











+5°

Kometric® WVU Adjustable Insert Pocket » = 30°

Angle of inclination to main cutting edge: + 5°
for Insert W32 (TPH..) / W58 (TPGX..)

Left hand pocket as shown, uses
neutral and left hand insert.

L— Dimension "x" relates to the
appropriate insert radius.

N \ =
For mounting dimensions see page 6.45 _
inch (mm)
ISO Dimension
Min. Adjustment X
cutting @ range for Radius, R S
<
Description Order No. d L N 0.016 0.031 []E
cutting form ¥ 0.4) (0.8)
0.630 0.012 0.315 0.335 0.020 0.059 0.039
WVU T06 30L D20 41400 16) ©03) ® ©5) ©5) 15) 10) 0.007
0.866 0.016 0.472 0.472 0.024 0.098 0.079
WVU T09 30L D20 41410 ) 04) 1) 12) 06) 25) 2.0) 0.020
1.181 0.020 0.630 0.630 0.024 0.157 0.138
WVUT11 30L D20 41420 30) ©5) 16) 16) 06) .0) 35) 0.024
1.181 0.020 0.630 0.630 0.024 0.157 0.138
WVU T13 30L D20 41440 30) 05) 16) 16) 06) 40) 35) 0.022
1.772 0.020 0.787 0.945 0.024 0.138 0.118
WVUT16 30L D20 41430 4s) ©5) 20) 24 06) 35) 3.0) 0.062
Insert Replacement Parts
W32..15 W32.. W58.. Clamping TORX PLUS Locking Adjusting
for
Cartridge TPHI)_(.H. Neutral Neutral screw screw screw
b & = QT 0
Order No. Order No. Order No. Order No.
Size Size Size Description Description Description Description
NO00 56021 NO0O 55561
W32 03... W58 03... L05 00810 NO00 52500
WVUTO630L | W3203130-- | rpugor. | Teoxogor. | SM2x38GIP 6IP M2.5x4-8IP £34
.5 in-lbs 11.3 in-lbs
NO00 56121 NO00 55701
W32 13... W58 13... L05 00830 NO00 52510
WVUTOI30L | W3213150.. | roppaany. | TPGX 0902. SIM2.6x4.6 8lp M3.5x5-8IP E46
.3in-lbs 20 in-lbs
N00 56101
w32 18... W58 18... L05 00830 5501204006 NO0O0 52520
WVUTIT30L | W3218150.. | qpppqq0). ™ax 1102, | SMZOx>28IP 8Ip M4x6 DiN7984 ES8
N00 56201
W32 23... W58 23... L05 00850 5501204006 NO00 52520
WVUTI330L | W3223150.. | ppppq303. PGX 1303.. | /M3.5x6.2-10/P 101P M4x6 DiN7sss E58
NO00 56301
W32 32... W58 32... L05 00850 5501105010 NO00 52530
WVUTIB30L | W3232150.. | ppppq03. GX1603. | SMbAI0P 101P M5x10 DiNg12 E610

For further details on inserts, please see Chapter 7

Delivery

WVU pocket complete with all replacement parts, less wrenches and insert.
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+5°

Kometric® WVU Adjustable Insert Pocket » = 15° & KOMET

Angle of inclination to main cutting edge: + 5°
for Insert W32 (TPH..) / W58 (TPGX..)

Left hand pocket as shown, uses
neutral and left hand insert.

\ ‘X’ Dimension “x" relates to the

approp ate insert ad|u5.
Nlr——-///j%;ij%j:\\}
K::i:::::::J

For mounting dimensions see page 6.45

inch (mm)
ISO Dimension
Min. Adjustment X
cutting @ range for Radius, R S
<P
Description Order No. d L N 0.016 0.031 ']E
cutting form ¥ 04) g
0.630 0.012 0.315 0.335 0.020 0.083 0.058
WVUTO6 151 | D20 41500 o o o o o o o 0.004
0.866 0.016 0.472 0.472 0.024 0.118 0.094
WVUT0915L | D20 41510 e o el el 2 o e 0.011
1.181 0.020 0.630 0.630 0.024 0.197 0.172
WVUTI1150 | D20 41520 i o o o o o o 0.029
1.181 0.020 0.630 0.630 0.024 0.197 0.172
WVUTI315L | D20 41540 i 2 & & 2 . e 0.024
1772 0.020 0.787 0.945 0.024 0.197 0.172
WVUTI615L | D2041530 o o o o o o e 0.064
Insert Replacement Parts
; W32..15 W32.. W58.. Clamping TORX PLUS Locking Adjusting
Cart(r)irdge L.H. Neutral Neutral screw screw screw
TPHX
\ N | W | =— | 0
4 \ Order No. Order No. Order No. Order No.
Size Size Size Description Description Description Description
N0O 56021 N0O 55561
W32 03... W58 03... L05 00810 N0O 52500
WYUTOBT5L | W3203130. | rpyp o601, | TPox0g01. | SM2x3.86IP 61P M2 3x4-8IP E34
N00 56121 N00 55701
W32 13... W58 13... L05 00830 N00 52510
WVUTO915L | W3213150. | roip0000. | TPGX 0902.. SIM2.6x4.6 8IP M3.95-8IP E46
N00 56101
W32 18... W58 18... L0500830 | 5501204006 | NOO 52520
WVUTITISL | W3218150.. | roppi90p. | TPGX 1102. SIM2.6x3.2-8IP 8IP M4x6 Din7oss E58
N00 56201
W32 23... W58 23... L0500850 | 5501204006 | NOO 52520
WUTISTSL | W3223130- | rpug 303, | 1pox1303. | SM3Sx62-101P 101P M4x6 DIN7984 E58
N0O 56301
W32 32... W58 32... L0500850 | 5501105010 | NOO 52530
WUTIBTSL | W3232150- | rpyp o3, | TeoX 1603. | SMAxB-10IP 101P M5x10 pinst2 E610

For further details on inserts, please see Chapter 7

Delivery
WVU pocket complete with all replacement parts, less wrenches and insert.
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+5°

Kometric® WVU Adjustable Insert Pocket » =0°

Angle of inclination to main cutting edge: + 5°
for Insert W32 (TPH..) / W58 (TPGX..)

Left hand pocket as shown, uses
neutral and right hand insert.

X Dimension "x" relates to the
appropriate insert radius.

For mounting dimensions see page 6.45

inch (mm)
ISO Dimension
Min. Adjustment X
cutting @ range for Radius, R S
<
Description Order No. d L N 0.016 0.031 []E
cutting form ¥ 0.4) 0.8)
0.630 0.012 0.315 0.335 0.020 0.169 0.157
WVU T06 OL D20 41600 16) ©03) ® ©5) ©5) 43) .0) 0.004
0.866 0.016 0.472 0.472 0.024 0.248 0.236
WVU T09 OL D20 41610 ) 04) 1) 12) 06) 63) 6.0) 0.013
1.181 0.020 0.630 0.630 0.024 0.327 0.315
WVUT11 0L D20 41620 30) ©5) 16) 16) 06) ©3) 80) 0.029
1.181 0.020 0.630 0.630 0.024 0.327 0.315
WVUTI30L | D2041640 o s i P 06 83 @0 0029
1.772 0.020 0.787 0.945 0.024 0.406 0.394
WVUT16 OL D20 41630 4) ©5) 20) 24) 06) 103) 10.0) 0.068
Insert Replacement Parts
W32..15 W32.. W58.. Clamping TORX PLUS Locking Adjusting
for
Cartridge TPHI)R(.H. Neutral Neutral screw screw screw
tm © = (m 0
Order No. Order No. Order No. Order No.
Size Size Size Description Description Description Description
NO00 56021 NO00 55561
W32 03... W58 03... L05 00810 NO00 52500
WVUTOBOL | W3203430- | rpugogor. | TtPGxogor. | SM2x386IP 6IP M2.5x4-8IP £34
.5 in-lbs 11.3in-lbs
NO00 56121 NO00 55701
W32 13... W58 13... L05 00830 NO00 52510
WVUT09 0L W3213450.. | 1pupgo2. | TPGX 0902. SIM2.6x4.6 8P M3.95-8IP E46
NO00 56101
W32 18... W58 18... L05 00830 5501204006 NO00 52520
wuTitoL W3218450 | 1o 1902, ex 1102, | SM26x5.2:8P 8P M4x6 DiN798a £58
NO00 56201
W32 23... W58 23... L05 00850 5501204006 NO00 52520
o3 oL W3223830.- | 1pyg1303. | TPGX1303. | SM3.3x6.2-101P 101P M4x6 DIN7984 E58
NO00 56301
W32 32... W58 32... L05 00850 5501105010 NO00 52530
WvuTTe oL W3232850.- | g 1g0s. | TPoX1603. | SM4xB-1OP 101P M5x10 pinst2 E610

For further details on inserts, please see Chapter 7

Delivery

WVU pocket complete with all replacement parts, less wrenches and insert.
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+5°

Kometric® FLWE Flat Bed Insert Pocket » = 90°

Adjustable flat bed insert pocket

Angle of inclination to main cutting edge: + 5°
for Insert W32 (TPH..) / W58 (TPGX..)

& KOMET

h S
2 &

r2—>

‘ T
TN
) T @xj Tl
Ty

L1

Insert seating cutting form 1
as shown with left or neutral
insert.

Mounting instruction see page 6.42

Dimension 'b' relates to the appropriate insert radius

inch (mm)
for radius
R0.016
(R0.4) =
Description Order No. b L1 L2 L3 L4 h1 h2 [T:ﬁ
cutting form y
0.307 0.315 0.173 0.118 0.075 0.142 0.024
FLWE-TPHB06-90°-1 D53 56400 0.009
(7.8) (8) (4.4) 3) (1.9) (3.6) (0.6)
0.433 0.472 0.275 0.197 0.098 0.224 0.037
FLWE-TPHB09-90°-1 D53 56420 0.013
(11) (12) (7) (5) (2.5) (5.7) (0.95)
Insert Assembly parts Accessories Assembly parts
for W32 W32 W58 Clamping Screwdriver Location Threaded
Cartridge L.H. neutral neutral screw screw pin
< - g bm © — Cm (I
\ y Order No. Order No. Order No. Order No.
Article Article Article Article
W32 03150.. W32 03..... W58 03..... N00 56021 L05 00810 55051 02005
FLWE-TPHBO6.. S/M2x3.8-6IP N10 11200
TPHX 0601.. TPHB 0601 TPGX 0601 o imibs 6IP M2x5
W32 13150.. W32 13..... W58 13..... N00 56101 L05 00830 55051 03006
FLWE-TPHBO09.. S/IM2,6%5.2-8IP N10 11310
TPHX 0902.. TPHB 0902.. TPGX 0902.. T3 imihe 8IP M3x6

For further details on inserts see chapter 7

Supply includes:
Insert seating with assembly parts. Please order insert and accessories separately.
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+5°

Kometric® UZV Adjustable Boring Cartridge » =90°

Angle of inclination to main cutting edge: + 5°
for Insert W32 (TPH..) / W58 (TPGX..)

Left hand boring cartridge as
shown, uses neutral and left
hand insert.

Right hand boring cartridge is
mirror image of above, uses
neutral and right hand insert.

For mounting dimensions see page 6.68
inch (mm)

1SO Insert Replacement Parts
Dim. W32.15 | W32.15 W32 W58 .
N - - cl TORX PLUS
X LH Neutral amping

H. R.H.
for TPHX TPHX screw
radius| © =
0016 (] < < < < bm ©
Description Order No. | d L N [(RO.4) Order No. | Order No.

cutting form ¥ Size Size Size Size Description Description
UZV10709 30 90R| D20 06020 | 3041 181/0.059]0.157] g W32 13450. W3213... | W58 13.. S::A"Z"(szg‘z‘_’;w LO5 00830
UZV10T09 30 90L| D20 01020 | (10 | BO) | (1.5) | @ W32 13150.. TPHB 0902.. | TPGX 0902.. 113 imibs 8IP
UZV12T11 35 90R| D20 06040 |0 47 |1.377|0.059|0.197] s W32 18450..| W3218... | W58 18... S/hrlwozoeigzgp L5 00830
UZV12T113590L| D20 01040 | (12 | B9 | (15) | ©) W32 18150.. TPHB 1102.. | TPGX 1102.. | 07 8Ip

For further details on inserts, please see Chapter 7

Delivery:
UZV boring cartridge complete with all replacement parts, less wrenches and insert.
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+5°

Kometric® UZV Adjustable Boring Cartridge » =60° & KOMET

Angle of inclination to main cutting edge: + 5°
for Insert W32 (TPH..) / W58 (TPGX..)

Left hand boring cartridge as
shown, uses neutral and left
hand insert.

Right hand boring cartridge is
mirror image of above, uses
neutral and right hand insert.

N m— ]
For mounting dimensions see page 6.68
inch (mm)
ISO Insert Replacement Parts
Dim.
X W-&“ W;ZHJS ,\‘l’;’itzr'a'l w58 Clamping | TORX PLUS
for TPHX TPHX o screw
radius| & < 4 - q m Qe | ==———"
0.016 |
Description Order No. | d L | N [(R0.4) m \ . Order No. | Order No.
cutting form ¥ Size Size Size Size Description | Description
UZV10T09 30 60R| D20 06220 |g:3941.181(0.059(0.020 435 W32 13450..| W3213... | W58 13... S/':A02065§12081IP L05 00830
UZV10T09 30 60L| D20 01220 | (10 | GO | (15 | 05 |"""Iw32 13150.. TPHB 0902.. | TPGX 0902.. [>3%2 1 8IP
UZV12T11 35 60R| D20 06240 |0 471.377(0.059(0.039 5 453 W32 18450..| W32 18... | W58 18... S/I:I\/|02065§12081|P LO5 00830
UZV12T113560L| D20 01240 | (12 | G5 | (15 | (1.0 |77 y32 18150.. TPHB 1102.. | TPGX 1102.. | 3700 8IP

For further details on inserts, please see Chapter 7

Delivery:
UZV boring cartridge complete with all replacement parts, less wrenches and insert.
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+5°

Kometric® UZV Adjustable Boring Cartridge » =45°

Angle of inclination to main cutting edge: + 5°
for Insert W32 (TPH..) / W58 (TPGX..)

Left hand boring cartridge as
shown, uses neutral and left
hand insert.

Right hand boring cartridge is

d
mirror image of above, uses
X

neutral and right hand insert. |
L
45°

P

For mounting dimensions see page 6.68

inch (mm)
1SO Insert Replacement Parts
Dim.
X W-zzl_-l-’s W;ZH-” hYZitzrél W58 Clamping | TORX PLUS
ratjoiLs | T TPHX DEEW@
e 4 Q€| <49 e
Description Order No. | d L N [(RO.4) ' Order No. | Order No.
cutting form ¥ Size Size Size Size Description Description
UZV10109 30 45R| D20 06420 0 3041 181[0.059]0.051, o4 W32 13450. W3213... | W58 13.. S::A"Z";g‘z‘_’g‘lp LO5 00830
UZV10709 30 45L| D20 01420 | (10 | GO | (5 | (13 [ w32 13150.. TPHB 0902.. | TPGX 0902.. | > 7O 8P
UZV12T11 35 45R| D20 06440 |0 47 |1.377/0.059(0.039) 049 W32 18450.| W32 18... | W58 18... S/'\"WOZO:‘;‘ZOS‘IP L05 00830
UZV12T11 35 45L| D20 01440 | (12 | G5 | (15 | (10} | Iyy32 18150.. TPHB 1102.. | TPGX 1102.. | > 3520 8IP

For further details on inserts, please see Chapter 7

Delivery:
UZV boring cartridge complete with all replacement parts, less wrenches and insert.
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+5°

Kometric® UZV Adjustable Boring Cartridge » =30° & KOMET

Angle of inclination to main cutting edge: + 5°
for Insert W32 (TPH..) / W58 (TPGX..)

Left hand boring cartridge as
shown, uses neutral and left
hand insert.

Right hand boring cartridge is
mirror image of above, uses
neutral and right hand insert.

N
For mounting dimensions see page 6.68
inch (mm)
ISO Insert Replacement Parts
Dim.
X W-&“ W;ZHJS ,\‘l’;’itzr'a'l w58 Clamping | TORX PLUS
for TPHX TPHX o screw
radius| & < 4 - q m Qe | ==———"
0.016 |
Description Order No. | d L | N [(R0.4) m \ . Order No. | Order No.
cutting form ¥ Size Size Size Size Description | Description
UZV10T09 30 30R| D20 06520 |g:3941.181(0.059(0.18 g3 W32 13450..| W3213... | W58 13... S/':A02065§12081IP L05 00830
UZV10T09 30 30L| D20 01520 | (10 | GO | (15 | @ | \w32 13150.. TPHB 0902.. | TPGX 0902.. [>3%2 1 8IP
UZV12T11 35 30R| D20 06540 |0.472(1.377(0.059(0.118| s W32 18450..| W32 18... | W58 18... S/I:I\/|()2065§12081|P LO5 00830
Uzv12T113530L| D20 01540 | (12 | G5 | (15 | G |7 ~1w32 18150.. TPHB 1102.. | TPGX 1102.. [> 75w 8IP

For further details on inserts, please see Chapter 7

Delivery:
UZV boring cartridge complete with all replacement parts, less wrenches and insert.
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+5°

Kometric® UZV Adjustable Boring Cartridge » = 15°

Angle of inclination to main cutting edge: + 5°
for Insert W32 (TPH..) / W58 (TPGX..)

Left hand boring cartridge as
shown, uses neutral and left
hand insert.

Right hand boring cartridge is
mirror image of above, uses
neutral and right hand insert.

For mounting dimensions see page 6.68
inch (mm)

1SO Insert Replacement Parts
Dim. W32.15 | W32.15 W32 W58 .
N - - cl TORX PLUS
X LH Neutral amping

H. R.H.
for TPHX TPHX screw
radius| © =
0016 (] < < < < bm ©
Description Order No. | d L N [(RO.4) Order No. | Order No.

cutting form ¥ Size Size Size Size Description Description
UZV10109 30 15| D20 06620 |0 3041 181/0.059]0.157] W32 13450. W3213... | W58 13.. S::A"Z"(szg‘z‘_’;w LO5 00830
UZV10T09 30 15L| D20 01620 | (10 | GO | (1.5 | 4.0 W32 13150.. TPHB 0902.. | TPGX 0902.. 113 imibs 8IP
UZV12T11 35 15R| D20 06640 |0 471.377/0.059|0.138] s W32 18450..| W3218... | W58 18... S/hrlwozoeigzgp L5 00830
UZV12T1135 15L| D20 01640 | (12 | B9 | (15) | G5) W32 18150.. TPHB 1102.. | TPGX 1102.. | 07 8Ip

For further details on inserts, please see Chapter 7

Delivery:
UZV boring cartridge complete with all replacement parts, less wrenches and insert.
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+5°

Kometric® UZV Adjustable Boring Cartridge »=0° @& KOMET

Angle of inclination to main cutting edge: + 5°
for Insert W32 (TPH..) / W58 (TPGX..)

For mounting dimensions see page 6.68

inch (mm)
Insert Replacement Parts
W32.. W58 Clamping | TORX PLUS
Neutral Screw
g & <« |mo | ——
Description Order No. d L N m ' Order No. | Order No.
Size Size Description | Description
NOO 56101
0394 | 1.181 | 0.059 W32 13.. W58 13... LO5 00830
UZVI0T09300 | D20 01720 | o)™ | T | “pi5) | 0031 TPHB 0902.. TPGX 0902.. SM2E3 28P| - gjp
N0O 56101
0.472 | 1377 | 0.059 W32 18... W58 18... LO5 00830
UzZVIZTI1 350 | D20 01740 | )™ | Ty | Ty | 0053 TPHB 1102.. TPGX 1102. SM26x3 28P| - gjp

For further details on inserts, please see Chapter 7

Delivery:
UZV boring cartridge complete with all replacement parts, less wrenches and insert.
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+5°

Kometric® FZ Micro-Adjustable Cartridge

Angle of inclination to main cutting edge: + 5°
for Insert W32 (TPH..) / W58 (TPGX..)

Angular Mounting 36°52'

Adjustment per

graduation =  0.0006 inch dia.
(0.016 mm &)

L2
L1
E1
Vv
}
inch (mm)
Cartridge Boring tool Insert Replacement Parts
W?_ZI-.IJS l\\lN3t2"I W38.. Clamping | TORX PLUS | Wrench for
m LT | ek eutra screw split bushing
Boring Range" < < < DW @ F
D..-D,.. Description Order No. | Order No. Order No. | Order No. | Order No.
Description Size Size Size Description | Description | Description
1.102-1.354[1.496]
(28- 34.4 38) F210-283 | M3002031 | m3052421 | oo gaeco | W3203.. | W5803.. ;‘/‘3"2’ 53“:;‘}) L05 00810 | LO5 01020
e X3.0"
1.25(2: .33.141[1[11].)732] FZ10- 32-3 M30 02041 U10Z3-T06 TPHB 0601.. | TPGX 0601.. S 5 in-lbs 6IP R2/N1
1.417-1.732[1.889]
(36 44 148) F12-363 | M3002051 | m3052431 |\ 00 oo | W3203.. | W5803.. ;‘l'h‘;‘z’ 53“:;1 LO5 00810 | LO5 01030
. X3.0"
1.573; .‘%89[%)165] FZ12- 40-3 M30 02061 U12Z3-T06 TPHB 0601.. | TPGX 0601.. 55 inlhs 6IP R2a/N2
1.771-2.149[2.362] e
(45- 54.6 60) F216-453 | M300207 | M3052441 | oo o | W3213.. | W58 13.. S'/“N‘I’2°65‘53‘2%‘IP LO5 00830 | LO5 01040
e 0XD.4-
1.962;3516[&5].)362] FZ16- 50-3 M30 02081 U16Z3-T06 TPHB 0902.. | TPGX 0902.. 113 indlbs 8IP N3
For further details on inserts, please see Chapter 7 inch (mm)
. Cutter Rough =
Boring Range" o adj. <
D, D, dl | n [D1?| b | d2 [@Z"| L1 | L2 | E1 | V | A |OC| a f [@d3| L4 | N | b2 (s
1.102-1.354[1.496] 1.24 11.004 0.917 0.472 0.029
(28-34.4[38]) 0.98410.1380.315|0.079 M6 0.393 [ 31.5 | 255 [0.236]0.157 | 23.3) |0.350(0.236| (12) |0.224|0.976{0.047|0.256 |
1.259-1.511[1.732]| @5 | B35 | ® @ (10) {1.398(1.161| () @ [1.075| 69 6) [0.630| (G.7) | (248 | (1.2) | (6.5 0033
(32-38.4 [44]) 355) | (29.5) 21.3) (16) :
1.417-1.732[ 1.889] 1.587(1.319 1.220 0.630 0.057
(36- 44 [48)) 1.260(0.157 {0.394|0.098 M8 0.472 | (403) | 335) [0.268]0.197 | _(31) |0.429(0.315| (16) |0.2641.232{0.047|0.256 |
1.574-1.889[2.165]| (2) @ (10 | (25 (12) 1.783|1.516| (©.8) G) |1.417] (10.9) | (®) [0.827| 6.7) | (31.3) | (1.2) | (65) 0.064
(40- 48_[55]) @53) | (38.5) (36) 1) :
1.771-2.149[2.362] 2.008|1.654 1.535 0.787 0128
(45- 54.6 [60]) 1.575(0.256 {0.4720.118 M10 0.629| (1) | (42) 0.354|0.236| (39 |0.547|0.394| (200 ]0.339(1.563|0.047|0.354| "
1.968-2.346[2.362]| “0) | 65 | (12) @) (16) {2.244(1.890| (9 6 [1.772| (13.9) | (10) [1.024| ®6) | B97) | (1.2) ©) 0.148
(50- 59.6 [68]) 67) | (8 (5) 26) :

! Value 1 to 2 = micro adjustment range of cartridge
Value 1 to [3] = total adjustment range, consisting of micro and rough adjustment of cartridge in holder

u_n

2 when using rough adjustment, the distance “n" must be used on the boring bar
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+5°

Kometric® FF Micro-Adjustable Cartridge & KOMET

Angle of inclination to main cutting edge: + 5°
for Insert W32 (TPH..) / W58 (TPGX..)

Adjustment per graduation =.0008 inch dia. (0.02 mm &)

The FF micro adjustable cartridge is mounted radially and ideally suitable for NC tools, because the axial cutting dimensions
are constant. The design and features of the cartridge are the same as type FZ (see sectional drawing), and are therefore also
highly accurate. The protruding cutting edge is supported in its seating and mounting, and is therefore exceptionally rigid.
The adjustment is only carried out in a clamped state.
Setting: 1. Basic setting to be taken from boring range (1) and ().

2. Machining diameter set by fine adjustment device.

Boring range (1) Boring range (2) 0060 a
—
g ZH7 g ZH7 g Z b+0.0004
/T\ /T\
1 | | 5
_»\7 o - 7‘4- L s ¢ g
| i P Ele
I r E
0 e £ |®
(=)
0 T L
ol
N
inch (mm)
Cartridge Insert Replacement Parts
W32..15 W32.. WSS.. .
| TORX PL
LH. Neutral Clamping screw 0 us
TPHX o
Boring Range (1) Boring Range (2) < \. g dm © ==
D, Do D..-D... Order No. Order No. Order No.
Description Size Size Size Description Description
1161-1.417 1397 - 1.653 M3020201 | oo oo W32 03... W58 03... N0056021 | o5 ggg10
(295-36) (55-42) FF10T06 30 | TPHBOGOT. | TPGx0601. | SM2X386IP 6IP
1535-1.771 1732-1.968 M3020211 | oo oo W32 03... W58 03... N0056021 | o5 gog10
(39-45) (@4 -50) FF12 706 39 | TPHBOGO1. | TPGX0GOT. | SM23E6IP 6IP
1.850 - 2.244 2.204- 2598 M3020221 | oo o W32 13... W58 13... N00 56101 | o5 gog30
r-57) (56- 66 FF16T09 47 | TPHBO%02. | TPGX0902. | SMZES2EP 8P
For further details on inserts, please see Chapter 7
inch (mm)
=
=D

for Cartridge | @d | @2 a b h e f 4 d2 L X N k v m r s IIE

0.984 | 0,394 | 0.433 | 0.197 | 0.146 | 0.154 | 0.264 | 0.154 1122 0,295 | 0,079 | 0.197 | 0.138 | 0.433 | 0.020 | 0.315
M3020201 | "a5)" | gy | T | @ | 6o | 69 | 6n | 69 | MO | eS| 6s) | 2o | e | @3 | an | o5 | @ |12

1.260 | 0.472 | 0.531 | 0.236 | 0.276 | 0.236 | 0.374 | 0.236 1.476 | 0.354 | 0.047 | 0.236 | 0.138 | 0.492 | 0.039 | 0.433
M3020211 | T 1 S0 3 | e | o | @ | ©9 | @ | M s | @ | w2 | @ | 85 | (25 | @ | a1 |0-068

1575 [ 0.630 | 0.689 | 0.315 | 0.295 | 0.295 | 0.472 | 0.315 1.772 | 0.433 | 0.047 | 0.315 | 0.197 | 0.630 | 0.079 | 0.512
M3020221 | Wao)” | Tey | 75 | @ | 05 | 65 | a2 | @ | MO e | TanT | w2 | e | e | a6 | @ | a3 |0137
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+5°

Kometric® Fine Boring Cartridge with Front Adjustment

Radial Mounting

Angle of inclination to main cutting edge: + 5°

for Insert W32 (TPH..) / W58 (TPGX..)

for

™ M3100121
5\ 2 ,; -0.004
D246 RO,8 13

—~

max. 118°
A 7 [L3+0004
—X
I_ 1 ]
D5 — ‘ i —|— = 13
! 110001 : “}) L4
LZ ? D‘|+0.0DZ
S —— —
\Y A}~ \\
P .
L5
Diagram shows ~ ?
thread turned by 45° | D3
—
D4+0.005 45°
e\ T
N

Technical advantages of fine boring cartridges in cutting operations

e easy adjustment from the front

e precision micro-adjustment to size
* no clamping required

e compact, rigid design

e considerably shorter setting time

D6

e extensive range of inserts with positive chip geometry provides the right

type of cutting for the material.

e the smallest adjustment step is .0008 inch (0.02 mm) per graduation on

e two methods for mounting diameter inch (mm)
Insert Replacement Parts
’ W32.. W32.. W38.. Clamping screw | TORX PLUS | Monting screw | Adjustment
min. L.H. Neutral Neutral 2% wrench
1 TPHX
Cut;ng =) 4 m S === | DD oo
D5 | Order No. m Order No. Order No. Order No. Order No.
Size Size Size Description Description Description Description
1.000 | 31 00121 lo.0aal W32 03150 W32 03... W58 03... N00 56021 | 0500810 |M3100020.18| 1858910008
(25 P\ TPHX0601.FL | TPHBOGOT.. | TPGX060T. | SM2x386IP 6IP M3x6 simiarDi7s91| ~ SW8
1437 | 1131 00152|0.08s| W32 13150- W32 13... W58 13... N00 56101 | 0500830 | 5502103008 | 1858910010
(36.5) “°| TPHXO0902.FL | TPHBO902. | TPGX0g902. |S/M26x3.2:8P 8P M3x8 SW10
2874 | 31 00161 loss1| W32 23150 W32 23... W58 23... N00 56201 | 0500850 | 5502105012 | 1858900017
73) 2211 TPHX 1303.FL | TPHB 1303.. PGX 1303.. [ /M3.2x6.2-10IP 10P M5x12 SW17
Delivery:
Front adjustable cartridge complete with mounting replacement parts and
wrenches less torx wrench and insert.
Mounting dimensions inch (mm)
forCartridge| D1 | D2 | D3 | D4 | D6 | L | 11 | 12 | 13 |14 | 15| G | N | R | V| O] X
min min
V3100021 | 0-748 | 0.630 | 0.126 | 0.181 | 1.024 | 0.429 | 0.110 | 0394 | 0.453 | 0.354 | 0.063 | 43 | 0.059 | 0.016 | 0.039 | 0.201 | 0.380
(19) (16) (3.2) (4.6) (26) (10.9) (2.8) (10) (11.5) (9) (1.6) (1.5) (0.4) (1.0) (5.1) (9.65)
V3100152 | 1:181 | 0866 | 0.169 | 0.315 | 1.811 | 0.807 | 0.197 | 0.665 | 0.945 | 0.394 | 0.035 | 1, | 0.079 | 0.016 | 0.138 | 0.283 | 0.606
(30) (22) 4.3) (8) (46) (20.5) (5) (16.9) (24) (10) (0.9) 2) (0.4) (3.5) (7.2) (15.4)
V3100161 | 1:811 | 1.260 | 0.217 | 0.394 | 2.638 | 1.142 | 0.248 | 1.004 | 1.299 | 0.472 | 0.031 | 4 | 0.079 | 0.020 | 0.217 | 0.406 | 0.906
(46) (32) (5.5) (10) (67) (29) (6.3) (25.5) (33) (12) (0.8) 2) (0.5) (5.5) (10.3) (23)
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+5°

Kometric® Fine Boring Cartridge with Front Adjustment

Angular Mounting
Angle of inclination to main cutting edge: + 5°

for Insert W32 (TPH..) / W58 (TPGX..)

Technical advantages of fine boring cartridges in cutting operations
e easy adjustment from the front

e precision micro-adjustment to size
* no clamping required
e compact, rigid design

e considerably shorter setting time

& KOMET

Diagram shows
thread turned

N\ « for

M31 01121

e extensive range of inserts with positive chip geometry provides the right
type of cutting for the material.
e the smallest adjustment step is .0008 inch (0.02 mm) per graduation on

* two methods for mounting diameter inch (mm)
Insert Replacement Parts
- W32.. W32.. W58.. Clamping screw | TORX PLUS | Monting screw | Adjustment
min. L.H. Neutral Neutral 2% wrench
i TPHX ]
Cutgtjlng = 4 \~ Dim @ === | DD o991
D5 | Order No. m Order No. Order No. Order No. Order No.
Size Size Size Description Description Description Description
1.000 | w31 01121 |0.04a| W32 03150- W32 03... W58 03... N00 56021 | 0500810 |M3100020.18| 1858910008
(25.) 7| TPHX0601.FL | TPHBOGOT.. | TPGX0601. | SM2x386IP 6IP M3x6 simiaroivzoor|  SWS8
1437 |31 01152/0.088] W32 13150~ W32 13... W58 13... N00 56101 | 0500830 | 5502103008 | 1858910010
(365) 7%°| TPHXO0902.FL | TPHBO902. | TPGX0902. |S/M26x5.2:8P 8IP M3x8 SW10
2874 |31 011610551 W32 23150 W32 23... W58 23... N00 56201 | 0500850 | 5502105012 | 1858900017
73) 221 TPHX1303.FL | TPHB1303. | TPGX1303. [YM3:x6.2-10P1 4 M5x12 SW17
Delivery:
Front adjustable cartridge complete with mounting replacement parts and
wrenches less torx wrench and insert.
Mounting dimensions inch (mm)
f
RO.(())r1 6 ISO — Dimension
for Cartridge | D1 | D2 [ D3 | D4 [ D6 | L | L1 [ 2 |13 |14 | 15| G | N |[forR| V| O | X | x1|x2]|x3
min min
M31 01121 |0.748|0.591(0.126 0.177|0.906 [0.358 |0.126{0.437 |0.500| 0.512 | 0.063| y;3 [0.059]0.016[0.031|0.027 |0.362 |0.024|0.3740.346
(19) (15) (3.2) (4.5) (23) 9.1) (3.2) (11.1) | 12.7) (13) (1.6) (1.5) (0.4) (0.8) (0.68) | (9.2) (0.6) (9.5) (8.8)
V31 01152 |0-969(0.750|0.138|0.236|1.2990.572 [0.156 | 0.588| 0.748| 0.394| 0.059 | 5 [0.079[0.016]0.051|0.035{0.478|0.037 [ 0.484 [0.445
(24.6) | (19.05) | (3.5 (6) (33) | (14.54) | (3.96) | (14.94) [ (19) (10) (1.5) 2) (0.4) (1.3) (0.9) | (12.15)| (0.95) | (12.3) | (11.3)
V3101161 |1:8111.250(0.217{0.394|2.5591.167 [0.250 | 1.063 | 1.457| 0.472 | 0.059| 4,5 [0.079[0.016|0.185|0.035{0.819|0.148 0.906 |0.780
(46) | (31.75) | (5.5) (10 (65) | (29.65) | (6.35) 27) (37) (12) (1.5) 2) (0.4) (4.7) (0.9) (20.8) | (3.75) (23) (19.8)
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Machining Aluminum & DIHART
with Dihart Tooling

Application example: Cylinder head

The challenge

Cam shaft bores

e Machining aluminium

e Maximum tolerance
requirements

e Allowance up to 0.059"
(1.5 mm)

¢ Large scale production

¢ Solutions for machining
centers and transfer lines

Our solution

Ready-to-use solution from tool design to putting
into operation

¢ Development of multiple insert PCD tools with up to
eight cutting edges
e Pre-machining with multiple insert pilot PCD tool
¢ Finish machining with multiple insert PCD tool
with carbide guide pad and internal
coolant supply

Customer benefit

Complete result in Production costs
just a few weeks Cam shaft bores
120

* 50% reduction of

main time 100
® Increase in tool life % X‘L\

to up to 80,000 2 &-40% )

parts per tool S0
* No setting g \
e Easy handling 40
o Approx. 40%

reduction in 20

production costs

conventional KOMET
machining technology
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Machining Aluminum
with JEL Tooling

The future

The conventional filter will be replaced by a new generation
of oil filters; these are already in use on new car models.
This consists mainly of an aluminum housing fitted with the
appropriate filter elements.

Cast aluminum filter:
Material: Aluminum alloy

Machined mit:
“TOMILL" thread milling tool GWF S80x3
with PCD inserts

Special solution:

Special VABOS (variable boring and counterboring system)
with PCD inserts for complete face machining on filter
housing.
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Insert

KOMET inserts and the appropriate tools provide the user with
an efficient system for machining any materials.




Insert & KOMET

Page
Unisix® Inserts W00 - W29 15-7.39
Numerical Coding 114
Inserts W30 - W79 40-7.73
Numerical Coding 114
Inserts W83 - W89 74 —7.89
Numerical Coding 115
ISO Inserts C83 - C86 90-17.93
Numerical Coding 114
Inserts H60 - H62 94 -7.101
for KUB Duon®
Inserts Q.. 103 -7.112
Numerical Coding 115
Cutting Materials 6-7.14
Summary and List of Codes
Clamping screws Chapter 8




Program Summary
Unisix® W00 — WOHX standard

v Q

neutral
cuttlng form cutnng form cutting form

» 7.15 » 7.15 » 7.15
Unisix® W01 — WOHX heavy duty

e QEe99

neutral Power insert
cuttlng form cuttlng form cutting form HCDUCEN 90°/ 75°

» 7.16 »7.17 > 7.18 »7.19 ) 7.20 »7.22
Unisix® W04 — WNHX P6 cutting edges

=~

cutting form ~ cutting form

»7.23 »7.24
Unisix® W24 Unisix® W27

o999 ¢®

W24.01  W24.11  W24.13  W27.00 W27.01 W27..10
» 7.25 » 7.26 »7.27 »7.28 »7.29 » 7.30

Unisix® W29 - WOEX
W29.03  W29.11  W29.13

W29..00 W29.01  W29.02
> 7.31 »7.32 »7.33 > 7.34 »7.35 > 7.36

@99

W29..15  W29.16  W29.20
» 7.37 > 7.38 »7.39

Milling insert

W30 - TOHX / TOGX

@@ﬁﬁdﬂ

cutting form  cutting form  cutting form cutting form  cutting form

> 7.40 »7.42 > 7.43 > 7.44 » 7.45 ) 7.46

<dd<e<d<g

"UF" LH. "US" LH. "US" L.H. PCD/ CBN PCD / CBN
cutting form cuttlng form cutting form  cutting form TOGX TOGX

» 7.47 > 7.48 » 7.49 » 7.50 » 7.51 » 7.52
W57 - TOHX / TOGX

<<€ <

—_—

W57..04 W57..14 W57..18
b 7.60 > 7.62 > 7.63
W34 - TOHT W59 - TOHT
W34..66 W59..05
» 7.58 » 7.65

7.4

W32 — TPHX machining aluminum

d4<44

neutral

cuttlng form cuttlng form cutting form (R GSCUSER
» 7.53 » 7.54 » 7.55 » 7.56 » 7.57
W37 -TPHB W57 - TOGX W58 - TPGX
’ _.ql ’
machining machining machining
aluminum aluminum aluminum
» 7.59 > 7.61 ) 7.64

W83 — SPGT / SPGW machining aluminum

¢ec o

SPGT SPGW SPGW
» 7.78 »7.79 ) 7.80
W85 — CPGT / CPGW machining aluminum

©o¢ ¢¢

CPGT "L" CPGT "R" CPGW "L" CPGW "R"  CPGW CPGW
> 7.82 > 7.83 > 7.84 » 7.85 » 7.86 > 7.87

W83 - SCGwW

&

W85 - CCGW

hard machining hard machining
and cast iron machining and cast iron machining

> 7.81 ) 7.88

W60 — DOHT / DOHW / DOWG

LY - -4

neutral
cuttlng form cuttlng form cutting form

> 7.66 > 7.67 > 7.68 > 7.69
W78 — VOHT / VOGW W89 - VCMT / VBMT

VOHT VOGW
» 7.70 »7.71 > 7.89
W79 - DOHT

DOHT DOHT
»7.72 »7.73

PCD/CBN



KUB Quatron® W83 — SOEX
X X

SOEX-01  SOEX-13  SOEX-21 SOEX-32/-33
»7.74 » 7.75 » 7.76 »7.77

ISO Inserts
C83 — SCMT / SCGT

9

SCMT-01  SCMT-05

SCMT-14

SCGT-12

» 7.91
C84 —TCMT / TCGT

VO®®®

TCMT-01 TCMT-05 TCGT-14  TCMT-15

» 7.92

C85 - CCMT / CCGT

oCoede e
CCMT-01  CCMT-05 CCGT-12 CCMT-14 CCMT-15

»7.93

C86 — DCMT / DCGT

~ '.t.

<0999

DCMT-05 DCGT-12 DCMT-14 DCMT-15

»7.94

KUB Duon® H60 / H62 — XOHX

L= . [~ ~]

[——

XOHX machining

aluminum

» 7.95 » 7.95

& KOMET

Q09 - SPGW / SPMT / SEHW / SEHT

- -

SPGW SPMT SEHW SEHT
»7.102  »7.103  »7.04  »7.104
Q12 -TCAA / TCAX / TNAA / TNAX / TPAX

*LdAdQ <

TCAA/TNAA TCAX/TNAX ~ TNAX  TPAX/TCAX/TNAX
» 7.105 » 7.106 » 7.108

» 7.107
Q15 - CPMT / CPMW

&

CPMT/CPMW
»7.109
Q36 - APKT

e

APKT APKT
»7.110 > 7.111
Q80 — LNGU Tangential Inserts

INGU-05  LNGU-17
Y7012 » 7112




Guidelines for Selecting Inserts

All dimensions shown are subject to tolerance in Selecting the top rake
accordance with the relevant requirement. Recommendations for using inserts

with ground chip grooves
(W00, W01, W04, W30, W32, W34, W37, W60)

Workpiece material
Carbon steel / Alloy steel honed sharp land

Stainless steel M
Cast iron / Ductile iron
' 1 1

Non-ferrous metals

Super-alloy / Titanium alloy

Hardened steel H
- 60

H H H
M
12°
H H H
; 20°
H H H
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Summary and Description & KOMET

uncoated
- Application Properties Norm code Application range
E - =l Wear resistance -
Ew 2la|fls ol = Toughness factor +
SB|s|5|2|&|5]5 10]15]20] 253035 |40 |45
HW-P10
= uncoated:
S T e turning operations with medium to low cutting depths
without interrupted cut
HW-P25
uncoated: -
o with excellent wear resistance and good toughness factor
9~ T o suitable for medium to high cutting speeds for roughing
o and finishing
o for non-alloy steel, malleable cast iron, stainless steel and
cast iron
uncoated:

o with excellent wear resistance and good toughness factor

o suitable for medium to high cutting speeds for roughing
and finishing, also for interrupted cut

o for non-alloy steel, malleable cast iron, stainless steel and
cast steel

P25M
03
=
=

uncoated:
 good toughness factor with reasonable wear resistance
o for universal use

P30
13

uncoated:
o for turning operations with suitable toughness factor and
good resistance to wear

P35
14

uncoated: HW-P40

o with medium wear resistance at optimum toughness
factor

D[R T | M |e low to medium cutting speeds for roughing and with
heavily interrupted cut

e also for unstable working conditions

o for non-alloy steel, die steel and stainless steels

P40
04

uncoated:

o chamfered and neutral cutter geometry suitable for all
grades of cast iron HW-K10

e positively sintered (PD) and ground geometry is used for
aluminum. e.g.: 12° and 20° top rake, ground sharply and
not rounded

K10
21
o
=

uncoated: HW-M10

© fine grain carbide with high wear and thermal resistance | v 15

* mainly for machining aluminum; PVD coated, also
suitable for machining general steels and rust-resistant
materials

K10 / fine grain
23

uncoated:

e with large application range for cast iron materials

¢ medium to high cutting speeds for roughing and finishing | HW-K20

e wet and dry machining also possible

o for cast iron, malleable cast iron, aluminum/ copper/brass
and bronze alloys; main application area in milling

22
=<

K20

main area of application suitable in some cases 01[05(10|15[20|25(30|35(40|45




Summary and Description

CVD coated
N Application Properties Norm code Application range
g . e N Wear resistance e
g, HIE % % 2le — Toughness factor +
S8 5|5 |&||2 |3 01[05[10(15(20|25|30|35 45|50
diamond coating: M
oslolrlF e crystalline diamond coating HC-K10
n o for cutting aluminum alloys, abrasive materials, graphite,
plastics and bonded materials at high cutting speeds
H
HC-M10 | M
CVD-TiC-TiCN-TiN:
QIDIR|F|T e multiple coating on P25M carbide base
¢ high tool life, even in the higher cutting speed range
H
CVD-TiC-AI203: M
* aluminum oxide coating (ceramic) for higher cutting
S|D|R|F speeds in all cast iron materials
e only suitable for interrupted cut to limited extent
e not for use with aluminum materials !
H C
HC-P10
CVD-TiCN-TiN-AI203: M
o o for final machining bores in cast iron and steel materials HCK10
= F o excellent dimensional stability due to combination of
© wear resistant substrate and ceramic, surface treated
coating
H C
HC-P20
CVD-TiCN-TiN-AI203: M
0 e high quality, surface treated coating HC-K20
—=|D|R . L . .
b e mainly for machining cast iron materials under standard
to stable conditions, also at high cutting speeds
H C
CVD-TiN-TiCN-AI203: M
o for higher cutting speeds in all types of cast iron HC-KIS
QID|R|F materials i q
e only limited suitability for extreme interrupted cut
* not suitable for aluminum materials
H C
HCP25 ]
M
CVD-TiCN-TiN:
@2|D|R e multiple coating on P 25 base
e only available as dimple inserts
H
HC-P35 fH;
o HC-M15 | M
CVD-TiC-TiN:
SID|R|F M [e multiple coating on P 40 carbide base
e suitable for interrupted cut
H
HC-P20
CVD-TiCN-AI203-TiN: M
2lplr T e good toughness factor with maximum wear resistance
) o for full cut at high cutting speeds in steel, cast steel and
stainless steels
H
[ main area of application [ suitable in some cases 011051101 15/20125/30135

7.8




& KOMET

CVD coated
- Application Properties Norm code Application range
E o =] Wear resistance -
S‘ = o g Slg|le = Toughness factor B
S8|S|2|2|&|5|5 051015 |20|25]3035]|40]45
n MT-CVD-TiCN-AI203-TiN:
# 0 e standard grades (grain)
o 3|D|R . ) . .
> | © * maximum wear resistance in all steel and stainless steel
@ materials
B o CVD-TiC-TiCN-TiN:
! © T . f .
) or turning
CVD-TiCN-TiC-Al203-TiN:
o~ e cutting material with tough substrate
'; RID|R o for machining non-alloy and alloy steels, die steels and
Q@ cast steel
e ensures long tool life even at high cutting speeds
- CVD-TiCN/TiC/TiN-Al203-TiN:
S o(p R e tough carbide substrate
E =~ o for machining rust-resistant and stainless steel materials,
plus alloyed steels, even at higher cutting speeds
CVD-TiCN-TiC-Al203:
X|D|R e extremely tough carbide substrate
o for machining rust-resistant and stainless steels 1
" CVD-TiCN-TiC-Al203-TiN:
~| o T e tough carbide substrate
E =~ o for turning non-alloy and alloy steels, die steels and
cast steel
n . .
N CVD-TiCN-AI203-TiN:
ﬂ E T  Grade for universal use with balanced wear and
E toughness properties
CVD-TiCN-TiC-Al203:
L2 T o for turning stainless steels, carbide steels with low tensile
strength and cast materials
o CVD-TiCN-AI203:
& T e high wear-resistant grade for machining grey cast iron,
S.G. cast iron and cast iron material
main area of application suitable in some cases 01(05(10[15(20 (2530|3540 |45




Summary and Description

PVD coated

Application

Cutting material
code

Order No.
Drilling
Roughing

Fine Boring
Turning

Milling

Properties

Norm code

I Wear resistance
— Toughness factor

0

=

Application range

05(10(15|20(25|30|35|40

11

2710

PVD-TiAIN:

e extremely wear resistant carbide

o for bore end machining stainless steels, structural and
tool steels and cast materials

o excellent dimensional stability due to combination of
hard substrate and TiAln coating with high aluminum
content

HC-K10

2715
o

PVD-TIAIN: for KUB Duon® only

o extremely fine grade carbide with nano-structured coating

o for maximum resistance against thermal and mechanical wear

e maximum performance with double insert solid drilling
in grey cast iron and SG cast iron grades and can also
be used for high tensile strength steels and non ferrous
metals

HC-K20

2730
o
=

PVD-TiAIN:

o extremely fine grades

e extremely good edge stability and maximum wear
resistance at medium and high speed ranges

HC-M25 | M

2740
o

PVD-TiAIN:

e coating with high aluminum content on extremely tough
substrate

e completes the grades for solid drilling steel materials in
the medium cutting speed ranges

HC-P35

L

68
=

PVD-TiCN:

e multiple coating on carbide

e medium to high cutting speeds for roughing and finishing
and with interrupted cut

o for non-alloy steel, cast steel, die steel and cast iron

HC-P20

77
o
=

PVD-TiN:

e tough PVD coated grade

o for cutting aluminum alloys and plastics at medium
cutting speeds

e tough characteristics and a high resistance to build-up of
cutting edges

HC-K10

BK7710
7710
o

PVD-TiB2:

e coating on extremely high wear resistance K10 carbide

o for finish and rough machining aluminum up to approx.
10% Si content and titanium alloys

e optimum coating properties to prevent build-up on
cutting edges

HC-K10

78
=

PVD-TIAIN:

e coated carbide on P25M base with extremely high wear
resistance

» medium to high cutting speed for roughing and finishing
and with interrupted cut

o for non alloy steel, cast steel and die steels

HC-P25

e
-

79
o
=

PVD-TiAIN:

e coated carbide on P40 base with extremely high wear
resistance

e low to medium cutting speed for roughing and finishing
and with interrupted cut

o for non-alloy steel, cast steel, die steels and rust-proof
and stainless steels

HC-M35 | M

[ main area of application

[ suitable in some cases

01

05] 10| 15]|20|25|30 35|40 |45
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& KOMET

PVD coated
- Application Properties Norm code Application range
E o + Wear resistance -
S‘ zle £ Slg|le = Toughness factor +
S8|S|2|2|&|5|5 051015 |20|25]30]35]|40]45
PVD-TIAIN:
o o extremely efficient combination of extremely fine grade
E D[R carbide
o for use on solid drills for stainless and acid resistant
steels
PVD-TiCN:
o o for milling with a wide range of applications in steel and
e M | castiron materials
Q@ e excellent balance between wear resistance and srength
makes this suitable for universal use
PVD-TiCN: for KUB Duon® only
n e coated K20/30 extremely fine grade carbide with good
~N h : !
- Q hardness level for extremely high resistance to fracturing
co| — | D . [P .
R o for double insert solid drilling in steel materials,
Q@ particularly at low and medium cutting speeds with high
requirements for cutting edge stability
- PVD-TiCN: »
< 5 e coating on extremely tough substrate
o ;:o D o for optimum cutting edge stability particularly suitable
E for low and medium cutting speeds and also with
interrupted cut and under difficult conditions
~ PVD-TiN: for UniTurn® only
0| ~ T e coated extremely fine grade carbide with extremely good
E *© wear resistance and good toughness factor
o for machining cast iron and steel
<52 HRC
- PVD-TiCN/TiN:
0| <« e grade which combines toughness with good wear
~|(S|D|R|F M )
=B resistance
o for machining steel, cast steel and stainless steel
Q. PVD-TIAIN/TIN:
§ g D|R|F M |e grade for universal application with increased wear
E resistance due to innovative PVD coating
g PVD-TiAIN/TiN:
| R RI|F o extremely fine grades
§ 3 e extremely good edge stability and maximum wear
@ resistance at medium and high speed ranges
o PVD-TiCN/TiN: P
# IS D e coating on extremely tough substrate
g 3 o for medium cutting speeds and also suitable for
@ interrupted cut
main area of application suitable in some cases 01(05[10[15(20 (2530|3540 |45




Summary and Description

PVD coated

Application

Cutting material
code

Order No.
Drilling
Roughing

Fine Boring
Turning

Milling

Properties

Norm code

Application range
Wear resistance
Toughness factor

8445
o

PVD-TiCN/TiN: for pilot V95 only

o extremely tough carbide with very fine grain

o extremely good wear due to coating

o for use on non-alloy and alloy steels and on stainless
materials

85
=

PVD-TiCN/TiN:

e coated carbide with optimum wear resistance and high
toughness factor

o medium and high cutting speeds for roughing and
finishing

o for non-alloy and alloy steels and cast steel

87

PVD-TiN:

o coated carbide on P40 base

o medium to high cutting speeds for roughing and finishing
and with interrupted cut

o for non alloy steel, cast steel and die steels

89
o

PVD-TiN: only for pilot V95

o coated HSS-E high quality, high speed steel

o first choice for steel and aluminum

o used for low cutting speeds with medium to high feed
rates

o coolant essential !

90
o

PVD-TIAIN: only for pilot V95

o coated HSS-E high quality, high speed steel

o first choice for stainless steel and iron cast

e good suited for unusual materials, Ti alloys, Ni and Co
alloys

e coolant essential !

- main area of application

' suitable in some cases

New 4-digit cutting material code e.g.

BK6115

toughness grade (05...50)

coating type (e.g. CVD Al,0s)

TT

cutting material type: carbide + coating

7.12




& KOMET

Super-Hard CBN

P=) uncoated:
§ o ElT e cubic boron nitride material
y ~ o for turning hardened steels with an HRC of over 45, high
ot heat resistant alloys on nickel or cobalt base
~ uncoated:
2 ~ RIFLT e cubic boron nitride
oo o for machining cast materials, powder metallurgical
et materials and high temperature alloys
main area of application suitable in some cases 30 35|40 45|50
Super-Hard PCD
™ uncoated:
g @A |D|R | F|T|M |epolycristalline diamond cutting material
o o for turning aluminum, ceramics and plastics
uncoated:
= e polycristalline diamond cutting material with extremely
= S R T high edge stability
g A o for machining aluminum materials also at extremely high
o cutting values and with interrupted cut and for other non
ferrous metals
main area of application suitable in some cases 01[05[10[15(20 (2530|3540 45|50
Ceramic uncoated
- Application Properties Norm code Application range
E o & Wear resistance -
§1 2lo|lflsle|e = Toughness factor +
S| S|5|2|&|5|¢5 01]05[10[15|20|25(30|35]40]45|50
uncoated:
e silicon nitride
3. * ceramic material with extremely high wear resistance CN-K30 _
| < R M .
A and high toughness factor
o for roughing and finishing cast iron
¢ high to very high cutting speeds
main area of application suitable in some cases 01]05]|10|15]20|25|30|35]|40]|45]|50
Ceramic coated
- Application Properties Norm code Application range
= _ o + Wear resistance =
§ 2lolflglele = Toughness factor +
SEEEEIREE 010510 15|20 |25 30354045 |50
CVD-AlI203-multilayer:
e coated silicon nitride cutting material
R o for high performance cutting of grey cast iron and SG CC-K20 _
cast iron materials
o for high cutting speeds in conjunction with high feed
rates; also for interrupted cut
main area of application suitable in some cases 01]05|10(15]20|25|30|35|40|45|50




Summary and Description

Cermet uncoated

Cutting material

code

Order No.

Drilling

Application

Roughing

Fine Boring

Turning

Milling

Properties

Norm code

30

uncoated:

o for fine and finish turning

e high toughness factor, low wear and comparatively high
cutting speeds produce longer tool life and high surface

quality

32

uncoated:

o for fine and finish turning

e low wear and higher cutting speed producing longer tool
life and good surface finish

e cutting material for high productivity in the upper cutting
speed range

3215

uncoated:

e wear-resistant grade with the necessary strength for
machining steel and stainless steel and for cast iron
materials

37

uncoated:
e good balance of wear resistance and toughness
e allows interrupted cuts and light roughing operations

Application range
Wear resistance
Toughness factor
30|35

main area of application

[ suitable in some cases

10

Cermet coated

Cutting material

code

Order No.

Drilling

Application

Roughing

Fine Boring

Turning

Milling

Properties

Norm code

38

PVD-TiCN/TiN:

e high toughness factor and extremely good wear
resistance

e his cutting material has a wide range of applications in
non-alloy and alloy steel, die steel, rust-resistant and
stainless steels and cast irons

39

PVD-TiCN/TiN:

o for fine and finish turning

* high toughness factor, low wear and comparatively high
cutting speeds produce longer tool life and high surface

quality

Application range
Wear resistance
Toughness factor
3035

- main area of application

' suitable in some cases
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Unisix® Insert W00

WOHX - standard

Application range: o e
* MicroKkom® hi-flex @ 6-8 mm =it

e External and internal turning

e Special tools
e Kometric® mounted seatings

* positive cutter geometry produces efficient cutting results
e particularly suitable for low output machines and unstable workpieces
e good, controllable chip formation in materials with low tensile strength

Insert geometry:

L.H. Cutting form “L" Carbide grades
Article Order No. uncoated PVD coated

ISO Description g] @J ' @?
P40

i ede desi K10 |BK2710|BK8440
£ rounded v E | F | E | E |ds|1|y]|f]|R
F = shamp enter carbide code y—| 04 21 2710 | 8440
WOHX 027001..L.-G12| W00 04120.01.. A A A A .0871.004
.157.047.102|12°
WOHX 027002..L.-G12| W00 04120.02.. A A .0871(.009

Carbon steel / Alloy steel [ @ ©® | © | order example:
O) “) | Atticle

Stainless steel M ) (U

[))

Cast iron / Ductile iron B () o WOHX 021001 FL-G12
o
o

Carbide grade
Non-ferrous metals K10
Super-alloy / Titanium alloy Order No.
Hardened steel O W00 04120.0121
R.H. cutting form “R" Carbide grades
Article Order No. uncoated PVD coated
1SO Description -~ a )
Cotting edge design P40 BK2710 | BK8440
240\/ E=rounded V¥ E E E di|s |1 |vy| f|R
enter carbide code y— 04 2710 8440
WOHX 027001..R-G12| W00 04420.01.. A A A .087.004]
.157].047/.102|12°
WOHX 027002..R-G12| W00 04420.02.. A A .087.009
Carbon steel / Alloy steel D ) [ [ Order example:
Stainless steel M| () O O CvrchI; 027001 ER.G12
ground chipbreaker Cast iron / Ductile iron B . Carbide grade
Non-ferrous metals BK2710
Super-alloy / Titanium alloy Order No.
Hardened steel C\/ W00 04420.012710
Neutral cutting form “N*“ Carbide grades
Article Order No. uncoated
| ISO Description
.~
R |~ go I~
\ / Cutting edge design K10
1_ 7 S \;240 T E=rounded V¥ E di | s | f R
d1 @ \' enter carbide code y— 21
WOHX 027001 EN W00 04600.01.. A .1571.047{.102{.087(.004
Carbon steel / Alloy steel D [)) Order example:
Stainless steel M Article
gr(?und Cast iron / Ductile iron . WOHX 027001 EN
84° chip surface Carbide grade
Non-ferrous metals () K10
Super-alloy / Titanium alloy @ Order No.

Hardened steel W00 04600.0121
15




Unisix® Insert W01

WOHX - heavy duty
L.H. cutting form “L"

Application range: Insert geometry:

e External and internal turning
* TwinKom® Double Insert Tools chipbreaker with

* Special tools 6°,12° or 20° top rake
¢ Kometric® mounted seatings

* positive cutter geometry produces efficient cutting f e ositive around
results 8°/ P J

. . . chipbreaker
e particularly suitable for low output machines and \;240 T __:;]

E

e

unstable workpieces @ &
* good, controllable chip formation in materials with di - ey
low tensile strength

Carbide grades
Article Order No. uncoated CVD coated PVD
coos@@e 2
) . P25M K10 K10 BK60 BK61 |BK6115| BK64 |BK8425*
utting edge design E E F E E E E E |di|s |1 |y]|f]|R
F=sharp enter carbide code y— 03 21 21 60 61 6115 64 8425
WOHX 030204..L.-G06| W01 10060.04.. A A A A 197! .000] 126 6° |.107(.016
WOHX 030204..L-G12| W01 10120.04.. A A A A | 7|7 71200107016
WOHX 040304..L-GO6| W01 18060.04.. A A A A 250! 1250 161 6° [.137/.016
WOHX 040304..L-G12| W01 18120.04.. A A A A | ' ' 12°(.137/.016
WOHX 05T302..L-GO6| W01 24060.02.. A A A A .174.008
.315].150{.209| 6°
WOHX 05T304..L.-G06| W01 24060.04.. A .173].016
WOHX 05T302..L.-G12| W01 24120.02.. A A A .174.008
.315].150{.209| 12°
WOHX 05T304..L.-G12 W01 24120.04.. A A A A A .173].016
WOHX 067302..L.-GO6| W01 34060.02.. A A A A .218/.008
.3941.150{.260| 6°
WOHX 067304..L-GO6| W01 34060.04.. A A .217/.016
WOHX 067302..L-G12| W01 34120.02.. A A .218/.008
.3941.150{.260| 12°
WOHX 067304..L-G12| W01 34120.04.. A A A A .217|.016
WOHX 080402..L-GO6| W01 42060.02.. A A A .261/.008
A4721.189|.311| 6°
WOHX 080404..L-GO6| W01 42060.04.. A A A .261/.016
WOHX 080402..L-G12| W01 42120.02.. A A .261/.008
A472(.189|.311 12°
WOHX 080404..L-G12| W01 42120.04.. A A A A .261/.016
WOHX 100504..L-GO6| W01 50060.04.. A A A A 6° [.326(.016
.590{.209{.390
WOHX 100504..L-G12| W01 50120.04.. A A 12°(.326(.016
WOHX 120606..L-GO6| W01 58060.06.. A 6° [.382(.024
.693|.236.457
WOHX 120606..L.-G12| W01 58120.06.. A 12°(.382(.024
Carbon steel / Alloy steel [ @ [)) [)) [ © [ @ | Order example:
Stainless steel M| () O D () |Adicle
Cast iron / Ductile iron ‘ . . . WOH.X 030204 EL-G06
Carbide grade
Non-ferrous metals ( J o P25M
Super-alloy / Titanium alloy () [ ) Order No.
Hardened steel H | (D 2 W01 10060.0403

* Coating BK8425 replaces BK84

7.16 A Availability: for delivery see current price and stock list



Unisix® Insert W01

WOHX - heavy duty
R.H. cutting form “R"

Application range: Insert geometry:

e External and internal turning chipbreaker with
e TwinKkom® Double Insert Tools 6°,12° or 20° top rake
e Special tools |
¢ Kometric® mounted seatings ¢

R go / positive ground

* positive cutter geometry produces efficient cutting %% hipbroaker

|y

results f

e particularly suitable for low output machines and 24°‘\/ \ T 1_]
unstable workpieces @ di i

e good, controllable chip formation in materials with -
low tensile strength L

84° B

Carbide grades
Article Order No. uncoated CVD coated PVD coated
1SO Description P = = e
9 9 < eLE
) ) P25M K10 BK60 BK61 BK6115 BK8425*
Cutting edge design E F E E E E di|s |1 |y]|f|R
F = sharp enter carbide code y— 03 21 60 61 6115 8425
WOHX 030204..R-G06| W01 10360.04.. A A A A 171,001 126 6° |.107|.016
WOHX 030204..R-G12| W01 10420.04.. A A A A ST T [120].107).016
WOHX 040304..R-G06( W01 18360.04.. A A A 250| 1251 161 6° [.137].016
WOHX 040304..R-G12| W01 18420.04.. A A ' ' ' 12°(.137/.016
WOHX 05T304..R-G06| W01 24360.04.. A a15| 1501 200 6° [.173].016
WOHX 05T302..R-G12| W01 24420.02.. A A A A T T 120].174).008
WOHX 06T302..R-G06| W01 34360.02.. A .218|.008
.394(.150(.260| 6°
WOHX 06T304..R-GO6 W01 34360.04.. A .217(.016
WOHX 067302..R-G12| W01 34420.02.. A A A .3941.150(.260 12° {.218|.008
WOHX 080402..R-G06 W01 42360.02.. A .261(.008
4721189311 6°
WOHX 080404..R-G06| W01 42360.04.. A .261(.016
WOHX 080402..R-G12| W01 42420.02.. A A A A .261(.008
A4721.189|.311]12°
WOHX 080404..R-G12| W01 42420.04.. A .261(.016
WOHX 100504..R-G06| W01 50360.04.. A 6° |.326|.016
.590(.209(.390
WOHX 100504..R-G12| W01 50420.04.. A A 12°(.326(.016
Carbon steel / Alloy steel D [ () [ [)) [ Order example:
Stainless steel v O O o Article
Cast iron / Ductile iron o () o WOEX 030204 ER-G06
‘ | Carbide grade
Non-ferrous metals () P25M
Super-alloy / Titanium alloy () Order No.
Hardened steel (D (Dlire W01 10360.0403

* Coating BK8425 replaces BK84

A Availability: for delivery see current price and stock list 17



Unisix® Insert W01

WOHX - heavy duty
Neutral cutting form “N“

Application range: Insert geometry:

Rough boring and turning operations on grey
cast iron and SG cast iron materials
¢ roughing and standard machining under difficult [

operating conditions (interrupted cut or variations in ¢ '

machining allowances) R 8°/ chamfered cutting edge
e grey cast iron and SG cast iron materials N
e can be used on GO1 twin cutting tools and on special i \ \;24° Y S

tools di @ - +-+t
o extremely efficient because of high cutting speeds T

po—
84° s

Carbide grades Silicon nitride
Article Order No. uncoated CVD coated uncoated CVD coated
1SO Description q Q q q
N K10 BK61 Sk44 SK45
§ g edge design E E T T di | s | 1| f|R
T=land enter carbide code y—] 21 61 44 45
WOHX 030204 EN W01 10600.04.. A A 197 | .090 | .126 | .107 | .016
WOHX 040304 EN W01 18600.04.. A A 250 | 125 | .161 | 137 | .016
WOHX 057304 ..N W01 24600.04.. A A A A 315 | 150 | 209 173 | .016
WOHX 057308 ..N W01 24600.08.. A A A ' ' ' 71 | .031
WOHX 067304 EN W01 34600.04.. A A 217 | .016
394 | 150 | .260
WOHX 067308 EN W01 34600.08.. A 215 | .031
WOHX 080404 EN W01 42600.04.. A 261 | .016
A72 1 189 | 311
WOHX 080408 EN W01 42600.08.. A .259 | .031
Carbon steel / Alloy steel D [)) Order example:
Stainless steel V1 Article
Cast iron / Ductile iron () () () o WOH.X 030204 EN
Carbide grade
Non-ferrous metals () K10
Super-alloy / Titanium alloy () Order No.
Hardened steel H ([)<52HRC W01 10600.0421

7.18 A Availability: for delivery see current price and stock list



Unisix® Insert W01 & KOMET

WOGX - heavy duty
Neutral cutting form “N“

Application range: Insert geometry:

PCD application range

Machining non-ferrous metals, plastics, composites, PCD - sharp cutting edge
rubber, graphite, etc. R f CBN - cutting edge with a land

/ 80‘;
CBN application range (CBN57) 20 1\’ )
Machining cast iron materials etc. - il
Inserts with PCD and CBN cutting edges have the
following advantages: —
e high cutting speeds
e high dimensional consistency i >

e extremely long tool life
e high quality surface finish

Cutting material
Article Order No. PCD tipped CBN tipped
1SO Description q q
Cutting edge design PKDS5 CBNS7
F = sharp v F S d1 s | f R
$ = honed-+land enter carbide code y— 55 57
WOGX 057304 .. W01 24940.04.. A A 315 | 150 | .398 | .173 | .016
WOGX 06T304 .. W01 34940.04.. A A 394 | 150 | .500 | .217 | .016
WOGX 080404 .. W01 42940.04.. A A 472 | 189 | .602 | .261 | .016
Carbon steel / Alloy steel D Order example:
Stainless steel V] Article
Cast iron / Ductile iron B o WO(.SX 05T304 S
Cutting material
Non-ferrous metals o CBN57
Super-alloy / Titanium alloy O Order No.
Hardened steel W01 24940.0457
A Availability: for delivery see current price and stock list 19




Unisix® Insert W01

WOHX heavy duty
L.H. cutting form “L"

for clockwise-rotating tools
Approach angle % = 90°

Application range: Insert geometry:

Roughing and semi finish machining tools with
multiple inserts

¢ roughing and semi finishing cutting edge honed
e grey cast iron and graphite cast iron materials TN
* higer feed rates ‘: -
* high quality surface finish T [
| f -
s
Carbide grades
Article Order No. CVD coated
ISO Description '
BK6115
g1 edge design E di | s | 1| f|R
enter carbide code y— 6115

WOHX 05T3PN EL WOT 24600.90.. A 0.315 | 0.150 | 0.201 | 0.166 | 0.031

WOHX 06T3PN EL W01 34600.90.. A 0.394 | 0.150 | 0.252 | 0.210 | 0.031

WOHX 0804PN EL W01 42600.90.. A 0.472 | 0.189 | 0.303 | 0.254 | 0.031

WOHX 1005PN EL | WO1 50600.90.. A 0.590 | 0.209 | 0.382 | 0.320 | 0.031

Carbon steel / Alloy steel D Order example:
Stainless steel W1 Cvfgﬂ; 05T3PN EL
Cast iron / Ductile iron . Carbide grade
Non-ferrous metals BK61
Super-alloy / Titanium alloy Order No.
Hardened steel (1) <52HRC W01 24600.906115

7.20 A Availability: for delivery see current price and stock list



Unisix® Insert W01 & KOMET

WOHX heavy duty
L.H. cutting form “L"

for clockwise-rotating tools
Approach angle % = 75°

Application range: Insert geometry:
Roughing and semi finish machining tools with
multiple inserts d1
¢ roughing and semi finishing / cutting edge honed
e grey cast iron and graphite cast iron materials T 8 =—mn
e higer feed rates fd/\\ Y -
e high quality surface finish @ R i
R S
Carbide grades
Article Order No. CVD coated
ISO Description '
BK6115
glting edge design E di | s | 1| f|R
enter carbide code y— 6115
WOHX 05T3EN EL | WO1 24600.75.. A 0.3150.150 | 0.173 | 0.182 | 0.031
WOHX 06T3EN EL |  WO1 34600.75.. A 0.394 | 0.150 | 0.224 | 0.235 | 0.031
WOHX 0804EN EL | W01 42600.75.. A 0.472 | 0.189 | 0.272 | 0.287 | 0.031
WOHX 1005EN EL | W01 50600.75.. A 0.590 | 0.209 | 0.350 | 0.366 | 0.031
Carbon steel / Alloy steel D Order example:
Stainless steel V1 C\Irgill?( OST3EN EL
iron / Ductile ir
i« °
BK61
Super-alloy / Titanium alloy Order No.
Hardened steel ([)<52HRC W01 24600.756115

A Availability: for delivery see current price and stock list 21



Unisix® Insert W01

WOHX heavy duty
for milling cutters

Insert geometry:

6°

d1

8°Y

ja
e

g
/.
e

. ]

Approach angle 90° Approach angle 75°
for corner milling cutter F020 for face milling cutter F020
Carbide grades
Article Order No. uncoated CVD coated
1SO Description q q q
Cutting edge design P25M K10 BK64
E=honed ¥V E E E d1 S vy f R
enter carbide code y—] 03 21 64
WOHX 06T3PA ER-GO6| W01 34360.34.. A A A 0.236
0.394|0.150{ 6° |0.055
WOHX 06T3EA ER-GO6| W01 34360.35.. A 0.232
WWOHX 0804PA ER-GO6| W01 42360.34.. A A 0.472|0.189| 6° |0.055(0.275
Carbon steel / Alloy steel D o © [ Order example:
Stainless steel VI O ©) Article
Cast iron / Ductile iron () WOH.X 06T3PA ER-GO6
Carbide grade
Non-ferrous metals () P25M
Super-alloy / Titanium alloy o Order No.
Hardened steel W01 34360.3403

7.22 A Availability: for delivery see current price and stock list



Unisix® Insert W04 & KOMET

WNHX P6-Cutting edges =
L.H. cutting form "L" ”

with positive ground chipbreaker

Application range: Insert geometry:

Internal and external turning I
The Unisix insert with 6 cutting edges is an efficient and

economic insert. The six cutting edges can be used because R positive ground
of the negative insert seating. \‘ chipbreaker
The positively ground chipbreakers guarantee a good chip # \[‘ 24°
form and a soft cut. d1 @

positive ground

chipbreaker
18°
84° s
Carbide grades
Article Order No. uncoated CVD coated
ISO Description : “Il : “Il : “Il "l
e edae desi P25 P40 K10 BK60
£Uing ege (reon E E F E d | s | 1 | f|R
F = sharp enter carbide code y— 12 04 21 60
WNHX 060302..L.-G18| W04 34180.02.. A 0.394 | 0.138 | 0.256 | 0.218 | 0.008
WNHX 087302..L.-G18| W04 42180.02.. A A A A 0.472 1 0.177 | 0.295 | 0.261 | 0.008
WNHX 100404..L.-G18| W04 50180.04.. A A A 0.591 1 0.197 | 0.374 | 0.326 | 0.016
Carbon steel / Alloy steel D ® [ ) [')) [ Order example:
Stainless steel M Q Article
Cast iron / Ductile iron . WNI—!X 060302 EL-G18
Carbide grade
Non-ferrous metals o P25
Super-alloy / Titanium alloy O Order No.
Hardened steel W04 34180.0212

A Availability: for delivery see current price and stock list 23



Unisix® Insert W04

WNHX P6-Cutting edges
R.H. cutting form “R"

with positive ground chipbreaker

Application range: Insert geometry:
Internal and external turning [
The Unisix insert with 6 cutting edges is an efficient and ; /_18
economic insert. The six cutting edges can be used because R /\ positive ground
of the negative insert seating. il chipbreaker
The positively ground chipbreakers guarantee a good chip 24°‘§/
form and a soft cut. @ d1
positive ground
chipbreaker
18°
84° 5
Carbide grades
Article Order No. uncoated CVD coated
1SO Description q q q q q
, . P10 P25 P40 K10 BK60
gutfng edge (esion E E E F E di | s | 1| f|R
F = sharp enter carbide code y— 01 12 04 21 60
WNHX 060302..R-G18| W04 34480.02.. A 0.394 | 0.138 | 0.256 | 0.218 | 0.008
WNHX 087302..R-G18| W04 42480.02.. A A A A A 0.261 | 0.008
0.472 [ 0.177 | 0.295
WNHX 087304..R-G18| W04 42480.04.. A 0.261 | 0.016
WNHX 100404..R-G18| W04 50480.04.. A A A A A 0.590 | 0.197 | 0.374 | 0.326 | 0.016
WNHX 120606..R-G18| W04 58480.06.. A 0.693 | 0.236 | 0.453 | 0.382 | 0.024
Carbon steel / Alloy steel [ @ [ ) © [ Order example:
Stainless steel M O O O O Article
Cast iron / Ductile iron ‘ WNI—!X 060302ER-G18
Carbide grade
Non-ferrous metals () P25
Super-alloy / Titanium alloy () Order No.
Hardened steel W04 34480.0212

7.24 A Availability: for delivery see current price and stock list



Unisix® Insert W24

W24..01
Application range: Insert geometry:
¢ Drilling into the solid cutting edge
e Special tools honed with land
Excellent for all roughing operations for which turning ac-
curacy of peripheral ground inserts is not essential. 8°
Suitable for medium and high tensile strength steels and . ol molded
cast irons, subject to grade. 8 chipbreaker
J R (
@ ]
—
.
o
95° J
Please note:
These inserts are being replaced by W27 ..01...
Carbide grades
Order No. (@) PVD
coated coated
BK64 BK79 BK84 di s | R
enter carbide code y————————— 64 79 84
W24 12010.04.. A 0.216 | 0.090 | 0.134 | 0.016
W24 20010.04.. A A A 0.275 | 0.118 | 0.170 | 0.016
Carbon steel / Alloy steel D ® [ [
Stainless steel IV Q) Q Q Order example:
Cast iron / Ductile iron B o g;;t;de grade
Non-ferrous metals . Order No.
Super-alloy / Titanium alloy ) W24 12010.0464
Hardened steel

A Availability: for delivery see current price and stock list 25



Unisix® Insert W24
W24..11

Application range:

with BK77 coating

For cutting aluminium alloys and plastics at medium cut-

Insert geometry:

ting speeds. Tough characteristics with a high resistance to

build-up on cutting edges.

cutting edge honed

20°

. . 8o highly positive
with BK50 coating chipbreaker
For cutting aluminium alloys, abrasive materials, graphite, (
plastics and bonded materials at high cutting speeds.

)
Carbide grades
Order No. uncoated diamond PVD
coated coated
¢ @9 ¥
K10 BK50 BK77 d1 S | R
enter carbide code y—————————— 21 50 77
W24 12110.04.. A A 0.216 | 0.090 | 0.134 | 0.016
W24 20110.04.. A A A 0.275 | 0.118 | 0.170 | 0.016
Carbon steel / Alloy steel D ()
Stainless steel I Order example:
Cast iron / Ductile iron [ ] Carbide grade
Non-ferrous metals o o o (B)Ir(;Zr No
Super-alloy / Titanium alloy o o W24 121'10.0477

Hardened steel @

7.26

A Availability: for delivery see current price and stock list



Unisix® Insert W24
W24..13

Application range:

with BK71 coating

Multiple layer CVD coating with maximum wear resistance
on a tough substrate. Drilling into the solid in the medium

to high cutting speed range in structural and carbon steels
and in stainless and acid-resistant steels.

Insert geometry:

cutting edge honed

highly positive
) . chipbreaker
with BK79 coating
A wear-resistant PVD coating on a tough P40 substrate.
Drilling into the solid in the low to medium cutting speed
range. Particularly suitable as internal inserts and with
interrupted cut.
95°
Note: Because of the special cutting edge geometry, the inserts
W24..13 can only be used for R.H. cutting KUB® drills.
Carbide grades
Order No. CvD PVD
coated coated
BK71 BK79 di s | R

enter carbide code n 79

W24 12130.04.. A A 0.216 | 0.090 | 0.134 | 0.016

W24 20130.04.. A A 0.275 | 0.118 | 0.170 | 0.016

Carbon steel / Alloy steel D ® .
Stainless steel M O O Ordgr example:
Cast iron / Ductile iron Carbide grade
Non-ferrous metals BT
on o —~ Order No.
Super-alloy / Titanium alloy L)) W24 12130.0471
Hardened steel

A Availability: for delivery see current price and stock list
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Unisix® Insert W27
W27..00

Application range: Insert geometry:
Drilling into the solid < @ 0.945 inch (24 mm)
A mixture of parts are normally used on cutting edge honed
solid boring tools. Here a coated insert is used as the external
cutting edge and an uncoated insert for the internal cutting 8°
edge. . . . . o positive molded
The 95° cutting angle increases the stability of the insert and _ 8 chipbreaker
produces a clear improvement in machining safety. R Y
Optimum chip form at a feed of f = .0023in. d1 ‘ 4
Used as a central insert only.
95° s
Carbide grades
Order No. uncoated CcVvD
coated
K10 BK64 d1 s | R

enter carbide code y———————— 21 64

W27 12000.04.. A 0216 | 0.090 | 0.134 | 0.016

W27 20000.04.. A A 0275 | 0.118 | 0.170 | 0.016

Carbon steel / Alloy steel D [)) )
Stainless steel M D Order example:
Cast iron / Ductile iron . Carbide grade
BK64
Non-ferrous metals o
Order No.
Super-alloy / Titanium alloy o W27 12000.0464
Hardened steel

7.28

A Availability: for delivery see current price and stock list



Unisix® Insert W27

W27..01

Application range: Insert geometry:

Drilling into the solid < @ 0.945 inch (24 mm) cutting edge

A mixture of parts are normally used on honed with land

solid boring tools. Here a coated insert is used as the external

cutting edge and an uncoated insert for the internal cutting | 8°

edge. _ _ - _ |<—> 5 ] /\ positive molded
The 95° cutting angle increases the stability of the insert and 8 chipbreaker
produces a clear improvement in machining safety. J

R
Optimum chip form at a feed of f = .0023in. it Y'_'E_
Used as a central insert only. —

Carbide grades
Order No. uncoated CcvD PVD
coated coated
P25M P40 K10 BK60 BK61 BK64 BK69 BK79 BK84 | d1 S | R
enter carbide code y—— 03 04 21 60 61 64 69 79 84
W27 12010.04.. A A A A A A A A A |0.216]0.090(0.134(0.016
W27 20010.04.. A A A A A A A A A |0.275|0.118(0.170(0.016
Carbon steel / Alloy steel D ® [ () [ ® [ [ [
Stainless steel M | () @) O D O O () |Order example:
Cast iron / Ductile iron B . . O . Carbide grade
Non-ferrous metals 9 - (F")zrge’:? No.
Super-alloy / Titanium alloy @ [ ) W27 12010.0403
Hardened steel D2

A Availability: for delivery see current price and stock list 29



Unisix® Insert W27
W27..10

Application range:

Drilling into the solid < @ 0.945 inch (24 mm)

A mixture of parts are normally used on

solid boring tools. Here a coated insert is used as the external
cutting edge and an uncoated insert for the internal cutting
edge.

The 95° cutting angle increases the stability of the insert and
produces a clear improvement in machining safety.
Optimum chip form at a feed of f = .0023in.

Used as a central insert only.

Insert geometry:

cutting edge
honed with land

. positive molded
8 chipbreaker

[

d1

Carbide grades
Order No. CVD PVD
coated coated
BK64 BK79 d1 s | R
enter carbide code y 64 79
W27 12100.04.. A A 0.216 | 0.090 | 0.134 | 0.016
W27 20100.04.. A A 0.275 | 0.118 | 0.170 | 0.016
Carbon steel / Alloy steel D ) [
Stainless steel M D O Order example:
Cast iron / Ductile iron Carbide grade
Non-ferrous metals BKG4
Order No.
Super-alloy / Titanium alloy ()] W27 12100.0464
Hardened steel @

7.30

A Availability: for delivery see current price and stock list



Unisix® Insert W29

W29..00

WOEX heavy duty

Application range:

e External and internal turning

Insert geometry:

cutting edge honed

e KUB® solid drill |
e TwinKkom® Double Insert Tools 12°
* Special tools R f g° //\ positive molded
e Kometric® mounted seatings \d double chipbreaker
® positive cutter geometry produces efficient cutting results J 24° T L
e particularly suitable for low output machines and unstable d1 @ F-t
workpieces ==
e good, controllable chip formation in materials with low
tensile strength o
84° s
Carbide grades Cermet
Article Order No. uncoated CcvD PVD | uncoated
ISO Description coated coated
9999999 Y <
P25M | K10 | BK60 | BK61 |BK6115| BK62 | BK64 [BK8425| CK37 |d1| s | I | f | R
enter carbide code y—{ 03 21 60 61 6115 62 64 8425 37
WOEX 05T304-00 W29 24000.04.. A A A A A A A A 0.315(0.150/0.209|0.173{ 0.016
WOEX 06T304-00 W29 34000.04.. A A A A A A A A A 0.394(0.150/0.260(0.217{ 0.016
WOEX 080404-00 W29 42000.04.. A A A A A A A 0.472(0.189/|0.311/0.261{0.016
WOEX 100504-00 W29 50000.04.. A A A A A A A 0.326/0.016
0.590(0.209/0.390
WOEX 100508-00 W29 50000.08.. A A 0.324/0.031
WOEX 120608-00 W29 58000.08.. A A A A A A A 0.693(0.236|0.457|0.381{0.031
Carbon steel / Alloy steel D ® © o ® ®  ©o [ Order example:
Stainless steel M | () O D O O Article
Cast iron / Ductile iron o o o o ® () \évolf)é 05T334'00
Non-ferrous metals o [ )) ngl\;l ¢ grade
Super-alloy / Titanium alloy @ Order No.
Hardened steel (D (D W29 24000.0403
A Availability: for delivery see current price and stock list 31




Unisix® Insert W29

W29..01
WOEX heavy duty

Application range: Insert geometry:

. . cutting edge
¢ External and internal turning honed with land

* KUB® solid drill
e TwinKom® Double Insert Tools ! ¥
* Special tools f - 3
* Kometric® mounted seatings R 8/ positive molded
o o ) N double chipbreaker
e positive cutter geometry produces efficient cutting results \;240 Y
o particularly suitable for low output machines and un- d1 @ |
stable workpieces —
e good, controllable chip formation in materials with low
tensile strength —
84° s
Carbide grades
Article Order No. uncoated CVD PVD
ISO Description coated coated
| | | ) g g -
o999 T e 99<
P25M| P40 [ K10 | BK | BK | BK | BK | BK |BK* | BK | BK | BK [BK*|d1 | s | I |y | f | R
enter carbide code v—| 03 | 04 | 21 | 60 | 61 |6115| 62 | 64 |6420| 72 | 79 (7930|8425
WOEX 020102-01 | W29 04010.02.. A A {0.157|0.063(0.102| 12°0.086(0.008
WOEX 030204-01 | W29 10010.04.. A| A A A A | A (0.197]0.090/0.126| 8° |0.107/0.016
WOEX 040304-01 | W29 18010.04.. A| A A A A | A [0.250/0.125/0.161| 8° [0.137]0.016
WOEX 05T304-01 | W292401004. | A | A | A | A | A | A | A|A|A|A A| A 0.173(0.016
0.315(0.150/0.209| 12°
WOEX 057308-01 | W2924010.08. | A | A | A | A | A | A | A | A |A|A|A A 0.171{0.031
WOEX 06T304-01 | W293401004. | A | A | A | A | A | A | A | A|A|A A| A 0217(0.016
0.394{0.150/0.260] 12°
WOEX 06T308-01 | W2934010.08. | A | A | A | A | A | A | A |A|A|A|A A 0.215(0.031
WOEX 080404-01 | W294201004. | A | A | A | A | A | A | A| A | A|A A | A olorsslosil e 02610016
WOEX 080408-01 | W2942010.08. | A | A | A | A | A | A | A |A|A|A|A AT 0.259(0.031
WOEX 100504-01 | W295001004. | A | A | A | A | A | A | A| A |A|A A| A 0.326(0.016
0.590{0.209/0.390| 12°
WOEX 100508-01 | W295001008. | A | A | A | A | A | A | A | A|A|A|A A 0.324{0.031
WOEX 120608-01 | W295801008. | A | A | A | A | A | A | A| A | A|A A | A |0.6930.236]0.457| 12°|0.381(0.031
Carbon steel / Alloy steel [ @ | @ | © | @ () C A 2K 3K 3K 3K ) Order example:
Stainless steel M | () [ () O D DIOIDOIOIO[O Article
Cast iron / Ductile iron [ ] [ BN BN ) () 0 e WOEX 05T304-01
Carbide grade
Non-ferrous metals o P25M
Super-alloy / Titanium alloy o Order No.
Hardened steel D s W29 24010.0403

* Coating BK6420 replaces BK69; coating BK8425 replaces BK84

Note:
Insert W29..01 in BK6115 and BK6420 is NOT suitable for use as an internal cutting edge for solid drilling.

7.32 A Availability: for delivery see current price and stock list



Unisix® Insert W29

W29..02
WOEX heavy duty
Application range: Insert geometry:
* KUB® solid drill cutting edge
- ® I honed with land
e TwinKkom® Double Insert Tools
e Special tools f
. . R ge neutral molded
e Excellent for interrupted cut because of stable cutting :
. N chipbreaker
angle (82°) (top rake 0°) and chamfered cutting edge. A - \i‘ s 1{
first class chipbreaker also produces good chip formation . O 24 |
even from difficult materials. —IL
e Cutting edge chamfered and rounded.
e For cutting depths of < 1.5 mm o
84° s
Carbide grades
Avrticle Order No. uncoated CVD
ISO Description coated
¢ ¢ | €
P25M BK60 BK64 d1 | s I f R
enter carbide code y— 03 60 64
WOEX 057304-02 W29 24020.04.. A A 0.173 | 0.016
0315 | 0.150 | 0.209
WOEX 05T308-02 W29 24020.08.. A 0.171 | 0.031
WOEX 06T304-02 W29 34020.04., A A A 0217 [ 0.016
0.394 | 0.150 | 0.260
WOEX 06T308-02 W29 34020.08.. A 0.215 | 0.031
WOEX 080404-02 W29 42020.04.. A A 0.261 | 0.016
0.472 [ 0.189 | 0311
WOEX 080408-02 W29 42020.08.. A 0.259 | 0.031
WOEX 100504-02 W29 50020.04.. A A 0326 | 0.016
0590 | 0.209 | 0.390
WOEX 100508-02 W29 50020.08.. A 0.324 | 0.031
WOEX 120608-02 W29 58020.08.. A 0.693 | 0.236 | 0.457 | 0.381 | 0.031
Carbon steel / Alloy steel D [ [ [ Order example:
Stainless steel I O O D Article
Cast iron / Ductile iron WOEX 057304-02
¢ | Carbide grade
Non-ferrous metals BK64
Super-alloy / Titanium alloy Order No.
Hardened steel W29 24020.0464

Note:
Insert W29..02 is NOT suitable for use as an internal cutting edge for solid drilling.

A Availability: for delivery see current price and stock list 33



Unisix® Insert W29

W29..03
WOEX heavy duty
Application range: Insert geometry:
. . |
®
° KU_B solid drill cutting edge honed
¢ TwinKom® Double Insert Tools R f
* Special tools o \d 8 dimple molded
e Internal and external machining %
. . . 2 X[
The dimple shaped chipbreaker causes a different d1 @ A
chip flow action. ==
The chip is compressed in cross section and tends
to break more rapidly. o
84° s
Carbide grades
Article Order No. uncoated cvD PVD
ISO Description coated coated
P25M BK6425 BK8425* di | s | f R
enter carbide code y—| 03 6425 8425
WOEX 030201-03 W29 10030.04.. A A 0.197 | 0.090 | 0.126 | 0.107 | 0.016
WOEX 040304-03 W29 18030.04.. A A 0.236 | 0.125 | 0.161 | 0.137 | 0.016
WOEX 05T304-03 W29 24030.04.. A A A 0.173{0.016
0.3150.150 | 0.209
WOEX 05T308-03 W29 24030.08.. A 0.171 | 0.031
WOEX 06T304-03 W29 34030.04.. A A A 0.217|0.016
0.394 | 0.150 | 0.260
WOEX 06T308-03 W29 34030.08.. A A 0.215 | 0.031
WOEX 080404-03 W29 42030.04.. A A A 0.261(0.016
0.472/{0.189 | 0.311
WOEX 080408-03 W29 42030.08.. A A 0.259 | 0.031
WOEX 100504-03 W29 50030.04.. A A A 0.326 | 0.016
0.590 | 0.209 | 0.390
WOEX 100508-03 W29 50030.08.. A A 0.324 | 0.031
WOEX 120608-03 W29 58030.08.. A A A 0.693 | 0.236 | 0.457 | 0.381 | 0.031
Carbon steel / Alloy steel D [ ) [ Order example:
Stainless steel M O O O Cvr(tjlél)i 03020103
Cast no: / Ductile |ro|n ‘ Carbide grade
Non-ferrous metals BK6420
Super-alloy / Titanium alloy Order No.
Hardened steel H W29 10030.046420

* Coating BK8425 replaces BK84

Note:
Insert W29..03 is NOT suitable for use as an internal cutting edge for solid drilling.

7.34 A Availability: for delivery see current price and stock list



Unisix® Insert W29

W29..11
WOEX heavy duty

Application range: Insert geometry: cutting edge with

minimum hone
« KUB® solid drill 20
e TwinKom® Double Insert Tools . [ o
- 80
* Special tools N\ y/ highly positive chipbreaker

¢ Internal and external machining

The highly positive chip groove with minimal chamfer
for soft cutting operations, mainly on aluminium

\ L
84° S
Carbide grades
Article Order No. uncoated diamond PVD
1SO Description coated coated
¢ ¢ 9| @
K10 BK50 BK77 BK7710 d1 S | R

enter carbide code y— 21 50 77 7710
WOEX 030204-11 W29 10110.04.. A A A A 0.197 | 0.090 | 0.126 | 0.016
WOEX 040304-11 W29 18110.04.. A A A A 0.250 | 0.125 | 0.161 | 0.016
WOEX 05T304-11 W29 24110.04.. A A A A 0.315 | 0.150 | 0.209 | 0.016
WOEX 06T304-11 W29 34110.04.. A A A A 0.394 | 0.150 | 0.260 | 0.016
WOEX 080404-11 W29 42110.04.. A A A A 0.472 | 0.189 | 0.311 0.016
WOEX 100504-11 W29 50110.04.. A A A A 0.590 | 0.209 | 0.390 | 0.016

Carbon steel / Alloy steel [ [)) Order example:
Stainless steel M Avrticle
Cast iron / Ductile iron o WOEX 030204-11
Carbide grade
Non-ferrous metals B () o o () K10
Super-alloy / Titanium alloy @ @ Order No.
Hardened steel W29 10110.0421
A Availability: for delivery see current price and stock list 35




Unisix® Insert W29

W29..13
WOEX heavy duty

Application range:

e KUB® solid drill
* TwinKkom® Double Insert Tools

Insert geometry:

N

8°/

cutting edge honed

¢ Special tools highly positive chipbreaker
¢ Internal and external machining \}240 Y’j
The dimple shaped chipbreaker causes a different di i
chip flow action. "]
The chip is compressed in cross section and tends ~
to break more rapidly. «J
84° S
Carbide grades
Article Order No. uncoated CvD PVD
ISO Description coated coated
P40 BK73 BK79 BK8425* d1 s | R
enter carbide code y— 04 73 79 8425
WOEX 030204-13 W29 10130.04.. A A A A 0.197 | 0.090 | 0.126 | 0.016
WOEX 040304-13 W29 18130.04.. A A A A 0.250 | 0.125 | 0.161 | 0.016
WOEX 05T304-13 W29 24130.04.. A A A A 0.315 | 0.150 | 0.209 | 0.016
WOEX 06T304-13 W29 34130.04.. A A A A 0.394 | 0.150 | 0.260 | 0.016
WOEX 080404-13 W29 42130.04.. A A A A 0.472 | 0.189 | 0.311 | 0.016
WOEX 100504-13 W29 50130.04.. A A A 0.590 | 0.209 | 0.390 | 0.016
WOEX 120608-13 W29 58130.08.. A A A 0.693 | 0.236 | 0.457 | 0.031
Carbon steel / Alloy steel D [ ) [ [ Order example:
Stainless steel I O O O Article
Cast iron / Ductile iron [ ) WOEX 030204-13
Carbide grade
Non-ferrous metals P40
Super-alloy / Titanium alloy [ )) Order No.
Hardened steel @ W29 10130.0404

* Coating BK8425 replaces BK84

7.36

A Availability: for delivery see current price and stock list



Unisix® Insert W29

W29..15
WOGX heavy duty

Application range: Insert geometry:

 TwinKkom® Double Insert Tools 15°
e Special tools
¢ Internal and external machining

Optimum chip formation for cutting depths from
0.010 inch (0.25 mm)

84° s
Carbide grades
Article Order No. CvD PVD
1SO Description coated coated
ﬁ ﬁ; ﬁ;
BK60 BK73 BK84 di s [ R
enter carbide code y— 60 73 84
WOGX 030204-15 W29 10150.04.. A A A 0.197 | 0.090 | 0.126 | 0.016
WOGX 040304-15 W29 18150.04.. A A A 0.250 | 0.125 | 0.161 | 0.016
WOGX 05T304-15 W29 24150.04.. A A A 0.315 | 0.150 | 0.209 | 0.016
WOGX 06T304-15 W29 34150.04.. A A A 0.394 | 0.150 | 0.260 | 0.016
WOGX 080404-15 W29 42150.04.. A A A 0.472 | 0.189 | 0311 | 0.016
Carbon steel / Alloy steel D ® [ [ Order example:
Stainless steel VI O O C\;SCGI; 03020415
comitam® @ ° | o
BK60
Super-alloy / Titanium alloy Order No.
Hardened steel W29 10150.0460

ap Semi-finishing
inch
0120 e =

LAY Geometry 16 \
0.040 (Wiper)

0.020

o.o0104+ - D———1 ————————-

' ' o f

0.004 0.008 0.012 inch

A Availability: for delivery see current price and stock list 37



Unisix® Insert W29

W29..16
WOGX heavy duty

Application range:

¢ TwinKkom® Double Insert Tools
¢ Special tools

¢ Internal and external machining

Optimum chip formation for cutting depths from

0.010 inch (0.25 mm)

Carbide grades
Article Order No. CcvD PVD
ISO Description coated coated
BK60 BK73 BK84 d1 s | R
enter carbide code y— 60 73 84
WOGX 030204-16 W29 10160.04.. A A A 0.197 | 0.090 | 0.126 | 0.016
WOGX 040304-16 W29 18160.04.. A A A 0.250 | 0.125 | 0.161 | 0.016
WOGX 05T304-16 W29 24160.04.. A A A 0.315 | 0.150 | 0.209 | 0.016
WOGX 06T304-16 W29 34160.04.. A A A 0.394 | 0.150 | 0.260 | 0.016
WOGX 080404-16 W29 42160.04.. A A A 0.472 | 0.189 | 0.311 | 0.016
Carbon steel / Alloy steel [ [ [ ® Order example:
Stainless steel IV O O Cv’gg; 03020416
Cast |ror; / Ductile |r0|n . 0 Carbide grade
Non-ferrous metals BK60
Super-alloy / Titanium alloy Order No.
Hardened steel W29 10160.0460
Surface quality results:
Comparison of surface quality results for "Wiper" - R04 for » = 90°
in X40Cr13/1.4034
Ra
Ra
ap geometry 16 | geometry 15
. n i f
inch \iper n
0.120 —
5 35
0.080 & 3.0
£ 25
0.040 g 20
0.020 215
5 10
0.010 2 05
o
g 0
} } —f | & 0.1 02 03
0.004 0.008 0.012 (inch) Feed f (mm)
7.38 A Availability: for delivery see current price and stock list




Unisix® Insert W29

W29..20
WOEX heavy duty

Application range: Insert geometry:

i i cutting edge honed
e External and internal turning ' POE—

n o 8°
o KUB® solid drill f -
e TwinKom® Double Insert Tools R 8° / o
o . \ positive chipbreaker
e Kometric® mounted seatings ’ S =
© \ 24° Y "TJ
d1 @ [ - —:—
\\
84° s
Carbide grades
Article Order No. PVD
ISO Description coated
- 9
BK2730 BK8430 d1 s | R
enter carbide code y— 2730 8430
WOEX 030204-20 W29 10200.04.. A A 0.197 | 0.090 | 0.126 | 0.016
WOEX 040304-20 W29 18200.04.. A A 0.250 | 0.125 | 0.161 | 0.016
WOEX 05T304-20 W29 24200.04.. A A 0.315 | 0.150 | 0.209 | 0.016
WOEX 06T304-20 W29 34200.04.. A A 0.394 | 0.150 | 0.260 | 0.016
WOEX 080404-20 W29 42200.04.. A A 0.472 | 0.189 | 0.311 0.016
WOEX 100504-20 W29 50200.04.. A A 0.590 | 0.209 | 0.390 | 0.016
Carbon steel / Alloy steel D [)) [ Order example:
Stainless steel M ) ( Article
Cast iron / Ductile iron o () \é\;?lfi)é:3?§£j'zo
Non-ferrous metals () () BK2730 9
Super-alloy / Titanium alloy \D () Order No.
Hardened steel D W29 10200.042730

A Availability: for delivery see current price and stock list 39



Insert W30

TOHX
L.H. cutting form “L"

Insert geometry: chipbreaker with
| 6°, 12° or 20° top rake
T
f AR N
84° R positive ground
\ i y/ chipbreaker
60° 8 ‘\/-—17
_'_E-
I Important note!
The cutting edge on Cermet inserts
without tip radius R = 0.0 inch ] is honed.
Carbide grades
Avrticle Order No. uncoated CVD coated
ISO Description @ @ @ @ @ @ < < é
Cuting ecge design P10 P25M P40 K10 K10 BK60 BK61 BK6110 BK64
Fing e9° E E E E F E E E E
F = sharp enter carbide code y—| 01 03 04 21 21 60 61 6110 64
TOHX 06T100..L.-G06 W30 04060.30.. A A
TOHX 06T102..L-G06 W30 04060.02.. A A A A A A
TOHX 06T103..L-G06 W30 04060.03.. A A A A A A A
TOHX 06T104..L-G06 W30 04060.04.. A A A A
TOHX 067100..L-G12 W30 04120.30.. A
TOHX 06T102..L-G12 W30 04120.02.. A A A A
TOHX 06T103..L-G12 W30 04120.03.. A A A A
TOHX 06T104..L-G12 W30 04120.04.. A A A A
TOHX 06T102..L-G20 W30 04200.02.. A A
TOHX 06T103..L.-G20 W30 04200.03.. A A
TOHX 090200..L-G06 W30 14060.30.. A A
TOHX 090202..L-G06 W30 14060.02.. A A A A A A
TOHX 090204..L-G06 W30 14060.04.. A A A A A A
TOHX 090208..L-G06 W30 14060.08.. A A A A
TOHX 090200..L-G12 W30 14120.30.. A A
TOHX 090202..L-G12 W30 14120.02.. A A A A
TOHX 090204..L-G12 W30 14120.04.. A A A A A
TOHX 090208..L-G12 W30 14120.08.. A A
TOHX 090202..L-G20 W30 14200.02.. A A A
TOHX 090204..L-G20 W30 14200.04.. A A
TOHX 140302..L-G06 W30 26060.02.. A A A A A
TOHX 140304..L-G06 W30 26060.04.. A A A A A A
TOHX 140305..L-G06 W30 26060.05.. A A A A A A
TOHX 140308..L-G06 W30 26060.08.. A A A
TOHX 140302..L.-G12 W30 26120.02.. A A A A
TOHX 140304..L.-G12 W30 26120.04.. A A A
TOHX 140305..L-G12 W30 26120.05.. A A A A
TOHX 140308..L.-G12 W30 26120.08.. A
TOHX 140302..L-G20 W30 26200.02.. A
TOHX 140305..L.-G20 W30 26200.05.. A
TOHX 22T7308..L-G06 W30 44060.08.. A
TOHX 227308..L-G12 W30 44120.08..
Carbon steel / Alloy steel D [ [ [ [')) [')) [ [')) [
Stainless steel M O O O D
Cast iron / Ductile iron () () o ()
Non-ferrous metals o ()
Super-alloy / Titanium alloy () o
Hardened steel
7.40 A Availability: for delivery see current price and stock list



& KOMET

Application range:

¢ Internal and external turning

e Small boring bars

e Fine machining, internal and external
¢ Countersink tools, end mill cutters

Peripheral ground triangular insert. Can be turned over with high changeover accuracy because of precision 2-sided contact.
Large selection of ground chipbreakers and carbides suitable for almost any materials.

* Coating BK8425 replaces BK84

Carbide grades Cermet
PVD coated uncoated PVD coated
. " - " M
BK2710 BK8425* CK30 K32 K37 K38
E E E E E E di| s |1 |~y ]| f|R
2710 8425 30 32 37 38
A 0.128{0.000
A A 0.131(0.008
0.157(0.071(0.138| 6°
A A 0.128/0.012
0.125[0.016
A 0.1280.000
A A A A A 0.131|0.008
0.157(0.071{0.138| 12°
A A A 0.1280.012
A A A 0.125(0.016
A 0.131{0.008
0.157(0.071{0.138| 20°
0.1280.012
A 0.179(0.000
A A 0.185(0.008
0.220[0.098(0.177| 6°
A A 0.179/0.016
A A 0.168/0.031
A 0.179(0.000
A A A A A 0.185(0.008
0.220/0.098(0.177| 12°
A A A A A 0.179/0.016
A 0.168(0.031
A 0.185(0.008
0.220(0.098(0.177| 20°
0.179/0.016
A A 0.274(0.008
A A 0.268(0.016
0.323(0.118[0.236| 6°
A A 0.265(0.020
A A 0.257(0.031
A A A A A 0.274(0.008
A A A 0.268/0.016
0.323(0.118[0.236| 12°
A A A 0.265(0.020
A 0.257(0.031
0.274(0.008
0.323(0.118[0.236| 20°
0.265(0.020
A 0.500(0.169[0.472| 6° [0.410{0.031
A 0.500(0.169[0.472| 12° [0.410{0.031
[ [ [ [ [ [ Order example:
O O O ) O TAcr)t|I-|C>|<eosT1oo EL-GO6
‘ ‘ O D O D Carbide grad ]
) © grade
BK60
B Order No.
() W30 04060.3060

A Availability: for delivery see current price and stock fist 41



Insert W30

TOHX
R.H. cutting form “R"

Application range: Insert geometry:

chipbreaker with
| 6°, 12° or 20° top rake

¢ Internal and external turning
¢ Small boring bars f /—/\V

positive ground

¢ Fine machining, internal and external R
chipbreaker

o Countersink tools, end mill cutters

Peripheral ground triangular insert. Can be turned over
with high changeover accuracy because of precision
2-sided contact. Large selection of ground chipbreakers
and carbides suitable for almost any materials.

84°
s
60° =
Important note!
The cutting edge on Cermet inserts
without tip radius R = 0.0 inch is honed.
Carbide grades Cermet
Article Order No. uncoated CVD coated uncoated o,
ISO Description q q q < q q q q q q
P25M | K10 | BK60 | BK61 | BK64 |BK8425*| CK30 | CK32 | CK37 | CK38
gutting edge design E |E|F|E|F| E E E | E | E E E |di]|s|1]|y|f[|R
F = sharp enter carbide codev— 03 | 21 | 60 | 61 | 64 |8425| 30 | 32 | 37 | 38
TOHX 067102 ..R-G06| W30 04360.02.. A |A A A .131/.008
TOHX 06T103 ..R-GO6| W30 04360.03.. A |A A A A .157|.071).138| 6° [.128|.012
TOHX 067104 ..R-GO6| W30 04360.04.. A A .125(.016
TOHX 067102 ..R-G12| W30 04420.02.. A A|A A A A A A .131/.008
TOHX 06T103 ..R-G12| W30 04420.03.. A A|A A A A A .157[.071).138(12°(.128|.012
TOHX 067104 ..R-G12| W30 04420.04.. A A A A .125/.016
TOHX 067102 ..R-G20| W30 04500.02.. A A .131/.008
TOHX 06T103 ..R-G20| W30 04500.03.. A A 70711138 207 o
TOHX 090200 ..R-GO6| W30 14360.30.. A .179|.000
TOHX 090202 ..R-GO6| W30 14360.02.. A |A A A .220[.098/.177| 6° |.185|.008
TOHX 090204 ..R-GO6| W30 14360.04.. A |A A A A A .179.016
TOHX 090202 ..R-G12| W30 14420.02.. A AlA A A A A A 2200081771120 .185/.008
TOHX 090204 ..R-G12| W30 14420.04.. A A|A A A A A A A A .179.016
TOHX 090202 ..R-G20| W30 14500.02.. A .185/.008
.220[.098|.177(20°
TOHX 090204 ..R-G20| W30 14500.04.. A A .179.016
TOHX 140302 ..R-GO6| W30 26360.02.. A A .274).008
TOHX 140304 ..R-GO6| W30 26360.04.. A .323[.118|.236| 6° |.268|.016
TOHX 140305 ..R-GO6| W30 26360.05.. A |A A A A .265/.020
TOHX 140302 ..R-G12| W30 26420.02.. AlA A A A A A .274/.008
TOHX 140304 ..R-G12| W30 26420.04.. A A |323].118].236/12°|.268(.016
TOHX 140305 ..R-G12| W30 26420.05.. A A|A A A A .265/.020
TOHX 140305 ..R-G20| W30 26500.05.. A .323[.118|.236(20° |.265|.020
TOHX 227308 ..R-G06| W30 44360.08.. A A .500[.169|.472| 6° |.410].031
TOHX 227308 ..R-G12| W30 44420.08.. A .500[.169|.472{12°(.410).031
Carbon steel /Alloy steel [ @ | © | @ ® © © ©© o o Ordoler example:
Stainless steel VI Article
Cast iron / Ductile iron - () - o . 9 8 8 8 8 EOHb)'( d06T1 %2 ER-GO6
Non-ferrous metals () © | O ngl\lﬂ ¢ grade
Super-alloy / Titanium alloy () Order No.
Hardened steel |H (D W30 04360.0203

* Coating BK8425 replaces BK84
7.42 A Availability: for delivery see current price and stock list




Insert W30 & KOMET

TOHX
Neutral cutting form “N* - .

Application range: Insert geometry:

e Internal and external turning

¢ Small boring bars

¢ Fine machining, internal and external
e Countersink tools, end mill cutters

Peripheral ground triangular insert. Can be turned over
with high changeover accuracy because of precision
2-sided contact.

ground chip surface

—
s
Carbide grades
Article Order No. uncoated CVD coated PVD coated
1SO Description
d494<9<44q<
Cutting edge design P25M K10 BK60 BK61 BK62 BK8425*
g ecge desig E E E E E E d1 | s I f R
enter carbide code y— 03 21 60 61 62 8425
TOHX 06T103 EN W30 04600.03.. A A A A A 0.157 0.071 | 0.256 | 0.128 | 0.012
TOHX 090202 EN W30 14600.02.. A 0.370 | 0.185 | 0.008
TOHX 090204 EN W30 14600.04.. A A A A A A 0.2201 0098 0.358 | 0.180 | 0.016
TOHX 140305 EN W30 26600.05.. A A A A 0.531 ] 0.265 | 0.020
TOHX 140308 EN W30 26600.08.. A A A 03231 0.118 0.512 | 0.257 | 0.031
TOHX 227308 EN W30 44600.08.. A A 0.500 | 0.169 | 0.819 | 0.410 | 0.031
Carbon steel / Alloy steel D ® [)) [ ) [ Order example:
Stainless steel V] C QO Article
Cast iron / Ductile iron B o o @ TOH).( 067103 EN
Carbide grade
Non-ferrous metals ! K10
Super-alloy / Titanium alloy @ Order No.
Hardened steel (D (Diine W30 04600.0321

* Coating BK8425 replaces BK84

A Availability: for delivery see current price and stock list 43



Insert W30

TOHX

Cutting form “F"

Application range: Insert geometry:

¢ Internal and external turning chipbreaker with
¢ Small boring bars 6°,12° or 20° top rake

¢ Fine machining, internal and external
¢ Countersink tools, end mill cutters
Peripheral ground triangular insert. Can be turned over R
with high changeover accuracy because of precision
2-sided contact. Large selection of ground chipbreakers
and carbides suitable for almost any materials di

Y

ed i
three positive
/\ ground chipbreakers

80
=
i

f

©

L
<
Carbide grades
Article Order No. uncoated CVD coated PVD coated
ISO Description hg hg ng ng ) 9 < ) g - g
Cuting edge desan P25M P40 K10 K10 BK60 BK61 BK64 |BK8425*
g e Y E E E F E E E E |di|s|1|y|f]|R
F = sharp enter carbide code y—| 03 04 21 21 60 61 64 8425
TOHX 06T103 ..N-GO6| W30 04660.03.. A A A A A 15710711256 6° [.128(.012
TOHX 06T103 ..N-G12| W30 04720.03.. A A A 12°1.128,.012
TOHX 090202 ..N-G06| W30 14660.02.. A .185/.008
TOHX 090204 ..N-G06| W30 14660.04.. A A A A A A A [220/.098|.358| 6° [.179(.016
TOHX 090204 ..N-U8.77| W30 14660.33.. A A A A A .179(.016
TOHX 090202 ..N-G12| W30 14720.02.. A .220[.098|.370| 12° (.185[.008
TOHX 090204 ..N-G12| W30 14720.04.. A A A A A 220l 008l 358 12°1.179.016
TOHX 090204 ..N-G20| W30 14800.04.. A 20°1.179|.016
TOHX 140305 ..N-G06| W30 26660.05.. A A A A A A 3231118l531 6° [.265(.020
TOHX 140305 ..N-G12| W30 26720.05.. A A A 12°|.265|.020
TOHX 227308 ..N-GO6| W30 44660.08.. A A A A A sool 169l 819 6° [.410(.031
TOHX 227308 ..N-G12| W30 44720.08.. A 12°.410(.031
Carbon steel / Alloy steel [ @ [ [)) [)) [ ® [ Ordtler example:
Stainless steel M Article
Cast iron / Ductile iron - - o o - o - g TOH).( 06T103 EN-G06
Carbide grade
Non-ferrous metals () o P25M
Super-alloy / Titanium alloy () o Order No.
Hardened steel @ W30 04660.0303

* Coating BK8425 replaces BK84

7.44 A Availability: for delivery see current price and stock list



Insert W30 & KOMET

TOHX
L.H. cutting form “L"

Application range: Insert geometry:

sharp cutting edge

¢ Internal and external turning |
e Small boring bars | 12°

* Fine machining, internal and external -~ positive ground
e Countersink tools, end mill cutters / chipbreaker
Peripheral ground triangular insert. Can be turned over & T__J
with high changeover accuracy because of precision —
2-sided contact. Large selection of ground chipbreakers e
and carbides suitable for almost any materials
—
5
[
Cermet
Article Order No. uncoated PVD coated
ISO Description =! i ! :'
' _ CK30 K32 K38
g edge qesion F F F d1 | s | f | R
enter carbide code y— 30 32 38
TOHX 06T102 FL-G12 | W30 04820.02.. A A A 0.131 | 0.008
TOHX 06T103 FL-G12 | W30 04820.03.. A 0.157 | 0.071 | 0.138 | 0.128 | 0.012
TOHX 067104 FL-G12 | W30 04820.04.. A A 0.125|0.016
TOHX 090202 FL-G12 |~ W30 14820.02.. A A A 0.185 | 0.008
0.220 | 0.098 | 0.177
TOHX 090204 FL-G12 | W30 14820.04.. A A A 0.1790.016
TOHX 140302 FL-G12 | W30 26820.02.. A A A 0.274 | 0.008
TOHX 140304 FL-G12 | W30 26820.04.. A A 0.323{0.118 | 0.236 | 0.268 | 0.016
TOHX 140305 FL-G12 | W30 26820.05.. A 0.265 | 0.020
Carbon steel / Alloy steel D [ [ ® Order example:
Stainless steel i O O O ?(r)tlllc)l(eosﬂoz Lot
Cast |r0r; / Ductile |ro|n B [ )) () [ )) Carbide grade
Non-ferrous metals K30
Super-alloy / Titanium alloy Order No.
Hardened steel W30 04820.0230

A Availability: for delivery see current price and stock list 45



Insert W30

TOHX
R.H. cutting form “R"

Application range: Insert geometry:

sharp cutting edge

¢ Internal and external turning |
¢ Small boring bars | 12°

* Fine machining, internal and external f positive ground
¢ Countersink tools, end mill cutters chipbreaker
Peripheral ground triangular insert. Can be turned over 8° T
with high changeover accuracy because of precision d1

2-sided contact. Large selection of ground chipbreakers

and carbides suitable for almost any materials

]

Cermet
Article Order No. uncoated
ISO Description q q
e CK30 CK32
Cuti )
Cutingedge desion F F g | s | 1| f|R
enter carbide code y— 30 32
TOHX 067102 FR-G12| W30 04830.02.. A 0.157 | 0.071 { 0.138 | 0.131 | 0.008
TOHX 090202 FR-G12| W30 14830.02.. A 0.185 | 0.008
0.220 | 0.098 | 0.177
TOHX 090204 FR-G12| W30 14830.04.. A 0.179 | 0.016
Carbon steel / Alloy steel D [ ® Order example:
Stainless steel M O O Article
Cast iron / Ductile iron o o TOH).( 067102 FR-G12
‘ | Carbide grade
Non-ferrous metals CK30
Super-alloy / Titanium alloy Order No.
Hardened steel W30 04830.0230

7.46 A Availability: for delivery see current price and stock list



Insert W30

TOHX
L.H. cutting form “L"

Application range: Insert geometry:

chipbreaker with
e Internal turning | 6°, 12° or 20° top rake
with high feed rates for stable conditions for tools up to ‘—’] [ v
amax.of 2.5 xD f ]

positive ground
chipbreaker

g°

Ideal cutting depths:
Steel a,= .004 —.010 in (0.1 = 0.25 mm)
Cast iron a,= .006 —.012 in (0.15 - 0.3 mm)

/'\‘\
i
0

Important note!
The cutting edge on Cermet inserts

is honed
Carbide grades Cermet
Article Order No. uncoated CVD coated PVD coated| uncoated |PVD coated
ISO Description = = = =1 =1 =1 =1
Cuting edge design K10 K10 BK60 BK61 BK64 | BK8425* | (K30 CK38
E g e E F E E E E E E |di|s |1 |y|f|R
F = sharp enter carbide code y—| 21 21 60 61 64 8425 30 38
TOHX 06T102..L-UFO6| W30 04060.31.. A A A 1571071110 6° [.127(.079
TOHX 06T102..L.-UF12| W30 04120.31.. A A A A A 12°(.127|.079
TOHX 090200..L-UF06| W30 14060.31.. A A A A 220L008l157 6° [.170/.118
TOHX 090202..L-UF12| W30 14120.31.. A A A A A A 12°1.169[.118
TOHX 140302..L-UF06| W30 26060.31.. A A A A A A 32311181216 6° [.254/.118
TOHX 140302..L-UF12| W30 26120.31.. A A A A 12°(.254/.118
Carbon steel / Alloy steel [ @ [ ® [ ® [ @ | Order example:
Stainless steel M O D O O 9 Article
Cast iron / Ductile iron B o o o ® ()} () EOI-L).((?6T10§ EL-UF06
Non-ferrous metals () o B;r60I ¢ grade
Super-alloy / Titanium alloy @ @ Order No.
Hardened steel W30 04060.3160

* Coating BK8425 replaces BK84

A Availability: for delivery see current price and stock list 47



Insert W30

TOHX
L.H. cutting form “L"

Application range: Insert geometry:

e Sharp cutting edge

Insert with .002 in nose radius for internal machining for tools

with long overhang. <l’I
f positive ground
Ideal cutting depths: | chipbreaker
Steel a = .001 —.004 in. (0.02 - 0.1 mm) '
Non-ferrous metal a,= .002 —.010 in. (0.05 — 0.25 mm)
Carbide grades
Article Order No. PVD coated
ISO Description E \‘
_ , BK77
Eboned E d | s | 1| f|R

enter carbide code y—] 77
TOHX 06T1ZZ EL-39G12| W30 04120.39.. A 0.1570.071 | 0.079 | 0.125 | 0.002
TOHX 090277 EL-39G12] W30 14120.39.. A 0.220 | 0.098 | 0.118 | 0.175 | 0.002
TOHX 1403ZZ EL-39G12] W30 26120.39.. A 0.3230.118| 0.157 | 0.260 | 0.002

Carbon steel / Alloy steel D Order example:
Stainless steel I Article
Cast iron / Ductile iron TOH).( 06T1ZZ EL-39G12
Carbide grade
Non-ferrous metals () BKT7
Super-alloy / Titanium alloy () Order No.
Hardened steel W30 04120.3977

7.48 A Availability: for delivery see current price and stock list



Insert W30 & KOMET

TOHX
L.H. cutting form “L"

Application range: Insert geometry:

e Small boring bars

¢ Internal fine machining chipbreaker with
6°, 12° or 20° top rake

Because of the positive cutting edge geometry, cutting is very =~ [ v
efficient. A deeper, narrow chipbreaker produces a controlled f -~ positive ground
chip even from materials that produce long chips and at narrow F\\ | / chipbreaker
cutting depths. A flat ground secondary cutting edge provides & ( [~
increased corner stability. Can be supplied in Cermet for sharp- ~ d1 —
edged version. [
Ideal Cutting depths: T
Steel a =.0004 —.006 in (0.01 = 0.15 mm) 80° s
Only suitable for non-ferrous metals in certain circumstances. r-—
Important note!
The cutting edge on Cermet inserts
is honed
Carbide grades Cermet
Article Order No. CVD coated  [PVD coated uncoated PVD coateq
ISO Description ,..] ,..] ,..] _ .T! _ .T! T! .‘
utting edge design E E E E E |dt|s |1 |y |f|R

enter carbide code y— 8425 30
TOHX 06T102EL-US12| W30 04120.32..
TOHX 090202EL-US12| W30 14120.32..
TOHX 140302EL-US12| W30 26120.32..

Carbon steel / Alloy steel 5

0.157|0.071{0.110{ 12° |0.116{0.008

0.220{0.098(0.157| 12° |0.168(0.008

0.323]0.118[0.216 12° |0.253(0.008
Order example:

oL I3
S LI

LISl gl dlg
SO |>(8

<
BK6O | BK64 |BK8425*| CK30 | CK32 | CK37 | CK38
E
37
A
A
A
[
J
©
©

l=100 ILALILAES

Stainless steel Vi @) Article
Cast iron / Ductile iron O -Ic-glr-lb)i(dgg:a%ze EL-Us12
Non-ferrous metals BK60
Super-alloy / Titanium alloy Order No.
Hardened steel W30 04120.3260

* Coating BK8425 replaces BK84

A Availability: for delivery see current price and stock list 49



Insert W30

TOHX
L.H. cutting form “L"

Application range: Insert geometry:

¢ Small boring bars
¢ Internal fine machining

sharp cutting edge

|
Because of the positive cutting edge geometry, cutting is very <_.f| j12°
efficient. A deeper, narrow chipbreaker produces a controlled positive ground
chip even from materials that produce long chips and at | chipbreaker
narrow cutting depths. A flat ground secondary cutting
edge provides increased corner stability. Can be supplied in di
Cermet for sharp-edged version.
Ideal Cutting depth:
Steel a, =.0004 ~.006 in (0.01 - 0.15 mm) 80°
Only suitable for non-ferrous metals in certain circumstances.
Cermet
Article Order No. uncoated PVD coated
ISO Description Eu EH éu
CK30 K32 CK38
g edge groan F F F di | s | 1 | f|R
enter carbide code y— 30 32 38
TOHX 06T102 FL-US12| W30 04820.32.. A A 0.157 | 0.071 | 0.059 | 0.116 | 0.008
TOHX 090202 FL-US12| W30 14820.32.. A A A 0.220 | 0.098 | 0.079 | 0.168 | 0.008
TOHX 140302 FL-US12| W30 26820.32.. A A 0.323 [ 0.118 | 0.079 | 0.253 | 0.008
Carbon steel / Alloy steel [ [ [ [ Ordtler example:
Stainless steel M Article
Cast iron / Ductile iron 8 8 8 TOHX 06T102 FL-US12
Carbide grade
Non-ferrous metals (') K30
Super-alloy / Titanium alloy Order No.
Hardened steel H ) W30 04820.3230

7.50 A Availability: for delivery see current price and stock list



Insert W30 & KOMET

TOGX
with PCD or CBN cutting edges

Application range: Insert geometry:

PCD: Internal and external machining, fine turning of
non-ferrous metals, plastics, composites, rubber, graphites,
etc. | cutting edge with:
High cutting speeds, good dimensional accuracy, above- PCD - sharp
average surface finish and extremely good tool life are all CBN - honed
features of these PCD tipped inserts.

CBN: Internal and external machining, fine turning.
Inserts with cutting edges have the following advantages:
e high cutting speeds

e high dimensional consistency

e extremely long tool life

e high quality surface finish

CBN 57: Preferably for cast materials and alloys on a
nickel cobalt base.

CBN 40: For machining hardened steels (harder than

45 HRQ)
Cutting material
Article Order No. PCD tipped CBN tipped

ISO Description < ‘ <

Cuting edge design PKD55 CBN57 CBN40

F = sharp v F T T d1 S | f R

T=land enter carbide code y—] 55 57 40 max.
TOGX 067102 ..N W30 04990.02.. A A A 0.131 | 0.008
TOGX 06T103 ..N W30 04990.03.. A A 0.157 | 0.071 | 0.071 | 0.128 | 0.012
TOGX 067104 ..N W30 04990.04.. A 0.125 | 0.016
TOGX 090202 ..N W30 14990.02.. A A A 0.185 | 0.008
TOGX 090204 ..N W30 14990.04.. A A A 0.220 | 0.098 | 0.106 | 0.179 | 0.016
TOGX 090208 ..N W30 14990.08.. A A 0.168 | 0.031
TOGX 140302 ..N W30 26990.02.. A A 0.274 | 0.008
TOGX 140304 ..N W30 26990.04.. A A A 0.3230.118 | 0.106 | 0.268 | 0.016
TOGX 140305 ..N W30 26990.05.. A A 0.265 | 0.020

Carbon steel / Alloy steel D @ >45HRC | Order example:
Stainless steel Vi Article
Cast iron / Ductile iron . . TOG_X 06T1 OZ_TN
Non-ferrous metals B o ggtNtlsn;] material
Super-alloy / Titanium alloy [ )) () Order No.
Hardened steel ( )<52HRC | \W30 04990.0257

A Availability: for delivery see current price and stock list 51



Insert W30

TOGX
with PCD or CBN cutting edges

Application range: Insert geometry:

PCD: Internal and external machining, fine turning of
non-ferrous metals, plastics, composites, rubber, graphites,

Et_c- . ] ] | cutting edge with:
High cutting speeds, good dimensional accuracy, above- PCD - sharp
average surface finish and extremely good tool life are all CBN - honed

features of these PCD tipped inserts.

8° T

CBN: Internal and external machining, fine turning.

Inserts with cutting edges have the following advantages:

¢ high cutting speeds

¢ high dimensional consistency u
S

e extremely long tool life

¢ high quality surface finish

CBN 57: Preferably for cast materials and alloys on a
nickel cobalt base.

Cutting material
Article Order No. PCD tipped CBN tipped
ISO Description < <
Cutting edge design PKDS5 CBNS7
Foshap o oy F T d1 | s I f | R
T=land enter carbide code y—| 55 57
TOGX 090204 .. W30 14940.04.. A A 0.220 | 0.098 | 0.359 | 0.179 | 0.016
TOGX 140305 .. W30 26940.05.. A A 0.323]0.118 | 0.531 | 0.265 | 0.020
Carbon steel / Alloy steel D Order example:
Stainless steel I Article
Cast iron / Ductile iron ‘ TOG?( 090204_T
Cutting material
Non-ferrous metals o CBN57
Super-alloy / Titanium alloy () Order No.
Hardened steel @ () <52HRC W30 14940.0457

7.52

A Availability: for delivery see current price and stock list



Insert W32 & KOMET

TPHX - for high shear non-ferrous metal boring
L.H. cutting form “L"

Application range: Insert geometry:

11° TPHX insert with polished chip surface for softer
aluminum materials and other non-ferrous metals.

10 - 15° top rake with axial and radial tilt. |

15°
f 1 -
R precision ground
N\ 110/ chipbreaker
" <§</ ‘\/;ﬁ_
Please note: N . o
Should a TPHB be used instead of this insert, dimension
"a" changes according to angle "»" . 1 i
s
a = cos (#—60°) x (d1-2R) + R — ( 9’0‘0 xA) -
A 0.0012 for R =0.016"
A 0.0024 for R = 0.031"
Carbide grades
Article Order No. uncoated diamond coated PVD coated
1SO Description < < 4
Cutting edge design K10 BK50 BK7710
F=sharp ¥ F F F d1 s | f R
enter carbide code y—] 21 50 7710 %=90°
TPHX 060104 FL-P15 W32 03150.04.. A A A 0.156 | 0.063 | 0.130 | 0.123 | 0.016
TPHX 090204 FL-P15 W32 13150.04.. A A A 0.177 1 0.177 | 0.016
TPHX 090208 FL-P15 W32 13150.08.. A A A 021910094 0.165 | 0.164 | 0.031
TPHX 110204 FL-P15 W32 18150.04.. A A A 0.181]0.203 | 0.016
TPHX 110208 FL-P15 W32 18150.08.. A A A 0250 0.094 0.169 | 0.192 | 0.031
TPHX 130304 FL-P15 W32 23150.04.. A A A 0.197 | 0.258 | 0.016
TPHX 130308 FL-P15 | W32 23150.08.. A A A 031310125 0.185 | 0.246 | 0.031
TPHX 160304 FL-P15 W32 32150.04.. A A A 0.315]0.312 | 0.016
TPHX 160308 FL-P15 W32 32150.08.. A A A 03750125 0.303 | 0.299 | 0.031
TPHX 220408 FL-P15 W32 44150.08.. A 0.500 | 0.169 | 0.409 | 0.407 | 0.031
Carbon steel / Alloy steel D () Order example:
Stainless steel I Article
Cast iron / Ductile iron . TPHX 060104 FL-PT5
Carbide grade
Non-ferrous metals B o o o K10
Super-alloy / Titanium alloy (] (] Order No.
Hardened steel W32 03150.0421

A Availability: for delivery see current price and stock list 53



Insert W32

TPHX - for high shear non-ferrous metal boring
R.H. cutting form “R"

Application range: Insert geometry:

11° TPHX insert with polished chip surface for softer
aluminum materials and other non-ferrous metals.

10 - 15° top rake with axial and radial tilt. [

15°
f /'/\ -

R precision ground

e chipbreaker
RN
Please note: N , e

Should a TPHB be used instead of this insert, dimension
"a" changes according to angle "»" . 1 I
(o :

a = cos (#-60°) x (d1-2R) + R — ( —==xA)

90°
A 0.0012 for R =0.016"
A 0.0024 for R =0.031"

Carbide grades
Avrticle Order No. uncoated
ISO Description

Cutting edge design
F=sharp v

d1 s 1 f R
»=90°
0.156 | 0.063 | 0.130 | 0.123 | 0.016
0.219(0.094 | 0.177 | 0.177 | 0.016
0.250 | 0.094 | 0.181 | 0.203 | 0.016
0.313[0.125|0.197 | 0.258 | 0.016
0.375(0.125| 0.315 [ 0.312 | 0.016
0.500 | 0.169 | 0.409 | 0.407 | 0.031
Order example:

enter carbide code y—
TPHX 060104 FR-P15 W32 03450.04..
TPHX 090204 FR-P15 W32 13450.04..
TPHX 110204 FR-P15 W32 18450.04..
TPHX 130304 FR-P15 W32 23450.04..
TPHX 160304 FR-P15 W32 32450.04..
TPHX 220408 FR-P15 W32 44450.08..
Carbon steel / Alloy steel D

o000 Q»»»»»»EmEA

Stainless steel M Article
Cast iron / Ductile iron TPHX 060104 FL-PT5
Carbide grade
Non-ferrous metals K10
Super-alloy / Titanium alloy Order No.
Hardened steel W32 03150.0421

7.54 A Availability: for delivery see current price and stock list



Insert W32 & KOMET

TPHB - for high shear non-ferrous metal boring fl
Neutral cutting form “N* _ "

Application range: Insert geometry:

11° TPHB insert with polished chip surface
for high tensile strength cast aluminum alloys.

5° top rake due to axial tilt for cutting speed range of I
= 950 sfm.

polished chip surface

a = cos (»x—60°) x (d1-2R) + R

Carbide grades
Article Order No. uncoated diamond coated
ISO Description d
< <
K10 BK50
g sdge destn F F at | s | 1| f|R

enter carbide code y— 21 50 %»=90°
TPHB 060104 FN-P W32 03600.04.. A A 0.156 | 0.063 | 0.248 | 0.124 | 0.016
TPHB 090204 FN-P W32 13600.04.. A A 0.356 | 0.178 | 0.016
TPHB 090208 FN-P W32 13600.08.. A A 021910094 0.333 | 0.166 | 0.031
TPHB 110204 FN-P W32 18600.04.. A A 0.410| 0.205 | 0.016
TPHB 110208 FN-P W32 18600.08.. A A 0250 0.094 0.387 [ 0.193 | 0.031
TPHB 130304 FN-P W32 23600.04.. A A 0.518 | 0.259 | 0.016
TPHB 130308 FN-P W32 23600.08.. A A 03130125 0.495 | 0.248 | 0.031
TPHB 160304 FN-P W32 32600.04.. A A 0.626 | 0.313 | 0.016
TPHB 160308 FN-P W32 32600.08.. A A 03750125 0.603 | 0.301 | 0.031
TPHB 220404 FN-P W32 44600.04.. A A 0.843]0.422 { 0.016
TPHB 220408 FN-P | W32 44600.08.. A A 05001 0.169 0.820 | 0.410 | 0.031

Carbon steel / Alloy steel D [)) Order example:
Stainless steel M Article
Cast iron / Ductile iron B . TPHB. 060104 FN-P
Carbide grade
Non-ferrous metals ! . K10
Super-alloy / Titanium alloy [ Order No.
Hardened steel W32 03600.0421

A Availability: for delivery see current price and stock list 55



Insert W32

TPHB - for high shear non-ferrous metal boring
with PCD cutting edges

Application range:

Insert geometry:

PCD: Internal and external machining, fine turning
of non-ferrous metals, plastics, composites, rubber,
graphites, etc.

High cutting speeds, good dimensional accuracy,
above-average surface finish and extremely good tool
life are all features of these PCD tipped inserts.

sharp cutting edge

Cutting material
Avrticle Order No. PCD tipped
ISO Description <
Cutting edge design PKDS5
Fesha v F d1 | s | f R
enter carbide code y— 55
TPHB 060104 FN W32 03990.04.. A 0.156 | 0.063 | 0.071 | 0.124 | 0.016
TPHB 090204 FN W32 13990.04.. A 0.219 | 0.094 | 0.106 | 0.178 | 0.016
TPHB 110204 FN W32 18990.04.. A 0.250 | 0.094 | 0.150 | 0.205 | 0.016
TPHB 130304 FN W32 23990.04.. A 0.313 | 0.125| 0.150 | 0.259 | 0.016
TPHB 160304 FN W32 32990.04.. A 0.375(0.125| 0.150 | 0.313 | 0.016
Carbon steel / Alloy steel D Order example:
Stainless steel ] Article
Cast iron / Ductile iron TPHB 060104 _FN
Non-ferrous metals () g;g'snsg material
Super-alloy / Titanium alloy Order No.
Hardened steel W32 03990.0455

7.56

A Availability: for delivery see current price and stock list



Insert W32 & KOMET

TPHB - for high shear non-ferrous metal boring
with PCD cutting edges

Application range: Insert geometry:

PCD: Internal and external machining, fine turning
of non-ferrous metals, plastics, composites, rubber,
graphites, etc. |
High cutting speeds, good dimensional accuracy,
above-average surface finish and extremely good tool f sharp cutting edge
life are all features of these PCD tipped inserts.

Cutting material
Article Order No. PCD tipped
ISO Description =
Cutting edge design PKDS5
F = sharp v F d1 s I f R
enter carbide code y— 55
TPHB 090204 F W32 13940.04.. A 0.219 | 0.094 | 0.356 | 0.178 | 0.016
TPHB 110204 F W32 18940.04.. A 0.250 | 0.094 | 0.410 | 0.205 | 0.016
TPHB 130304 F W32 23940.04.. A 0.313(0.125 | 0.518 | 0.259 | 0.016
TPHB 160304 F W32 32940.04.. A 0.375]0.125| 0.626 | 0.313 | 0.016
Carbon steel / Alloy steel D Order example:
Stainless steel M Article
Cast iron / Ductile iron B zzljt?nogﬁi(t):ri;
Non-ferrous metals o PKD55g
Super-alloy / Titanium alloy Order No.
Hardened steel W32 13940.0455

A Availability: for delivery see current price and stock list 57



Insert W34
TOHT

Application range: Insert geometry:

¢ Multi-tooth milling cutter

Peripheral and surface ground triangular insert for rough-
ing and facing operations:

|

. Lo . 6°
2-sided contact produces a very high indexing accuracy f
when changing the insert. R three positive ground

go chip guide steps
. Ny
\—SJ
Carbide grades
Avrticle Order No. uncoated CVD coated
ISO Description > 1 > i \
I P25M K10 BK60
tt
E<honed Vo E E E di | s | 1| f|R
enter carbide code y— 03 21 60
TOHT 110304 EN-G06| W34 18660.04.. A A A 0.250 | 0.125 0.409 | 0.205 | 0.016
Carbon steel / Alloy steel D [ [)) [ Order example:
Stainless steel M O O Article
Cast iron / Ductile iron . TOHT, 110304 EN-GO6
Carbide grade
Non-ferrous metals . PI5M
Super-alloy / Titanium alloy () Order No.
Hardened steel W34 18660.0403

7.58 A Availability: for delivery see current price and stock list



Insert W37 & KOMET

TEHB - for high shear non-ferrous metal boring
Neutral cutting form “N*

Application range: Insert geometry:

20° TEHB insert with polished chip surface

for softer aluminum materials and other non-
ferrous metals.

10 — 12° top rake with axial and radial tilt.

polished chip surface

Carbide grades
Article Order No. uncoated
ISO Description g
K10

Cutting edge design
Feshap T F a1 | s | 1| f|R

enter carbide code y—
TEHB 110204 FN-P W37 18600.04..
TEHB 110208 FN-P W37 18600.08..
TEHB 130308 FN-P W37 23600.08..
Carbon steel / Alloy steel D

0.409 | 0.205 | 0.016

0.386 | 0.193 | 0.031

0.313 [ 0.125| 0.496 | 0.248 | 0.031
Order example:

0.250 | 0.094

O00 ®pr N

Stainless steel M Article
Cast iron / Ductile iron TEHB. 110204 FN-P
Carbide grade
Non-ferrous metals K10
Super-alloy / Titanium alloy Order No.
Hardened steel W37 18600.0421

A Availability: for delivery see current price and stock list 59



Insert W57

W57..04
TOHX

Application range:

¢ Internal and external turning
¢ Fine finish turning

The positive cutter geometry and the peripheral ground
clearance faces ensure low cutting forces with high
changeover accuracy.

Particularly suitable for steel materials of all grades.

Insert geometry:

molded chipbreaker
Application range up to 3.5xD
Ideal cutting depths:
Steel a,= 0.002 — 0.008 in (0.05 — 0.2 mm)
Only suitable for some aluminium and non-ferrous
materials in certain circumstances.
Cermet
Avrticle Order No. uncoated
ISO Description @ @
Cutting edge design CK32 CK37
E = honed \ 4 E E d1 S | f R
enter carbide code y— 32 37
TOHX 067104 EN-04 W57 04040.04.. A A 0.157 | 0.071 | 0.248 | 0.125 | 0.016
TOHX 090204 EN-04 W57 14040.04.. A A 0.220 | 0.098 | 0.358 | 0.179 | 0.016
TOHX 140304 EN-04 W57 26040.04.. A A 0.323]0.118 | 0.535| 0.268 | 0.016
Carbon steel / Alloy steel D ) ) Order example:
Stainless steel M O O Article
Cast iron / Ductile iron (') (') TOHX 06T104 EN-04
Non-ferrous metals (') (') gzggty
Super-alloy / Titanium alloy Order No.
Hardened steel W57 04040.0432

7.60 A Availability: for delivery see current price and stock list



Insert W57

W57..12
TOHX - for high shear non-ferrous metal boring

Application range: Insert geometry:

e Internal and external turning
¢ Fine finish turning for aluminum materials
for softer aluminum materials and other |

non-ferrous metals. 30°

highly positive
molded chipbreaker

f /'/\
The high positive cutting geometry and the ground go
clearance surface quarantee a controlled chip formation 1
and high quality surface finish with low cutting force. di @ T

/:v‘\\

Carbide grades
Article Order No. uncoated PVD coated
ISO Description |
< <
K10 BK7710
g edge design F F d | s | 1| f|R
enter carbide code y—] 23 7710
TOGX 06T102 FN-12 W57 04120.02.. A A 0.157 | 0.071 | 0.261 | 0.131 | 0.008
TOGX 090204 FN-12 W57 14120.04.. A A 0.220 | 0.098 | 0.359 | 0.179 | 0.016
TOGX 140304 FN-12 W57 26120.04.. A A 0.323]0.118 | 0.536 | 0.268 | 0.016
Carbon steel / Alloy steel D Order example:
Stainless steel M ) Article
Cast iron / Ductile iron B TOG).( 067102 FN-12
Carbide grade
Non-ferrous metals . . K10
Super-alloy / Titanium alloy O Order No.
Hardened steel W57 04120.0223

A Availability: for delivery see current price and stock list 61




Insert W57

W57..14
TOGX

Application range: Insert geometry:

¢ Internal and external machining
¢ Special tools
¢ Fine boring

Controlled chip formation for fine and high precision

molded
machining. chip groove
Wear resistant grades: CVD and PVD coated and
uncoated Cermet.
Carbide grades Cermet
Avrticle Order No. CVD coated PVD coated uncoated
ISO Description p 1 » 1 !
BK60 BK84 CK32
utting edge design E E E a1 | s | 1| £ |R
enter carbide code y— 60 84 32
TOGX 067102 EN-14 W57 04140.02.. A A A 0157 | 0.071 0.261 | 0.131 | 0.008
TOGX 067104 EN-14 W57 04140.04.. A A A ' ' 0.250 | 0.125 | 0.016
TOGX 090202 EN-14 W57 14140.02.. A A A 0220 | 0.008 0.370 | 0.185 | 0.008
TOGX 090204 EN-14 | W57 14140.04.. A A A ' ' 0.359 | 0.179 | 0.016
TOGX 140302 EN-14 W57 26140.02.. A A A 0323|0118 0.548 | 0.274 | 0.008
TOGX 140304 EN-14 W57 26140.04.. A A A ' ' 0.536 | 0.268 | 0.016
Carbon steel / Alloy steel D [ [ [ Order example:
Stainless steel O O Article
Cast iron / Ductile iron . O TOG).( 067102 EN-14
Carbide grade
Non-ferrous metals (') BK60
Super-alloy / Titanium alloy Order No.
Hardened steel @ W57 04140.0260

Application range:

wear-resistant grades: CVD and PVD
coated and Cermet uncoated

aP
(inch)
0.010
0.008
0.006
0.004

0.002

t t — f

0.002 0.004 0.006 (inch)

7.62 A Availability: for delivery see current price and stock list



Insert W57

W57..18
TOGX

Application range:

¢ Internal and external machining
e Special tools
¢ Fine boring

Controlled chip formation for fine and high precision
machining with optimized feed:surface ratio for best

Insert geometry:

& KOMET

\‘_}

ey

\n/iper

/v\\

surface finish. e Y ¥
Wear resistant grades: Finest grade carbide + PVD d1 @ -
coating and uncoated Cermet. -4
\ -
s
]
Carbide grades Cermet
Article Order No. PVD coated uncoated
ISO Description " -
) )
S BK8430 K32
cuting edge dei ; E s PR
enter carbide code y— 8430 32
TOGX 060104 EN-18 W57 04180.04.. A A 0.157 | 0.071 | 0.248 | 0.125 | 0.016
TOGX 090204 EN-18 W57 14180.04.. A A 0.220 | 0.098 | 0.358 | 0.179 | 0.016
TOGX 140304 EN-18 W57 26180.04.. A A 0.323]0.118 | 0.535 | 0.268 | 0.016
Carbon steel / Alloy steel D ® ® Order example:
Stainless steel M O O Article
Cast iron / Ductile iron o () TOG).( 060104 EN-18
Non-f tals ) Carbide grade
on-ferrous me ; BK8430
Super-alloy / Titanium alloy (D) Order No.
Hardened steel (D W57 04180.048430

Application range:

wear-resistant grades: PVD coated and
Cermet uncoated

(inch)

Surface quality results:
Comparison of surface quality results for
in X40Cr13/1.4034

Raj

géometry 18
\w/iper

i 2xfp

"Wiper" - R04 for % = 90°

Ra

geometry 14
BLE

—

0.010
0.008
0.006
0.004
0.002

1 1 1
T

0.002 0.004

» f

0.006 (inch)

1.75
1.50

1.25

1.00

0.75

0.50

0.25

average surface quality R (um)

0.05

0.15

0.10
Feed f (mm)

A Availability: for delivery see current price and stock list

63




Insert W58

TPGX - for high shear non-ferrous metal boring

Application range: Insert geometry:

¢ Internal and external turning

¢ Fine finish turning for aluminum materials,
softer aluminum materials and other non-
ferrous metals.

highly positive,
The high positive cutting geometry and the ground molded chipbreaker
clearance surface quarantee a controlled chip formation
and high quality surface finish with low cutting force.
Carbide grades
Article Order No. uncoated PVD coated
1SO Description q <
K10 BK7710
P g e desan F F di | s | 1 | f|R
enter carbide code y—] 23 7710
TPGX 060104 FN-12 | W58 03120.04.. A A 0.156 | 0.063 | 0.248 | 0.124 | 0.016
TPGX 090204 FN-12 | W58 13120.04.. A A 0.219 | 0.094 | 0.356 | 0.178 | 0.016
TPGX 110204 FN-12 | W58 18120.04.. A A 0.250 | 0.094 | 0.410 | 0.205 | 0.016
TPGX 130304 FN-12 | W58 23120.04.. A A 0.313]0.125 | 0.519 | 0.259 | 0.016
TPGX 160304 FN-12 | W58 32120.04.. A A 0.375 | 0.125 | 0.626 | 0.313 | 0.016

Carbon steel / Alloy steel D Order example:

Stainless steel M D Article
Cast iron / Ductile iron TPGX 060104 FN-12
Non-ferrous metals o () E?Bb'de grade
Super-alloy / Titanium alloy () Order No.
Hardened steel W58 03120.0423

7.64 A Availability: for delivery see current price and stock list



Insert W59
TOHT

Application range: Insert geometry:

e Multi-tooth milling cutter

Peripheral and surface ground triangular insert for roughing

|

and facing operations: 10°
. . f Vad

2-sided contact produces a very high changeover accuracy R /\

when changing the insert. g molded chip groove

@ ‘\/;p_

d1

——
s
]
Carbide grades
Article Order No. uncoated CVD coated PVD coated
ISO Description _ _ ‘ ‘
) ) P25M K10 BK60 BK61 BK64 BK79 BK84
gutting edge design E E E E E E E |d| s | 1| f|R
enter carbide code y— 03 21 60 61 64 79 84
TOHT 110304 EN-05 W59 18050.04.. A A A A A A A 0.250(0.125{0.409 | 0.205 | 0.016
TOHT 160405 EN-05 W59 32050.05.. A 0375 0.187 0.622 {0.310{0.020
TOHT 160408 EN-05 W59 32050.08.. A A A A A A A ' ' 0.602 [ 0.301 | 0.031
Carbon steel / Alloy steel D [ () [ [ [ [ Order example:
Stainless steel VI (D O Article
Cast iron / Ductile iron o . ® TOHT. 110304 EN-05
Carbide grade
Non-ferrous metals o P25M
Super-alloy / Titanium alloy o ()] Order No.
Hardened steel (D W59 18050.0403

A Availability: for delivery see current price and stock list 65



Insert W60

DOHT
L.H. cutting form “L"

Application range: Insert geometry:

¢ External and internal copy turning
chipbreaker with
6°, 12° or 20° top rake

Because of the positive cutting edge geometry, cutting
is very efficient. Particularly suitable for long overhang v

and for thin-walled materials. The large selection of /'/\

ground chipbreakers and carbides will suit almost any ground chipbreaker
materials.

Carbide grades
Article Order No. uncoated CVD coated
ISO Description E y E y E g
Cutting edge design P25M K10 BK60
Ezhoned ¥ E F E di|s |1 |y | f]|R
F = sharp enter carbide code y— 03 21 60
DOHT 070202..L-G06 W60 18060.02.. A 0.233(0.008
0.250{0.094{0.291| 6°
DOHT 070204..L-G06 W60 18060.04.. A 0.225(0.016
DOHT 070202..L-G12 W60 18120.02.. A A A 0.233(0.008
0.250{0.094(0.291| 12°
DOHT 070204..L-G12 W60 18120.04.. A A A 0.225(0.016
DOHT 070202..L-G20 W60 18200.02.. A 0.250{0.094{0.291| 20° |0.233]0.008
DOHT 117302..L.-G12 W60 32120.02.. A A A 0.353(0.008
DOHT 117304..L-G12 W60 32120.04.. A A A 0.375(0.157{0.441| 12° |0.346|0.016
DOHT 117308..L.-G12 W60 32120.08.. A 0.331{0.031
Carbon steel / Alloy steel [ [ [)) o Order example:
Stainless steel M O O Article
Cast iron / Ductile iron o DOHT 070202 EL-G06
Carbide grade
Non-ferrous metals () PI5M
Super-alloy / Titanium alloy o Order No.
Hardened steel W60 18060.0203

7.66 A Availability: for delivery see current price and stock list



Insert W60

DOHT
R.H. cutting form “R"

Application range: Insert geometry:

e External and internal copy turning

chipbreaker with
6°, 12° or 20° top rake

Because of the positive cutting edge geometry, cutting
is very efficient. Particularly suitable for long overhang [

and for thin-walled materials. The large selection of /'/\
ground chipbreakers and carbides will suit almost any g0 / ground chipbreaker
materials. T
_i'i'
o
s
]
Carbide grades
Article Order No. uncoated CVD coated
ISO Description g
Cutting edge design P25M K10 BK6O
Eshoned ¥ E F E di| s |1 |y | f|R
F = sharp enter carbide code y— 03 21 60
DOHT 070202..R-G06| W60 18360.02.. A A 0.233|0.008
0.250(0.094(0.291| 6°
DOHT 070204..R-G06 W60 18360.04.. A 0.225(0.016
DOHT 070202..R-G12 W60 18420.02.. A A A 0.233|0.008
0.250{0.094|0.291| 12°
DOHT 070204..R-G12 W60 18420.04.. A A A 0.225|0.016
DOHT 070202..R-G20 W60 18500.02.. A 0.233{0.008
0.250{0.094|0.291| 20°
DOHT 070204..R-G20| W60 18500.04.. A 0.225|0.016
DOHT 117308..R-G06 | W60 32360.08.. A 0.375|0.157(0.441| 6° |0.331{0.031
DOHT 117302..R-G12 W60 32420.02.. A A A 0.353|0.008
DOHT 117304..R-G12 W60 32420.04.. A A A 0.375(0.157|0.441| 12° |0.346(0.016
DOHT 117308..R-G12 W60 32420.08.. A 0.331{0.031
Carbon steel / Alloy steel [ ) [ () ® Order example:
Stainless steel I O O Article
Cast iron / Ductile iron . DOH.T 070202 ER-G06
Carbide grade
Non-ferrous metals . P25M
Super-alloy / Titanium alloy o Order No.
Hardened steel W60 18360.0203

A Availability: for delivery see current price and stock list 67



Insert W60

DOHW
Neutral cutting form “N“

Application range: Insert geometry:

¢ External and internal copy turning

Because of the positive cutting edge geometry, cutting
is very efficient. Particularly suitable for long overhang
and for thin-walled materials. The large selection of R /
ground chipbreakers and carbides will suit almost any

materials. 8 T

neutral chip surface

d1
.
Carbide grades
Article Order No. uncoated
ISO Description ,
Cutting edge design K10
Ehoted Oy E a1 | s | 1| f|R
enter carbide code y— 21
DOHW 070202 EN W60 18600.02.. A 0.205 | 0.008
0.250 | 0.094 | 0.291
DOHW 070204 EN W60 18600.04.. A 0.226 | 0.016
DOHW 117302 EN W60 32600.02.. A 0.353 | 0.008
0.375|0.157 | 0.441
DOHW 117304 EN W60 32600.04.. A 0.345 | 0.016
Carbon steel / Alloy steel D [')) Order example:
Stainless steel 1 Article
Cast iron / Ductile iron () DOHW 070202 EN
Carbide grade
Non-ferrous metals () K10
Super-alloy / Titanium alloy () Order No.
Hardened steel H | W60 18600.0221

7.68 A Availability: for delivery see current price and stock list



& KOMET

Insert W60

DOGW
with PCD or CBN cutting edges

Application range: Insert geometry:

PCD: Internal and external machining, fine turning of
non-ferrous metals, plastics, composites, rubber, graphites,
etc.

High cutting speeds, good dimensional accuracy, above-
average surface finish and extremely good tool life are all
features of these PCD tipped inserts.

cutting edge with:
PCD - sharp
CBN - honed

CBN: Internal and external machining, fine turning.
Inserts with cutting edges have the following advantages:
e high cutting speeds

e high dimensional consistency

e extremely long tool life

e high quality surface finish

CBN 57: Preferably for cast materials and alloys on a
nickel cobalt base.

CBN 40: For machining hardened steels (harder than

52 HRQ)
Cutting material
Article Order No. PCD tipped CBN tipped
ISO Description l l
Cutting e desi PKD55 CBN57 CBN40
ti
Feshap oy F T T di s | f R
7= chamfered enter carbide code y—]| 55 57 40 min.
DOGW 070202 ..N W60 18990.02.. A A A 0.233 | 0.008
0.250 | 0.094 | 0.118
DOGW 070204 ..N W60 18990.04.. A A A 0.226 | 0.016
DOGW 117302 ..N W60 32990.02.. A A A 0.353 | 0.008
0.375]0.157 | 0.118
DOGW 117304 ..N W60 32990.04.. A A A 0.345|0.016
Carbon steel / Alloy steel D Order example:
Stainless steel VI Article
Cast iron / Ductile iron . DOG_W 07020_2 FN
Cutting material
Non-ferrous metals [ )
-rrou . . PKD55
Super-alloy / Titanium alloy D, D, Order No.
Hardened steel _ =52HRC | W60 18990.0255
A Availability: for delivery see current price and stock list 69




Insert W78
VOHT

Application range: Insert geometry:
¢ External and internal profile turning

The molded chipbreaker allows universal application.

The positive Insert geometry and peripheral ground R
clearance fa_ces prod_qce low cutting forces with high . molded chipbreaker
changeover indexablility. . 8°
d1
\.]\/ s
35°
Carbide grades
Article Order No. uncoated CcvD
ISO Description coated
P35 BK66 d1 s 1 f R
enter carbide code y— 14 66
VOHT 110302-07 W78 18070.02.. A A 0.379 | 0.008
0.250 | 0.125 | 0.433
VOHT 110304-07 W78 18070.04.. A A 0.362 | 0.016
VOHT 160404-07 W78 32070.04.. A A 0.560 | 0.016
0.375 | 0.187 | 0.630
VOHT 160408-07 W78 32070.08.. A A 0.526 | 0.031
Carbon steel / Alloy steel D [ [ Order example:
Stainless steel VI O D Article
Cast iron / Ductile iron VOHT 110302-07
Carbide grade
Non-ferrous metals P35
Super-alloy / Titanium alloy Order No.
Hardened steel W78 18070.0214

7.70 A Availability: for delivery see current price and stock list



Insert W78 & KOMET

VoGW
with PCD or CBN cutting edges

Application range: Insert geometry:

PCD: Internal and external machining, fine turning of
non-ferrous metals, plastics, composites, rubber, graphites,

cutting edge with:
etc.
. . . X PCD - sharp
High cutting speeds, good dimensional accuracy, above- CBN - honed
average surface finish and extremely good tool life are all —
features of these PCD tipped inserts. ge T
CBN: Internal and external machining, fine turning.
Inserts with cutting edges have the following advantages: .
e high cutting speeds L1
* high dimensional consistency Y
e extremely long tool life
e high quality surface finish
CBN 57: Preferably for cast materials and alloys on a —
nickel cobalt base. 3
e
35°
Cutting material
Article Order No. PCD tipped CBN tipped
ISO Description ’ ’
. , PKD55 CBN57
E“f;:g,f;’ge design F T di | s I f
T=land enter carbide code y— 55 57
VOGW 110304 .N | W78 18990.04.. A A 0.250 | 0.094 | 0.098 | 0.362
VOGW 160408 .N | W78 32990.08.. A A 0375 | 0.157 | 0.138 | 0.526
Carbon steel / Alloy steel D Order example:
Stainless steel IV Article
Cast iron / Ductile iron o VOG,W 11030‘_‘ FN
Non-ferrous metals o Cutting material
- — PKD55
Super-alloy / Titanium alloy ), Order No.
Hardened steel W78 18990.0455

A Availability: for delivery see current price and stock list 71



Insert W79
DOHT

Insert geometry:

Application range:

¢ External and internal profile turning

The molded chipbreaker allows universal application.

The positive Insert geometry and peripheral ground
clearance faces produce low cutting forces with high R /
indexablility.

molded chipbreaker

8°.(

d1

Carbide grades
Article Order No. uncoated CcvD
1SO Description coated
VLAV gV 4V - gV 4
P25M K10 BK60 BK61 BK64 d1 s | f R
enter carbide code y—| 03 21 60 61 64
DOHT 070202-06 W79 18060.02.. A A A A 0.233 | 0.008
DOHT 070204-06 W79 18060.04.. A A A A A 0.250 | 0.094 | 0.291 | 0.226 | 0.016
DOHT 070208-06 W79 18060.08.. A A 0.211 ] 0.031
DOHT 117302-06 W79 32060.02.. A A A 0.353 | 0.008
DOHT 117304-06 W79 32060.04.. A A A A A 0.375 | 0.157 | 0.441 | 0.345 | 0.016
DOHT 117308-06 W79 32060.08.. A A A A 0.331 | 0.031
Carbon steel / Alloy steel D [ [')) [ [ Ordtlar example:
Stainless steel VI Article
Cast iron / Ductile iron - () = () . DOHT 070202-06
Carbide grade
Non-ferrous metals o P25M
Super-alloy / Titanium alloy () Order No.
Hardened steel bk W79 18060.0203

7.72

A Availability: for delivery see current price and stock list



Insert W79
DOHT

Application range: Insert geometry:

¢ External and internal profile turning

The molded chipbreaker allows universal application.

.- . 14°
The positive Insert geometry and peripheral ground e
clearance faces produce low cutting forces with high R / /\ positive molded
indexablility. 4 " { chipbreaker
d1 I
o
:
]
Important note!
The cutting edge on Cermet inserts is honed.
Cermet
Article Order No. uncoated
ISO Description
CK32 CK37 d1 s | f R
enter carbide code y—| 32 37
DOHT 070204-04 W79 18040.04.. A A 0.250 | 0.094 | 0.291 | 0.226 | 0.016
DOHT 117307-04 W79 32040.04.. A A 0.375 | 0.157 | 0.441 | 0.345 | 0.016
Carbon steel / Alloy steel D . [ Order example:
Stainless steel M O C Article
Cast iron / Ductile iron © © 3(35%970204'04
Non-ferrous metals O O K32
Super-alloy / Titanium alloy Order No.
Hardened steel W79 18040.0432

A Availability: for delivery see current price and stock list 73



Insert W83

W83..01
SOEX

Application range: Insert geometry:

¢ Solid drilling

¢ Special tools

e TwinKom® Double Insert Tools
¢ Kometric® mounted seatings

Optimum solution for all roughing operations in which R )
changeover accuracy of peripheral ground insert is not molded chipbreaker
essential. Suitable for medium and strong steels and
cast iron according to quality. di=l
All-round geometry:
Wear-resistant insert for universal use for internal and S
external cutting.
S
[
Carbide grades
Article Order No. CVD PVD
ISO Description coated coated
e e ‘Q\ e e ‘Q‘\
BK61 BK6115 | BK6420* BK74 BK79 BK8425* | d1 | s 1 | R
enter carbide code y— 61 6115 6420 74 79 8425
W83 13000.01.. A A A A
SOEX 050204-01 0.219{0.094 | 0.219 | 0.016
W83 13010.04.. A A
W83 18000.09.. A A A A
SOEX 060306-01 0.250{0.125 | 0.250 | 0.024
W83 18010.06.. A A
W83 23000.01.. A A A A
SOEX 077308-01 0.313]0.141 {0.313 | 0.031
W83 23010.08.. A A
W83 32000.15.. A A A A
SOEX 090408-01 0.375(0.172 [ 0.375 | 0.031
W83 32010.08.. A A
W83 44000.18.. A A A A
SOEX 120508-01 0.500 [ 0.203 | 0.500 | 0.031
W83 44010.08.. A A
Carbon steel / Alloy steel D [)) ) [)) o o Order example:
Stainless steel M O O O O é\(r)tllEgl(EOSOZM o
Cast iron / Ductile iron o () (') () Carbide grade
Non-ferrous metals
BK6420
Super-alloy / Titanium alloy () [ )) Order No.
Hardened steel @ (D (D)<sate W83 13010.046420

* Coating BK6420 replaces BK69; coating BK8425 replaces BK84

Note:
Insert W83..01 in BK6115 and BK6420 is NOT suitable for use as an internal cutting edge for solid drilling.

7.74 A Availability: for delivery see current price and stock list



Insert W83

Ws83..13
SOEX

Application range: Insert geometry:

¢ Solid drilling

e Special tools

e TwinKkom® Double Insert Tools
e Kometric® mounted seatings

Optimum solution for steel with low carbon content R \ded chiobreak
and for stainless steels. Suitable for medium to high moTced chiporeaxer
cutting speeds for internal and external cutting edge.
d1=l
s
[
Carbide grades
Article Order No. CVD PVD
1SO Description coated coated
BK6420* BK74 BK79 BK8425* d1 s | R
enter carbide code y—| 6420 74 79 8425
W83 13000.02.. A A
SOEX 050204-13 0.219{0.094|0.219|0.016
W83 13130.04.. A A
W83 18000.10.. A A
SOEX 060306-13 0.250{0.125]0.250 | 0.024
W83 18130.06.. A A
W83 23000.02.. A A
SOEX 07T308-13 0.313(0.141]0.313]0.031
W83 23130.08.. A A
W83 32000.17.. A A
SOEX 090408-13 0.375(0.172|0.375|0.031
W83 32130.08.. A A
W83 44000.19.. A A
SOEX 120508-13 0.500 | 0.203 | 0.500 | 0.031
W83 44130.08.. A A
Carbon steel / Alloy steel D ® [')) [ ® Order example:
Stainless steel V] ¢ O ) ?(r)tllic)16050204 -
Cast |ror]1( / Ductile |ro|n B [ )) o Carbide grade
Non-ferrous metals BK6420
Super-alloy / Titanium alloy @ () Order No.
Hardened steel W83 13130.046420

* Coating BK6420 replaces BK69; coating BK8425 replaces BK84

Note:
Insert W83..13 in BK6420 is NOT suitable for use as an internal cutting edge for solid drilling.

EP 0 792 201 and other patents and patent applications.
A Availability: for delivery see current price and stock list 75




Insert W83

Ww8s3..21
SOEX

Application range: Insert geometry:

¢ Solid drilling

¢ Special tools

e TwinKom® Double Insert Tools
¢ Kometric® mounted seatings

R
For cutting stainless and general steels and aluminium 3 molded chipbreaker
materials. As center cutting insert in BK2730 only 8
conditionally applicable for drilling. i
Carbide grades
Article Order No. PVD
ISO Description coated
BK2730 BK7710 d1 s | R
enter carbide code y— 2730 7710
SOEX 050204-21 W83 13210.04.. A A 0.219]0.0940.219|0.016
SOEX 060306-21 W83 18210.06.. A A 0.250(0.125(0.250 | 0.024
SOEX 077308-21 W83 23210.08.. A A 0.313(0.141{0.313|0.031
SOEX 090408-21 W83 32210.08.. A A 0.375(0.172 ] 0.375{0.031
SOEX 120508-21 W83 44210.08.. A A 0.500 | 0.203 | 0.500 | 0.031
Carbon steel / Alloy steel [ [ Order example:
Stainless steel M O Article
Cast iron / Ductile iron © SOEX 050204-21
Non-ferrous metals () Carbide grade
BK2730
Super-alloy / Titanium alloy Order No.
Hardened steel W83 13210.042730

Note:
Insert W83..21 is NOT suitable for use as an internal cutting edge for solid drilling.

7.76 A Availability: for delivery see current price and stock list



Insert W83 & KOMET

W83..21 / W83..33 - for drilling with minimum burring
SOEX

Application range: Insert geometry:

e Solid drilling
e Special tools

For cutting steel and cast iron materials. Minimum
burring at bore entrance and exit.

molded chipbreaker

d1=l
e Drive shaft machining
o Safg removal pf disc prodycgd s
during operation when drill is
withdrawn -
e Connecting rod
machining C70
with minimized burring =
Carbide grades Important Note
Article Order No. PVD Because of design there
ISO Description coated is a nominal diameter
= reduction for standard
@ @ KUB Quatron®
BK79 BK8425* d1 s | R Tool-@ Reduction
enter carbide code y— 79 8425
SOEX 050204-BM2 | W83 13000.04.. A 0.551-0.632[ 0.002
0.219(0.094 | 0.219 | 0.016
SOEX 050204-32 W83 13320.04.. A 0.633-0.691|  0.003
SOEX 060306-BM2 | W83 18000.18.. A
0.250 0.125 | 0.250 | 0.024 | [0.692 - 0.847]  0.004
SOEX 060306-32 W83 18320.06.. A
0.848 - 1.064
SOEX 07T308-33 W83 23330.08.. A A 0.313[0.141{0.313{0.031 0.004
1.735 - 2.048
SOEX 090408-BM2 | W83 32000.21.. A 1.065 - 1.301
0.375[0.172 [ 0.375 | 0.031 0.004
SOEX 090408-32 W83 32320.08.. A 2.049 - 2.559
SOEX 120508-BM2 | W83 44000.23.. A
0.500 | 0.203 | 0.500 | 0.031 | [1.302-1.734  0.005
SOEX 120508-32 W83 44320.08.. A
| /Al | Order example: .
Carbon stee /. oy stee D ‘\ ‘\ Ore p * Coating BK8425
Stainless steel VI O @, rucle i
Cast iron / Ductile iron () SOEX 050204-32 P
‘ | Carbide grade
Non-ferrous metals BK6420
Super-alloy / Titanium alloy ()] Order No.
Hardened steel W83 13320.046420
Burring example 1 Burring example 2 Burring example 3
Material: Unalloyed steel Material: Unalloyed steel Material: Unalloyed steel
Tool: KUB Quatron® Tool: Tool:
with burr minimizing insert Insert drill: Competitor 1 Insert drill: Competitor 2
2000 [mm) 2.000 [mm] 2.000 [mm]

1.000 1.000p 1.000§

0.000 0.000) 0.000f

0,506

0,102 height of burring
1.000) . - 1.000 1.000p=
height of burring
2.000& 2.000 2.000&
height of burring - ol
\ A PR \ A R . . ) \ A PR P
0 2.000 4.000 6.000 0 2.000 4.000 6.000 0 2.000 4.000 6.000

A Availability: for delivery see current price and stock list 77



Insert W83

SPGT - for high shear non-ferrous metal boring

Application range: Insert geometry:

BK77-coating
For cutting aluminium materials and plastics at medium
cutting speeds. Tough grades and high resistance to build-

up on cutting edges. | 15°
R l‘—-] precision ground
110 chip guide step
‘(
o
Carbide grades
Avrticle Order No. uncoated diamond coated PVD coated

ISO Description 6 ° ?

Cutting edge design K10 BKS0 BK77

F=sharp v F F F d1 s | R

enter carbide code y—| 21 50 77
SPGT 060202 FL-P15 W83 18000.01.. A 0.250 | 0.094 | 0.178 | 0.008
SPGT 097304 FL-P15 W83 32000.03.. A A A 0 6 0.261 | 0.016
SPGT 09T308 FL-P15 | W83 32000.05.. A 3751 015 0.247 | 0.031
SPGT 120404 FL-P15 W83 44000.14.. A A 0.330 | 0.016
SPGT 120408 FL-P15 W83 44000.15.. A A 0300 | 0187 0.316 | 0.031
Carbon steel / Alloy steel D Order example:
Stainless steel M Article
Cast iron / Ductile iron SPGT 060202 FL-PT5
Non-ferrous metals o o [ ] g;rstgde grade
Super-alloy / Titanium alloy ® Order No.
Hardened steel W83 18000.0150

7.78 A Availability: for delivery see current price and stock list



Insert W83 & KOMET

SPGW - for high shear non-ferrous metal boring

Application range: Insert geometry:

with K10 coating

For cutting aluminum materials and plastics at medium
cutting speeds. Tough grades and high resistance to
build-up on cutting edges.

polished chip surface

——
s
]
Carbide grades
Article Order No. uncoated
ISO Description
\"/
Cutting edge desi K10
utting edge aesign
F= shgrp ¢ % F d1 s | R
enter carbide code y— 21
SPGW 060202 FN W83 18000.15.. A 0.008
0.250 | 0.094 | 0.250
SPGW 060204 FN W83 18000.16.. A 0.016
SPGW 097304 FN W83 32000.18.. A 0.016
0.375 | 0.156 | 0.375
SPGW 097308 FN W83 32000.19.. A 0.031
SPGW 120408 FN W83 44000.21.. A 0.500 | 0.187 | 0.500 | 0.031
Carbon steel / Alloy steel D [')) Order example:
Stainless steel V1 éFr’tGICVI\(I? 060202 FN
Cast iron / Ductile iron . Carbide grade
Non-ferrous metals o K10
Super-alloy / Titanium alloy O Order No.
Hardened steel W83 18000.1521
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Insert W83

SPGW - for high shear non-ferrous metal boring
with PCD cutting edges

Application range: Insert geometry:

PCD55

Polycrystalline diamond cutting material for cutting
aluminum materials, abrasive materials, plastics and
compound materials at high cutting speeds.

sharp cutting edge

[
R
PCD5520 l‘.]
Increased edge stability so can also be used, for 7
example, in aluminium with 12% Si content and with ]
/|

. d1
interrupted cut

Cutting material
Avrticle Order No. PCD tipped
ISO Description ’ °
_ , PKD55 PKD5520
gutig e desiy ] : a | s |1 | R
enter carbide code y— 55 5520
SPGW 060204 FN W83 18000.13.. A 0.250 | 0.094 | 0.118 | 0.016
SPGW 097304 FN W83 32000.13.. A 0.016
0.375 | 0.156 | 0.118
SPGW 097308 FN W83 32000.14.. A 0.031
SPGW 120404 FN W83 44000.16.. A 0.016
0.500 | 0.187 | 0.118
SPGW 120408 FN W83 44000.17.. A 0.031
Carbon steel / Alloy steel D Order example:
Stainless steel ] Article
Cast iron / Ductile iron SPGW 09T304, FN
Non-ferrous metals () () §|l(]|t)“5n59 material
Super-alloy / Titanium alloy Order No.
Hardened steel @ W83 32000.1355

7.80 A Availability: for delivery see current price and stock list



Insert W83 & KOMET
SCGW - for hard machining and cast iron machining
with CBN cutting edges “

Application range: Insert geometry:

CBN57

for cutting cast iron (GJL) and alloyed cast iron (ferrite

content <10%) and chilled cast iron and some heat

resistant alloys

vc = 1640 ... 2620 (4920) sfm R
f =0.004...0.020 ipr

a, = 0.004 ... 0.040 inch

chamfered cutting edge

CBN40
for cutting hardened steels = 52 HRC

Cutting material
Article Order No. CBN tipped
ISO Description
& &
Cutting edge design CBN40 CBN57
T =land v T T d1 S | R
enter carbide code y— 40 57
SCGW 060204 TN W83 18000.20.. A A 0.250 | 0.094 | 0.118 | 0.016
SCGW 097308 TN W83 32000.25.. A A 0.375 | 0.156 | 0.118 | 0.031
SCGW 120408 TN W83 44000.26.. A A 0.500 | 0.187 0.118 | 0.031
Carbon steel / Alloy steel D Order example:
Stainless steel M Article
Cast iron / Ductile iron [ ) SCGW 060204 N
Cutting material
Non-ferrous metals
e ~ —~ CBN40
Super-alloy / Titanium alloy (VJ v Order No.
Hardened steel () =52 HRC W83 18000.2040

A Availability: for delivery see current price and stock list 81



Insert W85

CPGT - for high shear non-ferrous metal boring
L.H. cutting form “L"

Application range: Insert geometry:

For cutting aluminum materials and plastics at medium
cutting speeds. Tough grades and high resistance to
build-up on cutting edges.

Y
] ed /\ .
R precision ground
\r\ 110 chipbreaker
Y

7 .
o e
/

B —
s
]
Carbide grades
Avrticle Order No. uncoated diamond coated PVD coated
ISO Description ° ° °
I K10 BK50 BK77
Fe g F F F d1 | s I v | R
enter carbide code y—| 21 50 77

CPGT 040102 FL-P18 W85 09000.01.. A A A 0.009
0.187 1 0.063 | 0.189 | 18°

CPGT 040104 FL-P18 W85 09000.03.. A A A 0.016

CPGT 047102 FL-P18 W85 09000.11.. A 0.009
0.187 1 0.078 | 0.189 | 18°

CPGT 047104 FL-P18 W85 09000.12.. A 0.016

CPGT 060202 FL-P18 W85 18000.06.. A A A 0.009
0.250 | 0.094 | 0.254 | 18°

CPGT 060204 FL-P18 W85 18000.08.. A A A 0.016

CPGT 080302 FL-P18 W85 23000.01.. A 0.009
0.31310.125|0.317 | 18°

CPGT 080304 FL-P18 W85 23000.02.. A 0.016

CPGT 097304 FL-P18 W85 32000.23.. A A A 0.016
0.375|0.156 | 0.380 | 18°

CPGT 097308 FL-P18 W85 32000.24.. A A A 0.031

CPGT 120404 FL-P18 W85 44000.29.. A A A 0.016
0.500 | 0.187 | 0.508 | 18°

CPGT 120408 FL-P18 W85 44000.30.. A A A 0.031

Carbon steel / Alloy steel D [')) Order example:
Stainless steel M Article
Cast iron / Ductile iron . CPGT 040102 FL-P18
Carbide grade
Non-ferrous metals () o () BK50
Super-alloy / Titanium alloy o ) Order No.
Hardened steel ‘H W85 09000.0150

7.82 A Availability: for delivery see current price and stock list



Insert W85

CPGT - for high shear non-ferrous metal boring
R.H. cutting form “R"

Application range: Insert geometry:

For cutting aluminum materials and plastics at medium
cutting speeds. Tough grades and high resistance to
build-up on cutting edges.

<2

| R 7 /\ -
‘/—l precision ground
chipbreaker

\

Carbide grades
Article Order No. uncoated
ISO Description a\
Cutting edge desi K10
utting edge aesign
F= shgrp o F d1 s | v R
enter carbide code y— 21
CPGT 040102 FR-P18 | W85 09000.09.. A 0.009
0.187 | 0.063 | 0.189 | 18°
CPGT 040104 FR-P18 W85 09000.10.. A 0.016
CPGT 04T102 FR-P18 | W85 09000.13.. A 0.009
0.187 | 0.078 | 0.189 | 18°
CPGT 047104 FR-P18 W85 09000.14.. A 0.016
CPGT 060202 FR-P18 | W85 18000.27.. A 0.009
0.250 | 0.094 | 0.254 | 18°
CPGT 060204 FR-P18 | W85 18000.28.. A 0.016
CPGT 080302 FR-P18 | W85 23000.03.. A 0.009
0.3130.125 [ 0.317 | 18°
CPGT 080304 FR-P18 | W85 23000.04.. A 0.016
CPGT 097304 FR-P18 W85 32000.34.. A 0.016
0.375 | 0.156 | 0.380 | 18°
CPGT 097308 FR-P18 W85 32000.35.. A 0.031
CPGT 120404 FR-P18 W85 44000.38.. A 0.016
0.500 | 0.187 | 0.508 | 18°
CPGT 120408 FR-P18 | W85 44000.39.. A 0.031
Carbon steel / Alloy steel D [')) Order example:
Stainless steel M Article
Cast iron / Ductile iron . CPGT. 040102 FR-P18
Carbide grade
Non-ferrous metals () K10
Super-alloy / Titanium alloy @ Order No.
Hardened steel W85 09000.0921

A Availability: for delivery see current price and stock list 83



Insert W85

CPGW- for high shear non-ferrous metal boring
L.H. cutting form “L"

Application range: Insert geometry:

PCD55

Polycrystalline diamond cutting material for cutting
aluminum materials, abrasive materials, plastics and
compound materials at high cutting speeds.

sharp cutting edge

Cutting material
Avrticle Order No. PCD tipped
ISO Description ’
ot st de PKD55
tt
Fu= ;ﬂgr?) ge eﬂg;] F d1 S I R
enter carbide code y— 55
CPGW 04T102 FL W85 09000.15.. A 0.187 | 0.078 | 0.189 | 0.009
CPGW 060202 FL W85 18000.30.. A 0.009
0.250 | 0.094 | 0.254
CPGW 060204 FL W85 18000.21.. A 0.016
CPGW 080302 FL W85 23000.05.. A 0.009
0.313 | 0.125 | 0.317
CPGW 080304 FL W85 23000.06.. A 0.016
CPGW 097304 FL W85 32000.19.. A 0.016
0.375 | 0.156 | 0.380
CPGW 097308 FL W85 32000.20.. A 0.031
CPGW 120404 FL W85 44000.25.. A 0.016
0.500 | 0.187 | 0.508
CPGW 120408 FL W85 44000.26.. A 0.031
Carbon steel / Alloy steel D Order example:
Stainless steel M Article
Cast iron / Ductile iron EPthW 04T1tOZ_ T‘
utting materia
Non-fe:rrotljs metals () PKDSE
Super-alloy / Titanium alloy Order No.
Hardened steel H | W85 09000.1555

7.84 A Availability: for delivery see current price and stock list



Insert W85 & KOMET

CPGW- for high shear non-ferrous metal boring
R.H. cutting form “R"

Application range: Insert geometry:

PCD55

Polycrystalline diamond cutting material for cutting
aluminum materials, abrasive materials, plastics and
compound materials at high cutting speeds.

sharp cutting edge
s
]
Cutting material
Article Order No. PCD tipped
ISO Description ‘
Cutting e desi PKD55
t
Cuthgsdg desin : @ [ s | 1| R
enter carbide code y— 55
CPGW 047102 FR W85 09000.16.. A 0.187 | 0.078 | 0.189 | 0.009
CPGW 060202 FR W85 18000.31.. A 0.009
0.250 | 0.094 | 0.254
CPGW 060204 FR W85 18000.29.. A 0.016
CPGW 080302 FR W85 23000.07.. A 0.009
0313 | 0.125 | 0317
CPGW 080304 FR W85 23000.08.. A 0.016
CPGW 097304 FR W85 32000.36.. A 0.016
0.375 | 0.156 | 0.380
CPGW 097308 FR W85 32000.37.. A 0.031
CPGW 120404 FR W85 44000.40.. A 0.016
0.500 | 0.187 | 0.508
CPGW 120408 FR W85 44000.41.. A 0.031
Carbon steel / Alloy steel D Order example:
Stainless steel M Avrticle
Cast iron / Ductile iron B gPthW 04T1tOZ_ FIL
utting materia
Non-ferrous metals o PKD55
Super-alloy / Titanium alloy Order No.
Hardened steel W85 09000.1555

A Availability: for delivery see current price and stock list 85



Insert W85

CPGW - for high shear non-ferrous metal boring

Application range: Insert geometry:

PCD55

Polycrystalline diamond cutting material for cutting
aluminum materials, abrasive materials, plastics and
compound materials at high cutting speeds.

sharp cutting edge

PCD5520

Increased edge stability so can also be used, for
example, in aluminium with 12% Si content and with
interrupted cut

Cutting material
Avrticle Order No. PCD tipped

ISO Description ‘ ‘

Cutting edge design PKDS5 PKD5520

F = sharp v F F d1 s | R

enter carbide code y— 55 5520
CPGW 047102 FN W85 09000.07.. A 0.187 | 0.078 | 0.079 | 0.009
CPGW 060201 FN W85 18000.23.. A 0.004
CPGW 060202 FN W85 18000.24.. A 0.250 | 0.094 | 0.118 | 0.009
CPGW 060204 FN W85 18000.16.. A 0.016
CPGW 097302 FN W85 32000.30.. A 0.009
CPGW 097304 FN W85 32000.21.. A A 0.375 | 0.156 | 0.118 | 0.016
CPGW 097308 FN W85 32000.22.. A A 0.031
CPGW 120404 FN W85 44000.27.. A A 0.016
0.500 | 0.187 | 0.118
CPGW 120408 FN W85 44000.28.. A A 0.031
Carbon steel / Alloy steel D Order example:
Stainless steel M Article
Cast iron / Ductile iron CPGW 0411 02_ FN
Non-ferrous metals o ® :’:llégijnSQZ{)n e
Super-alloy / Titanium alloy Order No.
Hardened steel H | W85 09000.075520

7.86 A Availability: for delivery see current price and stock list



Insert W85 & KOMET

CPGW - for high shear non-ferrous metal boring

Application range: Insert geometry:
For cutting aluminium materials and plastics at up to

medium cutting speeds. Tough grades and high resis-
tance to build-up on cutting edges.

polished chip surface

]
Carbide grades
Article Order No. uncoated
ISO Description
<&
Cutting edge desi K10
utting edge aesign
F= shgrp ¢ g' F d1 s I R
enter carbide code y— 21
CPGW 060202 FN W85 18000.17.. A 0.009
0.250 | 0.094 | 0.254
CPGW 060204 FN W85 18000.18.. A 0.016
CPGW 097304 FN W85 32000.26.. A 0.016
0.375 0.156 0.380
CPGW 09T308 FN W85 32000.27.. A 0.031
CPGW 120404 FN W85 44000.32.. A 0.016
0.500 | 0.187 | 0.508
CPGW 120408 FN W85 44000.33.. A 0.031
Carbon steel / Alloy steel D ()} Order example:
Stainless steel M Article
Cast iron / Ductile iron o CPGW 060202 FN
Carbide grade
Non-ferrous metals o K10
Super-alloy / Titanium alloy @ Order No.
Hardened steel W85 18000.1721

A Availability: for delivery see current price and stock list 87



Insert W85

CCGW - for hard machining and cast iron machining

Application range: Insert geometry:

CBN57

for cutting cast iron (GJL) and alloyed cast iron (ferrite
content <10%) and chilled cast iron and some heat
resistant alloys

vc = 1640 ... 2620 (4920) sfm

f =0.004...0.020 ipr

a, = 0.004 ... 0.040 inch

chamfered cutting edge

CBN40
for cutting hardened steels >48 HRC

vc =330...520 ft/min

f =0.004 ..0.012 ipr
a, =0.004 ...0.020 inch

Cutting material
Avrticle Order No. CBN tipped
ISO Description
& o’
Cutting edge design CBN40 CBN57
T=land v T T d1 s | R
enter carbide code y— 40 57
CCGW 04T102 TN W85 09000.08.. A A 0.187 | 0.078 | 0.079 | 0.009
CCGW 060204 TN W85 18000.26.. A A 0.250 | 0.094 | 0.118 | 0.016
CCGW 09T304 TN W85 32000.31.. A A 0.016
CCGW 09T308 TN W85 32000.32.. A A 0.375 | 0.156 | 0.118 | 0.031
CCGW 09T312 TN W85 32000.33.. A 0.047
CCGW 120404 TN W85 44000.35.. A 0.016
0.500 | 0.187 | 0.118
CCGW 120408 TN W85 44000.36.. A A 0.031
Carbon steel / Alloy steel D Order example:
Stainless steel M Article
Cast iron / Ductile iron ’ CCG_W 04T1 02, N
Cutting material
Non-ferrous metals
CBN40
Super-alloy / Titanium alloy [ )) () Order No.
Hardened steel ()=52 HRC W85 09000.0840

7.88 A Availability: for delivery see current price and stock list



& KOMET

Insert W89

VCMT / VBMT
Insert geometry:
.-F3
¢ T7
s
—
s
]
Carbide grades Cermet
Article Order No. CVD
ISO Description coated
BK75 BK76 K39
— 75 76 39
enter carbide code Ve A Ve f ap d1 s ] a R
ft/min ft/min ft/min mm mm
VCMT 160404-F3 | W89 32000.05.. S S 8 2 2 S | 0.005-0010 | 0.039-0.197 0.016
o ~ N [ex) o o
2 iy oy iy 2 2 0.375(0.187{0.650| 7
VCMT 160408-F3 W89 32000.06.. a Q N a S = 0.005-0.012 {0.039-0.197 0.031
VBMT 160404 W89 32000.07.. 2 S S & 0.005-0.014 | 0.039-0.197 0.016
it @ iy it 0.375[0.187{0.654| 5°
VBMT 160408 W89 32000.08.. 2 Q a I 0.006-0.016 | 0.039-0.197 0.031
Carbon steel / Alloy steel [ @ ® [ Order example:
Stainless steel VI O ) Article
Cast iro:/ Ductile iroln B o \C/;::\SL ; (;?:g:Fa
Non-ferrous metals BK75
Super-alloy / Titanium alloy Order No.
Hardened steel W89 32000.0575

A Availability: for delivery see current price and stock list

89




ISO Inserts
Examples of C85 ISO inserts

Geometry -01

Rough machining
ap = 0.020 - 0.168 inch
f=0.004 -0.014 inch

Geometry -05

Roughing/ semi-finishing
for machining cast iron
ap = 0.020 - 0.168 inch
f=10.004 - 0.010 inch

Geometry -12

Semi-finishing
ap = 0.015-0.279 inch
f=0.002 - 0.020 inch

Geometry -14

Finish machining

for Cermet

ap = 0.002 - 0.098 inch
f=0.002 - 0.010 inch

Geometry -14

Finish machining

for coated carbide

ap = 0.006 — 0.046 inch
f=10.001 - 0.004 inch

Geometry -15

Semi-finishing
ap =0.010-0.127 inch
f=0.001-0.011 inch

Figures given depend on insert size and corner radius
(see pages 9.91 - 9.94)

7.90 A Availability: for delivery see current price and stock list



ISO Inserts C83
SCMT / SCGT

Insert geometry:

T
s
]
Carbide grades Cermet
Article Order No. uncoated CVD
1SO Description coated
K10 BK7525 BK7610 CK3215
R = Roughing — 23 7525 7610 3215
: : Eﬁ]ﬂ;m’aﬁhmg enter carbide code VC_ VC_ Vc_ vc. f ap d1 s | R
v ft/min ft/min ft/min ft/min
R | SCMT 09T304-01 (€83 32010.04.. E § § .004-.007(.020-.118 0.016
S| S | i 0.375(0.156/0.375
R | SCMT 09T308-01 (83 32010.08.. I - Sl .009-.014(.039-.118 0.031
R/S| SCMT 09T304-05 | €83 32050.04.. 2| P 001009 1P .006-010 0.016
8|8 K 020118 K 020-118 | ) 5cl0 4l 375
R/S| SCMT 09T308-05 (83 32050.08.. BN & .009-.016(.039-.118 0.031
ol o o o | o | v | BK7525: | BK7525:
F | SCMT 09T304-14 (83 32140.04.. @ S o 3 I 2 | 002-009 | 002-059 0.016
22| 4 S| & | ® | wsus: | ck3zrs: |0375]0-156/0.375
F | SCMT 09T308-14 | €83 32140.08.. Ll R|2 21 R = | oor010! 0008 0.031
R [ SCMT 120404-01 (83 44010.04.. ° ° o .004-.007(.020-.163 0.016
(=] (2] [*2]
R | SCMT 120408-01 (€83 44010.08.. g 2 ﬁ .009-.014/{.039-.163{0.500{0.187(0.500{0.031
O m (=]
o~ (a2} —
R [ SCMT 120412-01 (83 44010.12.. .012-.018/.059-.197 0.047
R/S| SCMT 120404-05 (83 44050.04.. - o .004-.008(.020-.165 0.016
(=2} (=2}
R/S| SCMT 120408-05 (83 44050.08.. 2 2 .009-.016/.039-.165{0.500/0.187|0.500{0.031
()] [=)]
53} —
R/S| SCMT 120412-05 (€83 44050.12.. .013-.025(.059-.165 0.047
w | R
a o
S [SCGT 120408FN-12|  C83 44120.08.. s - .009-.022(.059-.295(0.500/0.187|0.500{0.031
Qg
o o o
R| 3| A
F | SCMT 120408-14 (€83 44140.08.. S N s .006-.018(.059-.197{0.500{0.187(0.500{0.031
Lla|2
Carbon steel / Alloy steel D [ © ® Order example:
Stainless steel VI O @) Article
Cast iron / Ductile iron (') () () [ ) SCMT 09T304-01
P als °® Carbide grade
Non-ferrous meta BK7525
Super-alloy / Titanium alloy Order No.
Hardened steel (83 32010.047525

A Availability: for delivery see current price and stock list

91




ISO Inserts C84
TCMT / TCGT

Insert geometry:

—
s
e
Carbide grades Cermet
Article Order No. CvD
ISO Description coated
BK7525 BK7610 CK3215
R = Roughing videcode ™ 7525 7610 3215
S = Semi-Finishing enter carbide code v, v, v £ a d1 s 1 R
F = Finishil C C C P
v e ft/min ft/min ft/min
o o o
By 2 Py
R/S| TCMT 090204-05 (€84 13050.04.. S S L .004-.009 |.020-.11810.219{0.094(0.378(0.016
& p i
P 8 e
R [ TCMT 110208-01 (€84 18010.08.. '; 2 2 .009-.014 |.039-.1430.250{0.094(0.433(0.031
& M i
R/S| TCMT 110204-05 (€84 18050.04.. § § .004-.009 |.020-.143 0.016
s s 0.250(0.094/0.433
R/S| TCMT 110208-05 (€84 18050.08.. A a .009-.016 |.039-.143 0.031
& I 0
F | TCGT 110202-14 (€84 18140.02.. 2 '; 2 .002-.010 |.002-.098 {0.250{0.094{0.433(0.009
A - =
P 8 e
F | TCMT 110202-14 (€84 18140.02.. Z 2 ﬁ .006-.022 |.006-.052 {0.250{0.094(0.433(0.009
& p S
I =] =] I IS n BK7525: BK7525:
F|TCMT110204-14| 841814004 | = | 2 | 2 e |5 | g |000s 0005216 55410 094)0.433(0.016
2 Q @0 1= Q 0| CK3215: | CK3215:
~N ™ - ™ ™ - .002-.010 | .002-.098
o o o
R 2 2
F | TCMT 110208-14 (€84 18140.08.. S S L .002-.009 |.022-.052|0.250{0.094{0.433(0.031
& M 2
S | TCMT 110202-15 (€84 18150.02.. '% § § .001-.003 |.010-.108 0.009
S | & | & 0.250/0.094
S | TCMT 110204-15 (€84 18150.04.. 2 P o .002-.006 |.020-.108 0.016
R | TCMT 16T304-01 (€84 32010.04.. E § § .004-.007 |.020-.214 0.016
& | & | & 0.375(0.156/0.650
R | TCMT 16T308-01 (€84 32010.08.. S M S .009-.014|.039-.214 0.031
R/S| TCMT 16T304-05 (€84 32050.04.. I & .004-.008 |.020-.214 0.016
| 2 0.375(0.156(0.650
R/S| TCMT 16T308-05 (€84 32050.08.. A 2 .009-.016 |.039-.214 0.031
F | TCMT 16T304-14 (€84 32140.04.. E § § .001-.004 |.035-.078 0.016
S | & | &b 0.375(0.156/0.650
F | TCMT 16T308-14 (€84 32140.08.. S M S .002-.009 |.022-.078 0.031
Carbon steel / Alloy steel 5 [ [')) [ Order example:
Stainless steel M O O ?3:/#090204 05
Cast II'OT; / Ductile |ro|n 0 . O Carbide grade
Non-ferrous metals BK7525
Super-alloy / Titanium alloy Order No.
Hardened steel (84 13050.047525

7.92 A Availability: for delivery see current price and stock list



ISO Inserts C85
CCMT / CCGT

Insert geometry:

Carbide grades Cermet
Article Order No. uncoated CVD
1SO Description coated
K10 BK7525 BK73 BK7610 CK3215
R = Roughing _ — 23 7525 73 | 7610 3215
’5: : éﬁi}:ﬁmsmng enter carbide code VC. VC. VC. VC. VC. f ap d1 s 1 R
v ft/min ft/min ft/min ft/min ft/min
88
R | CCMT 060204-01 (85 18010.04.. % g ; .004-.007/.020-.084(0.250|0.094/0.254|0.016
R/S| CCMT 060204-05 (85 18050.04.. § ; .004-.008/.020-.084(0.250|0.094/0.254|0.016
S | CCGT 060202-12 (85 18120.02.. 3 S .002-.005(.015-.140 0.009
a3 0.250(0.094(0.254
S | CCGT 060204-12 (€85 18120.04.. Q|3 .004-.007(.020-.125 0.016
(=3 o wn
F | CCGT 060202-14 (85 18140.02.. ; % z .002-.010/.002-.098(0.250{0.094(0.254{0.009
F | CCMT 060202-14 | €85 18140.02. N I .001-.002|.006-.030(0.250|0.094(0.254(0.009
s g ; S | S [ o [ BK5n | BKa:
R 3|3 N .001-004 | .011-.030
F | CCMT 060204-14 | €85 18140.04.. N I 2| 2| & | ces | ckas: [0-250/0.094/0.254/0.016
N |- | = ™ | = | — | .002-010 | .002-008
S | CCMT 060202-15 (85 18150.02.. 8|8 .001-.003(.010-.063 0.009
b | S 0.250(0.094(0.254
S | CCMT 060204-15 (85 18150.04.. o | ® .002-.006.020-.063 0.016
R [ CCMT 09T304-01 (85 32010.04.. E § § .004-.007/.020-.125 0.016
S| S| b 0.375{0.156|0.381
R | CCMT 09T308-01 (85 32010.08.. LR 2 .008-.014/.039-.125 0.031
R/S| CCMT 09T304-05 (85 32050.04.. § § .004-.008/.020-.125 0.016
S | b 0.375{0.156/0.381
R/S| CCMT 09T308-05 (85 32050.08.. Q2 .009-.016/.039-.125 0.031
S | CCGT 09T304-12 (85 32120.04.. 3 S .004-.010/.030-.140 0.016
“ | 3 0.375{0.156/0.381
S | CCGT 09T308-12 (€85 32120.08.. Q|3 .009-.020{.060-.209 0.031
ERIERIE S| S| & | BK55 | B
R3[| N .001-004 | .011-.046
F | CCMT 09T304-14 | €85 32140.04.. N I 2| 2| & | ces | s [0-375/0.156(0.381/0.016
N m | = ™ | = | = | 002010 | .002-098
SERSEE:
F | CCMT 09T308-14 (85 32140.08.. ; S | & |.002-.010|.002-.098|0.375[0.156/0.381]0.031
S | CCMT 09T304-15 (85 32150.04.. E é .002-.006(.020-.095(0.375{0.156{0.381(0.016
188 E E
S | CCMT 09T308-15 (85 32150.08.. % g ; E § .005-.011(.039-.095(0.375{0.156|0.381{0.031
R | CCMT 120404-01 | €85 44010.04.. 28| 8 .004-.007|.020-.168 0.016
P I Y 0.500{0.187(0.508
R | CCMT 120408-01 (85 44010.08.. Ll M| 2 .009-.014/.039-.168 0.031
R/S| CCMT 120404-05 (85 44050.04.. o | o .004-.008/.020-.168 0.016
(2] [=2)
R/S| CCMT 120408-05 (85 44050.08.. ; ; .009-.016(.039-.143(0.500{0.187{0.508|0.031
R/S| CCMT 120412-05 (85 44050.12.. T .013-.024{.059-.168 0.047
S | CCGT 120404-12 (85 44120.04.. 3 S .004-.010/.030-.279 0.016
| & 0.500/0.187{0.508
S | CCGT 120408-12 (85 44120.08.. Q|3 .009-.020|.060-.279 0.031
S | CCMT 120404-15 (85 44150.04.. § § § .002-.006(.020-.127 0.016
S| S| 0.500/0.187{0.508
S | CCMT 120408-15 (85 44150.08.. L]l -] 2 .005-.011/.039-.127 0.031
Carbon steel / Alloy steel [ @ O (O @ Order example:
Stainless steel M O O O Article
Cast iron / Ductile iron D 0 ‘ 0 CCM_T 060204-01
P al Y Carbide grade
Non-ferrous metals BK7525
Super-alloy / Titanium alloy Order No.
Hardened steel €85 18010.047525

A Availability: for delivery see current price and stock list 93



ISO Inserts C86
DCMT / DCGT

Insert geometry:

|
s
Carbide grades Cermet
Article Order No. uncoated CvD
ISO Description coated
K10 BK7525 BK7610 CK3215
R = Roughing v 23 7525 7610 3215
S = S.e'.""!:'"'Sh'"g enter carbide code Ve Ve Ve Ve f ap d1 s ] R
§ = Finishing ft/min ft/min ft/min ft/min
S | &
R/S| DCMT 070204-05 (€86 18050.04.. 2 2 .001-.004(.011-.101(0.250{0.094{0.305/0.016
(<] (=]
m —
SERER:
F | DCGT 070202-14 (€86 18140.02.. 2 :, 2 .002-.010.002-.098(0.250{0.094{0.305(0.009
P AR
S| &8
F | DCMT 070202-14 (€86 18140.02.. '; 2 2 .001-.002(.006-.037(0.250{0.094{0.305|0.009
S|l A2
=] I =3 8 S 0 BK7525: | BK7525:
F | DCMT 070204-14| €86 18140.04.. ol A DS | D e O 03710.250(0.0940.305(0.016
(=] m ()] (2] m ~ . .
~N m — m m ~— .002-.010 | .002-.098
S | DCMT 070202-15 (€86 18150.02.. § § § .001-.003(.010-.076, 0.009
L . - 0.250{0.094/0.305
S | DCMT 070204-15 (€86 18150.04.. § r% § .002-.006/.020-.077 0.016
R/S| DCMT 11T304-05 (€86 32050.04.. § § .004-.008/.020-.151 0.016
! 0.375(0.156(0.458
R/S| DCMT 11T308-05 (€86 32050.08.. § § .009-.016(.039-.151 0.031
S | DCGT 117304-12 (€86 32120.04.. @ § .004-.010/.030-.252 0.016
&I by 0.375(0.156(0.458
S | DCGT 117308-12 (€86 32120.08.. S ) .009-.020/.060-.252 0.031
BK7525: | BK7525:
.001-.004 | .011-.055
F | DCMT 117304-14 (€86 32140.04.. slgls sl sy K3215: | CK3215: 0.016
R | BR| &R 8 | R | & [.002-010].002-.098
§ E § § E E 30K275(2)89 35275325 0.375(0.156(0.458
F | DCMT 117308-14 (€86 32140.08.. ‘cK3215: | k3215, 0.031
.002-.010 | .002-.098
S | DCMT 117304-15 (€86 32150.04.. g § § .002-.006(.020-.114 0.016
L . - 0.375{0.156(0.458
S | DCMT 117308-15 (€86 32150.08.. § ﬁ 5 .005-.011(.039-.114 0.031
Carbon steel / Alloy steel D ® © [ Order example:
Stainless steel M O O Article
Cast iron / Ductile iron o 0 . o E%Jjg;gg:_os
Non-ferrous metals ([ ] BK7610
Super-alloy / Titanium alloy Order No.
Hardened steel @ (86 18050.047610

7.94 A Availability: for delivery see current price and stock list



Insert H60 / H62 KUB Duon® & KOMET
XOHX - @ 0.681" - 0.835"
=

Inserts shown in bold print are kept in stock.
Intermediate dimensions can be supplied on request.

Carbide grades
Article Order No. PVD Article Order No. PVD
ISO Description coated ISO Description coated
= = =
202000 L=
enter carfide BK8440 | BK2715 | BK84 | BK8125 | BK2740 | BK8140 enter carbice BK7710
% 8440 2715 84 8125 2740 8140 \%2 7710
XOHX0802-17.3.... H60 17300. .. XOHX0802-17.3-62... | H62 17300. ..
XOHX0802-17.4.... H60 17400. .. XOHX0802-17.4-62... | H62 17400. ..
XOHX0802-17.5.... | H60 17500. .. 8440 2715 84 8125 2740 8140 |XOHX0802-17.5-62..., H62 17500. .. 7710
XOHX0802-17.6.... H60 17600. .. XOHX0802-17.6-62... | H62 17600. ..
XOHX0802-17.7.... H60 17700. .. XOHX0802-17.7-62...| H62 17700. ..
XOHX0802-17.8.... H60 17800. .. XOHX0802-17.8-62... | H62 17800. ..
XOHX0802-17.9.... H60 17900. .. XOHX0802-17.9-62... | H62 17900. ..
XOHX0802-18.0.... | H60 18000. .. 8440 2715 84 8125 2740 8140 |XOHX0802-18.0-62..., H62 18000. .. 7710
XOHX0802-18.1.... H60 18100. .. XOHX0802-18.1-62... | H62 18100. ..
XOHX0802-18.2.... H60 18200. .. XOHX0802-18.2-62...| H62 18200. ..
XOHX0802-18.3.... H60 18300. .. XOHX0802-18.3-62... | H62 18300. ..
XOHX0802-18.4.... H60 18400. .. XOHX0802-18.4-62... | H62 18400. ..
XOHX0802-18.5.... | H60 18500. .. 8440 2715 84 8125 2740 8140 |XOHX0802-18.5-62..., H62 18500. .. 7710
XOHX0802-18.6.... H60 18600. .. XOHX0802-18.6-62...| H62 18600. ..
XOHX0802-18.7.... H60 18700. .. XOHX0802-18.7-62... | H62 18700. ..
XOHX0802-18.8.... H60 18800. .. XOHX0802-18.8-62... | H62 18800. ..
XOHX0802-18.9.... H60 18900. .. XOHX0802-18.9-62... | H62 18900. ..
XOHX0802-19.0.... | H60 19000. .. 8440 2715 84 8125 2740 8140 |XOHX0802-19.0-62..., H62 19000. .. 7710
XOHX0802-19.1.... H60 19100. .. XOHX0802-19.1-62... | H62 19100. ..
XOHX0802-19.2.... H60 19200. .. XOHX0802-19.2-62... | H62 19200. ..
XOHX0802-19.3.... H60 19300. .. XOHX0802-19.3-62... | H62 19300. ..
XOHX0802-19.4.... H60 19400. .. XOHX0802-19.4-62... | H62 19400. ..
XOHX0802-19.5.... | H60 19500. .. 8440 2715 84 8125 2740 8140 |XOHX0802-19.5-62..., H62 19500. .. 7710
XOHX0802-19.6.... H60 19600. .. XOHX0802-19.6-62... | H62 19600. ..
XOHX0802-19.7.... H60 19700. .. XOHX0802-19.7-62... | H62 19700. ..
XOHX0802-19.8.... H60 19800. .. XOHX0802-19.8-62... | H62 19800. ..
XOHX0802-19.9.... H60 19900. .. XOHX0802-19.9-62... | H62 19900. ..
XOHX0802-20.0.... | H60 20000. .. 8440 2715 84 8125 2740 8140 |XOHX0802-20.0-62..., H62 20000. .. 7710
XOHX0802-20.1.... H60 20100. .. XOHX0802-20.1-62... | H62 20100. ..
XOHX0802-20.2.... H60 20200. .. XOHX0802-20.2-62... | H62 20200. ..
XOHX0802-20.3.... H60 20300. .. XOHX0802-20.3-62... | H62 20300. ..
XOHX0802-20.4.... H60 20400. .. XOHX0802-20.4-62... | H62 20400. ..
XOHX0802-20.5.... | H60 20500. .. 8440 2715 84 8125 2740 8140 |XOHX0802-20.5-62..., H62 20500. .. 7710
XOHX0802-20.6.... H60 20600. .. XOHX0802-20.6-62... | H62 20600. ..
XOHX0802-20.7.... H60 20700. .. XOHX0802-20.7-62... | H62 20700. ..
XOHX1003-20.8.... H60 20800. .. XOHX1003-20.8-62... | H62 20800. ..
XOHX1003-20.9.... H60 20900. .. XOHX1003-20.9-62... | H62 20900. ..
XOHX1003-21.0.... | H60 21000... | 8440 2715 84 8125 2740 8140 |[XOHX1003-21.0-62..., H62 21000. .. 7710
XOHX1003-21.1.... H60 21100. .. XOHX1003-21.1-62... | H62 21100. ..
XOHX1003-21.2.... H60 21200. .. XOHX1003-21.2-62... | H62 21200. ..
Carbon steel / Alloy steel D [ [)) [ [ [ [ Order example: D
Stainless steel M Article M
Cast iron / Ductile iron o [ ) () XOHX0802-17.5
Carbide grade
Non-ferrous metals () [ ) [ ) BK8440 B ()
Super-alloy / Titanium alloy Order No.
Hardened steel H60 17500.8440
A Availability: for delivery see current price and stock list 95



Insert H60 / H62 KUB Duon®
XOHX - @ 0.838" - 0.992"
@ Y

Inserts shown in bold print are kept in stock.
Intermediate dimensions can be supplied on request.

Carbide grades
Article Order No. PVD Article Order No. PVD
ISO Description coated ISO Description coated
=0 s 00 0 =
enter cargide BK8440 | BK2715 | BK84 | BK8125 | BK2740 | BK8140 enter carbide BK7710
%Y 8440 2715 84 8125 2740 8140 % 7710
XOHX1003-21.3.... H60 21300. .. XOHX1003-21.3-62... | H62 21300. ..
XOHX1003-21.4.... H60 21400. .. XOHX1003-21.4-62... | H62 21400. ..
XOHX1003-21.5.... | H60 21500... | 8440 2715 84 8125 2740 8140 |[XOHX1003-21.5-62... H62 21500. .. 7710
XOHX1003-21.6.... H60 21600. .. XOHX1003-21.6-62... | H62 21600. ..
XOHX1003-21.7.... H60 21700. .. XOHX1003-21.7-62... | H62 21700. ..
XOHX1003-21.8.... H60 21800. .. XOHX1003-21.8-62... | H62 21800. ..
XOHX1003-21.9.... H60 21900. .. XOHX1003-21.9-62... | H62 21900. ..
XOHX1003-22.0.... | H60 22000... | 8440 2715 84 8125 2740 8140 |XOHX1003-22.0-62...] H62 22000. .. 7710
XOHX1003-22.1.... H60 22100. .. XOHX1003-22.1-62... | H62 22100. ..
XOHX1003-22.2.... H60 22200. .. XOHX1003-22.2-62... | H62 22200. ..
XOHX1003-22.3.... H60 22300. .. XOHX1003-22.3-62... | H62 22300. ..
XOHX1003-22.4.... H60 22400. .. XOHX1003-22.4-62... | H62 22400. ..
XOHX1003-22.5.... | H60 22500... | 8440 2715 84 8125 2740 8140 |[XOHX1003-22.5-62... H62 22500. .. 7710
XOHX1003-22.6.... H60 22600. .. XOHX1003-22.6-62... | H62 22600. ..
XOHX1003-22.7.... H60 22700. .. XOHX1003-22.7-62... | H62 22700. ..
XOHX1003-22.8.... H60 22800. .. XOHX1003-22.8-62... | H62 22800. ..
XOHX1003-22.9.... H60 22900. .. XOHX1003-22.9-62... | H62 22900. ..
XOHX1003-23.0.... | H60 23000... | 8440 2715 84 8125 2740 8140 |[XOHX1003-23.0-62..., H62 23000. .. 7710
XOHX1003-23.1.... H60 23100. .. XOHX1003-23.1-62... | H62 23100. ..
XOHX1003-23.2.... H60 23200. .. XOHX1003-23.2-62... | H62 23200. ..
XOHX1003-23.3.... H60 23300. .. XOHX1003-23.3-62... | H62 23300. ..
XOHX1003-23.4.... H60 23400. .. XOHX1003-23.4-62... | H62 23400. ..
XOHX1003-23.5.... | H60 23500... | 8440 2715 84 8125 2740 8140 |[XOHX1003-23.5-62... H62 23500. .. 7710
XOHX1003-23.6.... H60 23600. .. XOHX1003-23.6-62... | H62 23600. ..
XOHX1003-23.7.... H60 23700. .. XOHX1003-23.7-62... | H62 23700. ..
XOHX1003-23.8.... H60 23800. .. XOHX1003-23.8-62... | H62 23800. ..
XOHX1003-23.9.... H60 23900. .. XOHX1003-23.9-62... | H62 23900. ..
XOHX1003-24.0.... | H60 24000... | 8440 2715 84 8125 2740 8140 |XOHX1003-24.0-62...] H62 24000. .. 7710
XOHX1003-24.1.... H60 24100. .. XOHX1003-24.1-62... | H62 24100. ..
XOHX1003-24.2.... H60 24200. .. XOHX1003-24.2-62... | H62 24200. ..
XOHX1003-24.3.... H60 24300. .. XOHX1003-24.3-62... | H62 24300. ..
XOHX1003-24.4.... H60 24400. .. XOHX1003-24.4-62... | H62 24400. ..
XOHX1003-24.5.... | H60 24500... | 8440 2715 84 8125 2740 8140 |[XOHX1003-24.5-62... H62 24500. .. 7710
XOHX1003-24.6.... H60 24600. .. XOHX1003-24.6-62... | H62 24600. ..
XOHX1003-24.7.... H60 24700. .. XOHX1003-24.7-62... | H62 24700. ..
XOHX12T73-24.8.... H60 24800. .. XOHX12T73-24.8-62... | H62 24800. ..
XOHX12T3-24.9.... H60 24900. .. XOHX12T73-24.9-62... | H62 24900. ..
XOHX12T73-25.0.... | H60 25000... | 8440 2715 84 8125 2740 8140 |[XOHX12T3-25.0-62... H62 25000. .. 7710
XOHX12T3-25.1.... H60 25100. .. XOHX12T73-25.1-62... | H62 25100. ..
XOHX12T3-25.2.... H60 25200. .. XOHX12T73-25.2-62... | H62 25200. ..
Carbon steel / Alloy steel [ @ [)) [ [ o [ Order example: D!
Stainless steel I Article M
Cast iron / Ductile iron o () [ ) XOH)_“ 003-21.5
Carbide grade
Non-ferrous metals [ ) () [ ) BK8440 § ()
Super-alloy / Titanium alloy Order No.
Hardened steel H H60 21500.8440 H

7.96 A Availability: for delivery see current price and stock list



Insert H60 / H62 KUB Duon® & KOMET
XOHX - @ 0.996" - 1.150"
=

Inserts shown in bold print are kept in stock.
Intermediate dimensions can be supplied on request.

Carbide grades
Article Order No. PVD Article Order No. PVD
1SO Description coated ISO Description coated
= = =
202000 L=
enter carpide BK8440 | BK2715 | BK84 | BK8125 | BK2740 | BK8140 enter carbide BK7710
% 8440 2715 84 8125 2740 8140 \%2 7710
XOHX12T3-25.3.... H60 25300. .. XOHX12T73-25.3-62... | H62 25300. ..
XOHX12T73-254.... H60 25400. .. XOHX12T73-25.4-62... | H62 25400. ..
XOHX12T3-25.5.... | H60 25500... | 8440 2715 84 8125 2740 8140 |[XOHX12T3-25.5-62... H62 25500. .. 7710
XOHX12T3-25.6.... H60 25600. .. XOHX12T73-25.6-62... | H62 25600. ..
XOHX12T73-25.7.... H60 25700. .. XOHX12T73-25.7-62... | H62 25700. ..
XOHX12T3-25.8.... H60 25800. .. XOHX12T73-25.8-62... | H62 25800. ..
XOHX12T3-25.9.... H60 25900. .. XOHX12T73-25.9-62... | H62 25900. ..
XOHX12T13-26.0.... | H60 26000. .. 8440 2715 84 8125 2740 8140 |XOHX12T73-26.0-62..., H62 26000. .. 7710
XOHX12T3-26.1.... H60 26100. .. XOHX12T73-26.1-62... | H62 26100. ..
XOHX12T73-26.2.... H60 26200. .. XOHX12T73-26.2-62... | H62 26200. ..
XOHX12T3-26.3.... H60 26300. .. XOHX12T73-26.3-62... | H62 26300. ..
XOHX12T73-26.4.... H60 26400. .. XOHX12T73-26.4-62... | H62 26400. ..
XOHX12T73-26.5.... | H60 26500... | 8440 2715 84 8125 2740 8140 |[XOHX12T3-26.5-62... H62 26500. .. 7710
XOHX12T73-26.6.... H60 26600. .. XOHX12T73-26.6-62... | H62 26600. ..
XOHX12T73-26.7.... H60 26700. .. XOHX12T73-26.7-62... | H62 26700. ..
XOHX12T73-26.8.... H60 26800. .. XOHX12T73-26.8-62... | H62 26800. ..
XOHX12T3-26.9.... H60 26900. .. XOHX12T73-26.9-62... | H62 26900. ..
XOHX12T13-27.0.... | H60 27000... | 8440 2715 84 8125 2740 8140 |[XOHX12T3-27.0-62..., H62 27000. .. 7710
XOHX12T13-27.1.... H60 27100. .. XOHX12T73-27.1-62... | H62 27100. ..
XOHX12T3-27.2.... H60 27200. .. XOHX12T73-27.2-62... | H62 27200. ..
XOHX12T3-27.3.... H60 27300. .. XOHX12T73-27.3-62... | H62 27300. ..
XOHX12T3-274.... H60 27400. .. XOHX12T73-27.4-62... | H62 27400. ..
XOHX12T13-27.5.... | H60 27500... | 8440 2715 84 8125 2740 8140 |[XOHX12T3-27.5-62... H62 27500. .. 7710
XOHX12T3-27.6.... H60 27600. .. XOHX12T73-27.6-62... | H62 27600. ..
XOHX12T3-27.7.... H60 27700. .. XOHX12T73-27.7-62... | H62 27700. ..
XOHX12T73-27.8... H62 27800. .. XOHX12T73-27.8-62... | H62 27800. ..
XOHX12T73-27.9.... H60 27900. .. XOHX12T73-27.9-62... | H62 27900. ..
XOHX12T13-28.0.... | H60 28000. .. 8440 2715 84 8125 2740 8140 |XOHX1273-28.0-62..., H62 28000. .. 7710
XOHX12T3-28.1.... H60 28100. .. XOHX12T73-28.1-62... | H62 28100. ..
XOHX12T73-28.2.... H60 28200. .. XOHX12T73-28.2-62... | H62 28200. ..
XOHX12T3-28.3.... H60 28300. .. XOHX12T73-28.3-62... | H62 28300. ..
XOHX12T73-28.4.... H60 28400. .. XOHX12T73-28.4-62... | H62 28400. ..
XOHX12T73-28.5.... | H60 28500... | 8440 2715 84 8125 2740 8140 |[XOHX12T3-28.5-62..., H62 28500. .. 7710
XOHX12T73-28.6.... H60 28600. .. XOHX12T73-28.6-62... | H62 28600. ..
XOHX12T73-28.7.... H60 28700. .. XOHX12T73-28.7-62... | H62 28700. ..
XOHX12T73-28.8.... H60 28800. .. XOHX12T73-28.8-62... | H62 28800. ..
XOHX12T3-28.9.... H60 28900. .. XOHX12T73-28.9-62... | H62 28900. ..
XOHX12T73-29.0.... | H60 29000... | 8440 2715 84 8125 2740 8140 |[XOHX12T3-29.0-62..., H62 29000. .. 7710
XOHX12T3-29.1.... H60 29100. .. XOHX12T73-29.1-62... | H62 29100. ..
XOHX12T73-29.2.... H60 29200. .. XOHX12T73-29.2-62... | H62 29200. ..
Carbon steel / Alloy steel [ @ [)) [ [ [ ) Order example: D
Stainless steel M Article M
Cast iron / Ductile iron o [ ) () XOHX1213-25.5
Carbide grade
Non-ferrous metals () [ ) [ ) BK8440 B ()
Super-alloy / Titanium alloy Order No.
Hardened steel H60 25500.8440
A Availability: for delivery see current price and stock list 97



Insert H60 / H62 KUB Duon®
XOHX - @ 1.153" - 1.307"
@ Y

Inserts shown in bold print are kept in stock.
Intermediate dimensions can be supplied on request.

Carbide grades
Article Order No. PVD Article Order No. PVD
ISO Description coated ISO Description coated
2020 5050 =
enter cargide BK8440 | BK2715 | BK84 | BK8125 | BK2740 | BK8140 enter carbice BK7710

o 8440 2715 84 8125 2740 8140 % 7710
XOHX12T73-29.3.... H60 29300. .. XOHX12T3-29.3-62... | H62 29300. ..
XOHX12T73-29.4.... H60 29400. .. XOHX12T73-29.4-62... | H62 29400. ..

XOHX12T73-29.5.... | H60 29500... | 8440 2715 84 8125 2740 8140 |XOHX12T73-29.5-62... H62 29500. .. 7710
XOHX12T3-29.6.... H60 29600. .. XOHX12T73-29.6-62... | H62 29600. ..
XOHX12T73-29.7.... H60 29700. .. XOHX12T73-29.7-62... | H62 29700. ..
XOHX1504-29.8.... H60 29800. .. XOHX1504-29.8-62... | H62 29800. ..
XOHX1504-29.9.... H60 29900. .. XOHX1504-29.9-62... | H62 29900. ..

XOHX1504-30.0.... | H60 30000... | 8440 2715 84 8125 2740 8140 |XOHX1504-30.0-62..., H62 30000. .. 7710
XOHX1504-30.1.... H60 30100. .. XOHX1504-30.1-62... | H62 30100. ..
XOHX1504-30.2.... H60 30200. .. XOHX1504-30.2-62... | H62 30200. ..
XOHX1504-30.3.... H60 30300. .. XOHX1504-30.3-62... | H62 30300. ..
XOHX1504-30.4.... H60 30400. .. XOHX1504-30.4-62... | H62 30400. ..

XOHX1504-30.5.... | H60 30500... | 8440 2715 84 8125 2740 8140 |XOHX1504-30.5-62.../ H62 30500. .. 7710
XOHX1504-30.6.... H60 30600. .. XOHX1504-30.6-62... | H62 30600. ..
XOHX1504-30.7.... H60 30700. .. XOHX1504-30.7-62... | H62 30700. ..
XOHX1504-30.8.... H60 30800. .. XOHX1504-30.8-62... | H62 30800. ..
XOHX1504-30.9.... H60 30900. .. XOHX1504-30.9-62... | H62 30900. ..

XOHX1504-31.0.... | H6031000... | 8440 2715 84 8125 2740 8140 |XOHX1504-31.0-62..., H62 31000. .. 7710
XOHX1504-31.1.... H60 31100. .. XOHX1504-31.1-62... | H62 31100. ..
XOHX1504-31.2.... H60 31200. .. XOHX1504-31.2-62... | H62 31200. ..
XOHX1504-31.3.... H62 31300. .. XOHX1504-31.3-62... | H62 31300. ..
XOHX1504-31.4.... H60 31400. .. XOHX1504-31.4-62... | H62 31400. ..

XOHX1504-31.5.... | H6031500... | 8440 2715 84 8125 2740 8140 |XOHX1504-31.5-62.../ H62 31500. .. 7710
XOHX1504-31.6.... H60 31600. .. XOHX1504-31.6-62... | H62 31600. ..
XOHX1504-31.7.... H60 31700. .. XOHX1504-31.7-62... | H62 31700. ..
XOHX1504-31.8.... H60 31800. .. XOHX1504-31.8-62... | H62 31800. ..
XOHX1504-31.9.... H60 31900. .. XOHX1504-31.9-62... | H62 31900. ..

XOHX1504-32.0.... | H60 32000... | 8440 2715 84 8125 2740 8140 |XOHX1504-32.0-62..., H62 32000. .. 7710
XOHX1504-32.1.... H60 32100. .. XOHX1504-32.1-62... | H62 32100. ..
XOHX1504-32.2.... H60 32200. .. XOHX1504-32.2-62... | H62 32200. ..
XOHX1504-32.3.... H60 32300. .. XOHX1504-32.3-62... | H62 32300. ..
XOHX1504-32.4.... H60 32400. .. XOHX1504-32.4-62... | H62 32400. ..

XOHX1504-32.5.... | H60 32500... | 8440 2715 84 8125 2740 8140 |XOHX1504-32.5-62.../ H62 32500. .. 7710
XOHX1504-32.6.... H60 32600. .. XOHX1504-32.6-62... | H62 32600. ..
XOHX1504-32.7.... H60 32700. .. XOHX1504-32.7-62... | H62 32700. ..
XOHX1504-32.8.... H60 32800. .. XOHX1504-32.8-62... | H62 32800. ..
XOHX1504-32.9.... H60 32900. .. XOHX1504-32.9-62... | H62 32900. ..

XOHX1504-33.0.... | H60 33000... | 8440 2715 84 8125 2740 8140 |XOHX1504-33.0-62.../ H62 33000. .. 7710
XOHX1504-33.1.... H60 33100. .. XOHX1504-33.1-62... | H62 33100. ..
XOHX1504-33.2.... H60 33200. .. XOHX1504-33.2-62... | H62 33200. ..

Carbon steel / Alloy steel [ @ [)) [ [ [ [ Order example: D!
Stainless steel M Article M
Cast iron / Ductile iron () [ )) [ )) XOH)_“ 213-29.5
Carbide grade
Non-ferrous metals (') (') () BK8440 g ()
Super-alloy / Titanium alloy Order No.
Hardened steel ‘H H60 29500.8440

7.98 A Availability: for delivery see current price and stock list



Insert H60 / H62 KUB Duon® & KOMET
XOHX - 0 1.311" - 1.464"
‘ﬂ

Inserts shown in bold print are kept in stock.
Intermediate dimensions can be supplied on request.

Carbide grades
Article Order No. PVD Article Order No. PVD
1SO Description coated ISO Description coated
= = =
202000 =
enter cargide BK8440 | BK2715 | BK84 | BK8125 | BK2740 | BK8140 enter carbige BK7710
% 8440 2715 84 8125 2740 8140 Y 7710
XOHX1504-33.3.... H60 33300. .. XOHX1504-33.3-62... | H62 33300. ..
XOHX1504-33.4.... H60 33400. .. XOHX1504-33.4-62... | H62 33400. ..
XOHX1504-33.5.... | H60 33500... | 8440 2715 84 8125 2740 8140 |XOHX1504-33.5-62..., H62 33500. .. 7710
XOHX1504-33.6.... H60 33600. .. XOHX1504-33.6-62... | H62 33600. ..
XOHX1504-33.7.... H60 33700. .. XOHX1504-33.7-62... | H62 33700. ..
XOHX1504-33.8.... H60 33800. .. XOHX1504-33.8-62... | H62 33800. ..
XOHX1504-33.9.... H60 33900. .. XOHX1504-33.9-62...| H62 33900. ..
XOHX1504-34.0.... | H60 34000. .. 8440 2715 84 8125 2740 8140 |XOHX1504-34.0-62..., H62 34000. .. 7710
XOHX1504-34.1.... H60 34100. .. XOHX1504-34.1-62... | H62 34100. ..
XOHX1504-34.2.... H60 34200. .. XOHX1504-34.2-62...| H62 34200. ..
XOHX1504-34.3.... H60 34300. .. XOHX1504-34.3-62...| H62 34300. ..
XOHX1504-34.4.... H60 34400. .. XOHX1504-34.4-62...| H62 34400. ..
XOHX1504-34.5.... | H60 34500. .. 8440 2715 84 8125 2740 8140 |XOHX1504-34.5-62..., H62 34500. .. 7710
XOHX1504-34.6.... H60 34600. .. XOHX1504-34.6-62... | H62 34600. ..
XOHX1504-34.7.... H60 34700. .. XOHX1504-34.7-62...| H62 34700. ..
XOHX1504-34.8... H62 34800. .. XOHX1504-34.8-62...| H62 34800. ..
XOHX1504-34.9.... H60 34900. .. XOHX1504-34.9-62... | H62 34900. ..
XOHX1504-35.0.... | H60 35000... | 8440 2715 84 8125 2740 8140 |XOHX1504-35.0-62..., H62 35000. .. 7710
XOHX1504-35.1.... H60 35100. .. XOHX1504-35.1-62...| H62 35100. ..
XOHX1504-35.2.... H60 35200. .. XOHX1504-35.2-62... | H62 35200. ..
XOHX1504-35.3.... H60 35300. .. XOHX1504-35.3-62... | H62 35300. ..
XOHX1504-35.4.... H60 35400. .. XOHX1504-35.4-62... | H62 35400. ..
XOHX1504-35.5.... | H60 35500... | 8440 2715 84 8125 2740 8140 |XOHX1504-35.5-62..., H62 35500. .. 7710
XOHX1504-35.6.... H60 35600. .. XOHX1504-35.6-62... | H62 35600. ..
XOHX1504-35.7.... H60 35700. .. XOHX1504-35.7-62... | H62 35700. ..
XOHX1504-35.8.... H60 35800. .. XOHX1504-35.8-62... | H62 35800. ..
XOHX1504-35.9.... H60 35900. .. XOHX1504-35.9-62...| H62 35900. ..
XOHX1504-36.0.... | H60 36000. .. 8440 2715 84 8125 2740 8140 |XOHX1504-36.0-62..., H62 36000. .. 7710
XOHX1504-36.1.... H60 36100. .. XOHX1504-36.1-62... | H62 36100. ..
XOHX1504-36.2.... H60 36200. .. XOHX1504-36.2-62... | H62 36200. ..
XOHX2205-36.3.... H60 36300. .. XOHX2205-36.3-62...| H62 36300. ..
XOHX2205-36.4.... H60 36400. .. XOHX2205-36.4-62... | H62 36400. ..
XOHX2205-36.5.... | H60 36500... | 8440 2715 84 8125 2740 8140 |XOHX2205-36.5-62..., H62 36500. .. 7710
XOHX2205-36.6.... H60 36600. .. XOHX2205-36.6-62... | H62 36600. ..
XOHX2205-36.7.... H60 36700. .. XOHX2205-36.7-62... | H62 36700. ..
XOHX2205-36.8.... H60 36800. .. XOHX2205-36.8-62...| H62 36800. ..
XOHX2205-36.9.... H60 36900. .. XOHX2205-36.9-62... | H62 36900. ..
XOHX2205-37.0.... | H60 37000... | 8440 2715 84 8125 2740 8140 |XOHX2205-37.0-62..., H62 37000. .. 7710
XOHX2205-37.1.... H60 37100. .. XOHX2205-37.1-62... | H62 37100. ..
XOHX2205-37.2.... H60 37200. .. XOHX2205-37.2-62...| H62 37200. ..
Carbon steel / Alloy steel D [ [)) [ [ [ ® Order example: D
Stainless steel M Article M
Cast iron / Ductile iron o () () XOHX1504-33.5
Carbide grade
Non-ferrous metals [ ) () () BK8440 B o
Super-alloy / Titanium alloy Order No.
Hardened steel H60 33500.8440
A Availability: for delivery see current price and stock list 99



Insert H60 / H62 KUB Duon®
XOHX - 0 1.468" - 1.622"
@ Y

Inserts shown in bold print are kept in stock.
Intermediate dimensions can be supplied on request.

Carbide grades
Article Order No. PVD Article Order No. PVD
ISO Description coated ISO Description coated
=0 s 00 0 =
enter cargide BK8440 | BK2715 | BK84 | BK8125 | BK2740 | BK8140 enter carbide BK7710
%Y 8440 2715 84 8125 2740 8140 % 7710
XOHX2205-37.3.... H60 37300. .. XOHX2205-37.3-62... | H62 37300. ..
XOHX2205-37 4.... H60 37400. .. XOHX2205-37.4-62... | H62 37400. ..
XOHX2205-37.5.... | H60 37500... | 8440 2715 84 8125 2740 8140 |[XOHX2205-37.5-62... H62 37500. .. 7710
XOHX2205-37.6.... H60 37600. .. XOHX2205-37.6-62... | H62 37600. ..
XOHX2205-37.7.... H60 37700. .. XOHX2205-37.7-62... | H62 37700. ..
XOHX2205-37.8.... H60 37800. .. XOHX2205-37.8-62... | H62 37800. ..
XOHX2205-37.9.... H60 37900. .. XOHX2205-37.9-62... | H62 37900. ..
XOHX2205-38.0.... | H60 38000... | 8440 2715 84 8125 2740 8140 |XOHX2205-38.0-62... H62 38000. .. 7710
XOHX2205-38.1.... H60 38100. .. XOHX2205-38.1-62... | H62 38100. ..
XOHX2205-38.2.... H60 38200. .. XOHX2205-38.2-62... | H62 38200. ..
XOHX2205-38.3.... H62 38300. .. XOHX2205-38.3-62... | H62 38300. ..
XOHX2205-38.4.... H60 38400. .. XOHX2205-38.4-62... | H62 38400. ..
XOHX2205-38.5.... | H60 38500... | 8440 2715 84 8125 2740 8140 |[XOHX2205-38.5-62... H62 38500. .. 7710
XOHX2205-38.6.... H60 38600. .. XOHX2205-38.6-62... | H62 38600. ..
XOHX2205-38.7.... H60 38700. .. XOHX2205-38.7-62... | H62 38700. ..
XOHX2205-38.8.... H60 38800. .. XOHX2205-38.8-62... | H62 38800. ..
XOHX2205-38.9.... H60 38900. .. XOHX2205-38.9-62... | H62 38900. ..
XOHX2205-39.0.... | H60 39000... | 8440 2715 84 8125 2740 8140 |[XOHX2205-39.0-62..., H62 39000. .. 7710
XOHX2205-39.1.... H60 39100. .. XOHX2205-39.1-62... | H62 39100. ..
XOHX2205-39.2.... H60 39200. .. XOHX2205-39.2-62... | H62 39200. ..
XOHX2205-39.3.... H60 39300. .. XOHX2205-39.3-62... | H62 39300. ..
XOHX2205-39.4.... H60 39400. .. XOHX2205-39.4-62... | H62 39400. ..
XOHX2205-39.5.... | H60 39500... | 8440 2715 84 8125 2740 8140 |[XOHX2205-39.5-62..., H62 39500. .. 7710
XOHX2205-39.6.... H60 39600. .. XOHX2205-39.6-62... | H62 39600. ..
XOHX2205-39.7.... H60 39700. .. XOHX2205-39.7-62... | H62 39700. ..
XOHX2205-39.8.... H60 39800. .. XOHX2205-39.8-62... | H62 39800. ..
XOHX2205-39.9.... H60 39900. .. XOHX2205-39.9-62... | H62 39900. ..
XOHX2205-40.0.... | H60 40000... | 8440 2715 84 8125 2740 8140 |XOHX2205-40.0-62..., H62 40000. .. 7710
XOHX2205-40.1.... H60 40100. .. XOHX2205-40.1-62... | H62 40100. ..
XOHX2205-40.2.... H60 40200. .. XOHX2205-40.2-62... | H62 40200. ..
XOHX2205-40.3.... H60 40300. .. XOHX2205-40.3-62... | H62 40300. ..
XOHX2205-40.4.... H60 40400. .. XOHX2205-40.4-62... | H62 40400. ..
XOHX2205-40.5.... | H60 40500... | 8440 2715 84 8125 2740 8140 |[XOHX2205-40.5-62..., H62 40500. .. 7710
XOHX2205-40.6.... H60 40600. .. XOHX2205-40.6-62... | H62 40600. ..
XOHX2205-40.7.... H60 40700. .. XOHX2205-40.7-62... | H62 40700. ..
XOHX2205-40.8.... H60 40800. .. XOHX2205-40.8-62... | H62 40800. ..
XOHX2205-40.9.... H60 40900. .. XOHX2205-40.9-62... | H62 40900. ..
XOHX2205-41.0.... | H60 41000... | 8440 2715 84 8125 2740 8140 |[XOHX2205-41.0-62..., H62 41000. .. 7710
XOHX2205-41.1.... H60 41100. .. XOHX2205-41.1-62... | H62 41100. ..
XOHX2205-41.2.... H60 41200. .. XOHX2205-41.2-62... | H62 41200. ..
Carbon steel / Alloy steel [ @ [)) [ [ o [ Order example: D!
Stainless steel I Article M
Cast iron / Ductile iron o () [ ) XOH)_(ZZOS'37'5
Carbide grade
Non-ferrous metals [ ) () [ ) BK8440 § ()
Super-alloy / Titanium alloy Order No.
Hardened steel H H60 37500.8440 H

7.100 A Availability: for delivery see current price and stock list



Insert H60 / H62 KUB Duon® & KOMET
XOHX - 0 1.626" - 1.740"
=

Inserts shown in bold print are kept in stock.
Intermediate dimensions can be supplied on request.

Carbide grades
Article Order No. PVD Article Order No. PVD
ISO Description coated ISO Description coated
= = =
20000 =
enter carfide BK8440 | BK2715 | BK84 | BK8125 | BK2740 | BK8140 enter carbice BK7710
% 8440 2715 84 8125 2740 8140 \{%] 7710
XOHX2205-41.3.... H60 41300. .. XOHX2205-41.3-62... | H62 41300. ..
XOHX2205-41.4.... H60 41400. .. XOHX2205-41.4-62...| H62 41400. ..
XOHX2205-41.5.... | H6041500... | 8440 2715 84 8125 2740 8140 |XOHX2205-41.5-62..., H62 41500. .. 7710
XOHX2205-41.6.... H60 41600. .. XOHX2205-41.6-62...| H62 41600. ..
XOHX2205-41.7.... H60 41700. .. XOHX2205-41.7-62...| H62 41700. ..
XOHX2205-41.8.... H62 41800. .. XOHX2205-41.8-62... | H62 41800. ..
XOHX2205-41.9.... H60 41900. .. XOHX2205-41.9-62... | H62 41900. ..
XOHX2205-42.0.... | H60 42000. .. 8440 2715 84 8125 2740 8140 |XOHX2205-42.0-62..., H62 42000. .. 7710
XOHX2205-42.1.... H60 42100. .. XOHX2205-42.1-62...| H62 42100. ..
XOHX2205-42.2.... H60 42200. .. XOHX2205-42.2-62... | H62 42200. ..
XOHX2205-42.3.... H60 42300. .. XOHX2205-42.3-62...| H62 42300. ..
XOHX2205-42.4.... H60 42400. .. XOHX2205-42.4-62... | H62 42400. ..
XOHX2205-42.5.... | H6042500... | 8440 2715 84 8125 2740 8140 |XOHX2205-42.5-62..., H62 42500. .. 7710
XOHX2205-42.6.... H60 42600. .. XOHX2205-42.6-62... | H62 42600. ..
XOHX2205-42.7.... H60 42700. .. XOHX2205-42.7-62...| H62 42700. ..
XOHX2205-42.8.... H60 42800. .. XOHX2205-42.8-62... | H62 42800. ..
XOHX2205-42.9.... H60 42900. .. XOHX2205-42.9-62... | H62 42900. ..
XOHX2205-43.0.... | H6043000... | 8440 2715 84 8125 2740 8140 |XOHX2205-43.0-62..., H62 43000. .. 7710
XOHX2205-43.1.... H60 43100. .. XOHX2205-43.1-62... | H62 43100. ..
XOHX2205-43.2.... H60 43200. .. XOHX2205-43.2-62... | H62 43200. ..
XOHX2205-43.3.... H60 43300. .. XOHX2205-43.3-62... | H62 43300. ..
XOHX2205-43.4.... H60 43400. .. XOHX2205-43.4-62... | H62 43400. ..
XOHX2205-43.5.... | H6043500... | 8440 2715 84 8125 2740 8140 |XOHX2205-43.5-62..., H62 43500. .. 7710
XOHX2205-43.6.... H60 43600. .. XOHX2205-43.6-62... | H62 43600. ..
XOHX2205-43.7.... H60 43700. .. XOHX2205-43.7-62... | H62 43700. ..
XOHX2205-43.8.... H60 43800. .. XOHX2205-43.8-62... | H62 43800. ..
XOHX2205-43.9.... H60 43900. .. XOHX2205-43.9-62... | H62 43900. ..
XOHX2205-44.0.... | H60 44000. .. 8440 2715 84 8125 2740 8140 |XOHX2205-44.0-62..., H62 44000. .. 7710
XOHX2205-44.1.... H60 44100. .. XOHX2205-44.1-62...| H62 44100. ..
XOHX2205-44.2.... H60 44200. .. XOHX2205-44.2-62... | H62 44200. ..
Carbon steel / Alloy steel D [ [)) [ [ [ [ Order example: D
Stainless steel M Article M
Cast iron / Ductile iron B [ ] [ )) [ )] )c(ngbﬁizezorS;;g;'S B
Non-ferrous metals D D D BK8440 g ‘
Super-alloy / Titanium alloy Order No.
Hardened steel H60 41500.8440

A Availability: for delivery see current price and stock list 101



Insert Q09
SPGW

Application range: Insert geometry:

T slot cutter

Precision inserts ground on all sides with honed cutting
edges. Suitable for machining steel and cast iron
materials in conjunction with positive axial position.

Carbide grades
Article Order No. uncoated uncoated
ISO Description
P25M K20 d1 d2 s R
enter carbide code y— 03 22
SPGW 050204 Q09 13000.01.. A A 0.219 | 0.110 | 0.094 | 0.016
Carbon steel / Alloy steel D [ Order example:
Stainless steel M O Article
Cast iron / Ductile iron o SPGW 050204
Non-ferrous metals () Carbide grade
P25M
Super-alloy / Titanium alloy Order No.
Hardened steel Q09 13000.0103

7.102 A Availability: for delivery see current price and stock list



Insert Q09
SPMT

Application range:

Chamfering

Inserts with molded positive chip breaker and honed
cutting edge. Because of its positive chip geometry, this

Insert geometry:

insert produces a good cutting result even under difficult R i
and critical cutting conditions. 110 _\/ / molded chipbreaker

di d E_u

—

s
[
Carbide grades
Avrticle Order No. uncoated PVD coated
ISO Description
| e e
P25M K20 BK87 d1 d2 s R
enter carbide code y— 03 22 87
SPMT 060304 Q09 18000.17.. A A A 0.250 | 0.110 | 0.125 | 0.016
Carbon steel / Alloy steel D [ [ Order example:
Stainless steel M ) D Article
Cast iron / Ductile iron @ SPMT 060304
Carbide grade
Non-ferrous metals () PI5M
Super-alloy / Titanium alloy Order No.
Hardened steel Q09 18000.1703

A Availability: for delivery see current price and stock list
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Insert Q09
SEHW /SEHT

Application range: Insert geometry:

Face milling cutter
Insert precision ground on all sides.

d1
Important note!
The cutting edge on Cermet inserts is rounded.
Carbide grades HSS | SiN |Cermet
Article Order No. uncoated coated coated | Silicon | uncoated
ISO Description [a')) PVD PVD nitride
P25M | P40 K20 | BK64 | BK85 | BK87 | BK89 | SK44 | CK37 | d1 | d2 | s R
enter carbide code y—{ 03 04 22 64 85 87 89 44 37
SEHW 1204 AFTN Q09 44000.13.. A A A A -
SEHW 1204 AFFN-V Q09 44000.02.. A A 0.039
SEHW 1204 AFFN-V Q09 44000.14.. A 0.039
0.500{0.216{0.187
SEHW 1204 AFTN-V Q09 44000.15.. A A A 0.039
SEHW 1204 AFTN-20V| Q09 44000.03.. A 0.039
SEHT 1204 AFEN Q09 44000.23.. A 0.039
Carbon steel / Alloy steel 5 [ [ [ [ o ® Order example:
Stainless steel Article
: _ O O D D O O O SEHW 1204 AFTN
Cast iron / Ductile iron o () o [ )) :
P tals ® PY Carbide grade
Non-ferrous meta P25M
Super-alloy / Titanium alloy Order No.
Hardened steel H | Q09 44000.1303

@ Q09 44000.13.. : Without blending radius between main and secondary edge, land on main edge.
Main cutting edge stabilised by chamfering. Particularly suitable for heavy duty cutting through rolling mill or forge skin, at medium
@ cutting speeds. Used particularly for steel and cast iron materials with medium to high tensile strength.
Q09 44000.02.. : Blending radius between main and secondary edge, sharp edged.
’ The insert provides a specially shaped, positive cutter geometry for machining CrNi and unusual materials. Materials which tend to
R produce a build-up on the cutting edge can also be successfully machined with this geometry. Used in the lower cutting speed ranges
with medium chip cross sections.

Q09 44000.14.. : Blending radius between main and secondary edge, sharp edged.
\9 The cutting edge geometry is designed for medium to high cutting speeds with medium to small chip cross section. Because of the
' R blending radius, a finished surface is produced in conjunction with the facing chamfer.
Not suitable for heavily interrupted cut.

_ Q09 44000.15.. : Blending radius between main and secondary edge, land on main edge.
® For roughing and finishing at medium to high cutting speeds and feed rates. Main cutting edge stabilised by chamfer. The rounded
R transition to the sharp secondary cutting edge produces a high quality surface finish. The wide application range is particular suitable for
steel and cast iron materials.

Q09 44000.03.. : Blending radius between main and secondary edge, both with land.
A chamfer around the cutting edge prevents fracturing and produces good tool life, even for heavily interrupted cutting. When machining
R

cast material with silicon nitride at high cutting speed, this chamfer produces a high degree of stability on the cutting edge.

@ @q Q09 44000.23..
R

7.104 A Availability: for delivery see current price and stock list




Insert Q12
TCAA | TNAA

Application range:

Slot milling cutter
Slot milling cutter adapter

Positive chip angle produces soft cut.

The cutting edge is designed for machining steel or cast

iron/aluminum.

Insert geometry:

Carbide grades
Avrticle Order No. uncoated PVD coated
ISO Description
- ‘ - ‘ - for
\ milling
P25M K20 BK8425* d1 | d2 s width
enter carbide code y— 03 22 8425
TCAA 1102ZZ R Q12 18000.01.. A A A
0.250| 0.110 | 0.102 | 0.157 - 0.197
TCAA1102ZZ L Q12 18000.02.. A A A
TCAA 1103ZZR Q12 18000.03.. A A A
0.250( 0.110 | 0.126 0.236
TCAA1103ZZ L Q12 18000.04.. A A A
TNAA 16T3ZZ R Q12 32000.05.. A A A
0.375| 0.173 { 0.156 0.276
TNAA 16T3ZZ L Q12 32000.06.. A A A
TNAA 1604ZZ N Q12 32000.07.. A A A 0.375| 0.134 | 0.187 | 0.315-0.354
TNAA 1604ZZ R Q12 32000.52.. A A
0.375|0.173 | 0.187 | 0.315-0.354
TNAA 1604ZZ L Q12 32000.53.. A A
TNAA 1606ZZ R Q12 32000.08.. A A A
0.375 0.173 [ 0.252 | 0.394 - 0.472
TNAA 1606ZZ L Q12 32000.09.. A A A
Carbon steel / Alloy steel [ [ [ Order example:
Stainless steel M O D Article
. Lo TCAA1102ZZR
Cast iron / Ductile iron ‘ 0 .
P al ® Carbide grade
Non-ferrous metals P25M
Super-alloy / Titanium alloy Order No.
Hardened steel Q12 18000.0103
* Coating BK8425 replaces BK85
A Availability: for delivery see current price and stock list 105




Insert Q12
TCAX / TNAX

Application range: Insert geometry:

Circular milling

Internal and external circular milling of longitudinal or
annular slots for snap rings.

The cutting edge geometry produces a good machining b
result for steel, cast iron and aluminum when used ] r_
with the appropriate carbide grades.

Design:

Dimension “b" is aligned with the slot width to H13
tolerance for snap rings to DIN 471 and DIN 472. This
relates to the upper tolerance limit for the slot widths
which can be still be produced to the correct dimension

after wear.
Carbide grades
Article Order No. uncoated uncoated
ISO Description
P25M K20 d1 | d2 s |[b"3| a

enter carbide code y— 03 22 max
TCAX 1103ZZ R-160 Q12 18000.11.. A A 0.063 | 0.055
TCAX 1103ZZ R-185 Q12 18000.12.. A A 0.073 | 0.067

0.250 { 0.110 | 0.126
TCAX 1103ZZ R-215 Q12 18000.13.. A A 0.085 | 0.079
TCAX 1103ZZ R-265 Q12 18000.14.. A 0.104 | 0.087
TNAX 1604ZZ R-265 Q12 32000.18.. A 0.104 | 0.087
TNAX 1604ZZ R-315 Q12 32000.19.. A 0.375|0.134 | 0.187 | 0.124 | 0.087
TNAX 1604ZZ R-415 Q12 32000.20.. A 0.163 [ 0.126
TNAX 2206ZZ R-415 Q12 44000.21.. A A 0.163 | 0.157
TNAX 2206ZZ R-465 Q12 44000.22.. A 0.183 [ 0.177

0.500 | 0.216 | 0.252
TNAX 2206ZZ R-515 Q12 44000.23.. A A 0.203 [ 0.177
TNAX 2206ZZ R-620 Q12 44000.25.. A 0.244 | 0.236

Carbon steel / Alloy steel D [ Order example:
Stainless steel VI O Article
Cast iron / Ductile iron . TCA).( 1103ZZ R-160
Carbide grade
Non-ferrous metals o P25M
Super-alloy / Titanium alloy Order No.
Hardened steel Q12 18000.1103

7.106 A Availability: for delivery see current price and stock list



Insert Q12 & KOMET
TPAX / TCAX / TNAX

Application range: Insert geometry:

Circular milling

Internal and external circular milling of longitudinal or
annular slots for snap rings.

The cutting edge geometry produces a good machining b
result for steel, cast iron and aluminum when used r_
with the appropriate carbide grades.

Design:

Dimension “b" is aligned with the slot width to H13
tolerance for snap rings to DIN 471 and DIN 472. This
relates to the upper tolerance limit for the slot widths
which can be still be produced to the correct dimension

after wear.
Dimensions "a" and "b" apply for the resulting workpiece profile.
Carbide grades
Article Order No. uncoated coated
1SO Description
w w -V land
P25M K20 BK8425* di | d2 | s |b"3| a | ¢
enter carbide code y— 03 22 8425
TPAX 1103ZZ R-110F Q12 18000.10.. A A A 0.2500.114(0.126 | 0.0430.035| -
TNAX 1103ZZ R-160F Q12 18000.31.. A A A 0.063|0.039
TNAX 1103ZZ R-185F Q12 18000.32.. A A A 0.073|0.049
0.250]0.1140.126 45°
TNAX 1103ZZ R-215F Q12 18000.33.. A A A 0.0850.059
TNAX 1103ZZ R-265F Q12 18000.34.. A A A 0.1040.069
TCAX 16T3ZZ R-110F Q12 32000.15.. A A A 0.0430.035
TCAX 16T3ZZ R-130F Q12 32000.16.. A A A 0.375(0.173]0.156 | 0.051 | 0.051| -
TCAX 16T3ZZ R-160F Q12 32000.17.. A A A 0.063 | 0.055
TNAX 1604ZZ R-265F Q12 32000.41.. A A 0.1040.069
TNAX 1604ZZ R-315F Q12 32000.42.. A A A 0.375]0.173|0.187 | 0.124 | 0.069 | 45°
TNAX 1604ZZ R-415F Q12 32000.43.. A A A 0.163 | 0.098
TNAX 220677 R-415F Q12 44000.84.. A A 0.1630.098
TNAX 2206ZZ R-465F Q12 44000.85.. A 0.183]0.134
0.5000.216 | 0.252 45°
TNAX 2206ZZ R-515F Q12 44000.86.. A 0.203 {0.157
TNAX 2206ZZ R-515F Q12 44000.87.. A 0.203 {0.157
Carbon steel / Alloy steel D [ [ Order example:
Stainless steel [ O D Article
Cast iron / Ductile iron B o ()] TPAX 110322 R-110F
Carbide grade
Non-ferrous metals () P25M
Super-alloy / Titanium alloy Order No.
Hardened steel Q12 18000.1003

* Coating BK8425 replaces BK85

A Availability: for delivery see current price and stock list 107



Insert Q12
TNAX

Application range: Insert geometry:

Circular milling

Internal and external circular milling of longitudinal or
annular slots for snap rings.

The cutting edge geometry produces a good machining
result for steel, cast iron and aluminum when used
with the appropriate carbide grades.

Design: 1 e

Dimension “b" is aligned with the slot width to H13 ©
tolerance for snap rings to DIN 471 and DIN 472. This A
relates to the upper tolerance limit for the slot widths
which can be still be produced to the correct dimension s L
after wear.
Dimensions "a" and "b" apply for the resulting workpiece profile.
Carbide grades
Article Order No. uncoated coated
1SO Description
€ € | €
Q chamfer
P25M K20 BK8425* dl | d2 | s |B"3| a | ¢

enter carbide code y—] 03 22 8425
TNAX 1103ZZ R-265F Q12 18000.36.. A A A 0.250{0.114|0.126 | 0.104 | 0.069 | 45°
TNAX 1604ZZ R-415F Q12 32000.38.. A A 0.375(0.173]0.187|0.163 | 0.098 | 45°

Carbon steel / Alloy steel D [ [ Order example:
Stainless steel I O D Article
Cast iron / Ductile iron () © TNA).( 110322 R-265F
Carbide grade
Non-ferrous metals () P25M
Super-alloy / Titanium alloy Order No.
Hardened steel Q12 18000.3603

* Coating BK8425 replaces BK85

7.108 A Availability: for delivery see current price and stock list



Insert Q15
CPMT / CPMW

Application range: Insert geometry:

T slot cutter

CPMT: .
Inserts with molded peripheral positive chip guide and L
cutting edge with a land. Particularly suitable for T slot d2 EJ—H
cutting for steel materials. b
LY
S
[
CPMW: e T
Insert with a land on cutting edge. Because of its L.~
. . . e dz _:_:_
cutting geometry, particularly suitable for machining E.-L;
cast iron materials.
—
S
[
Carbide grades
Article Order No. uncoated coated
ISO Description
P25M P40 K20 BK61 BK85 BK87 dl [ d2 | s | R
enter carbide code y—| 03 04 22 61 85 87
CPMT 060304 Q15 18000.01.. A A A
0.250{0.110{0.125 | 0.016
CPMW 060304 Q15 18000.02.. A
CPMW 097308 Q15 32000.03.. A
0.375/0.169 | 0.156 | 0.031
CPMT 097308 Q15 32000.04.. A A A
Carbon steel / Alloy steel [)| @ [ ® [ Order example:
Stainless steel V1 @) O (D D Article
Cast iron / Ductile iron o o () CPM.T 060304
Carbide grade
Non-ferrous metals ® P40
Super-alloy / Titanium alloy Order No.
Hardened steel (Die Q15 18000.0104

A Availability: for delivery see current price and stock list 109



Insert Q36
APKT

Application range: Insert geometry:

e Corner milling cutter

¢ Shell end face milling cutter
¢ End milling cutter

¢ Face milling cutter 75°

Highly positive cutter geometry with specially designed
face cutter allows high feed rates and a good surface
quality. Soft cutting also possible even with unstable
machining conditions. The special cutter geometry
allows the insert to be used universally in the appro- s
priate grades both for machining steel, cast iron and

aluminum.

Important note!

molded

The cutting edge on Cermet inserts is honed.

Carbide grades
Article Order No. uncoated coated
ISO Description
P25M K10 BK64 BK74 BK78 BK80 BK84 dl [ d2 | s a R
enter carbide code y— 03 21 64 74 78 80 84
APKT 1003PD-R Q36 18000.01.. A A A A A A A 0.264(0.110{0.138|0.354(0.014
APKT 1203PD-R Q36 24000.02.. A A A A A A A 0.315(0.138|0.150|0.433{0.024
APKT 1605PD-RM Q36 38000.07.. A A A A A A A 0.437|0.177(0.207|0.591/0.031
Carbon steel / Alloy steel [ @ [)) [ [ [ [ [ Order example:
Stainless steel M | () D O O O Article
Cast iron / Ductile iron () [ ) o APKT 1003PD-R
Carbide grade
Non-ferrous metals . P25M
Super-alloy / Titanium alloy @ Order No.
Hardened steel Q36 18000.0103

7.110 A Availability: for delivery see current price and stock list



Insert Q36
APKT

Application range: Insert geometry:

Copy end milling cutter

A special cutter geometry whose main feature is .
a positive peripheral top rake, produces a soft cut {

particularly in the radius range of the insert; this molded
requires low cutting forces and produces good chip T
formation. The insert can be used universally in various @ 'J\_:Lf
carbide grades both for steel and cast iron. L]
S|
Carbide grades
Article Order No. uncoated PVD coated
ISO Description
oo e e
P25M K10 BK64 BK68 dl | d2 | s a R
enter carbide code y— 03 21 64 68

APKT 120316PD-R | Q36 24000.04.. A A A A 0.063

APKT 120324PD-R | Q36 24000.05.. A A A A 0315 | 0.138 | 0.150 | 0.433 | 0.094

APKT 120332PD-R | Q36 24000.06.. A A A A 0.126

Carbon steel / Alloy steel D [ [)) [ [ Order example:
Stainless steel IVl O D Article
Cast iron / Ductile iron o () APKT, 120316PD-R
Non-ferrous metals B o Carbide grade
P25M
Super-alloy / Titanium alloy Order No.
Hardened steel Q36 24000.0403

1



Tangential Insert Q80

LNGU

Application range:

¢ Roughing
¢ Milling

Insert geometry:

,/— —“\ L.
b d2 _:r_
N
d1 s
Geometry 05: Cast materials, some steel materials
Geometry 17: Steel materials, also stainless
Carbide grades
Article Order No. PVD coated CVD coated
ISO Description
3 > g \ > : \ > 3
BK2715 BK2730 BK6115 dl [ d2 | a b s R
enter carbide code y— 2715 2730 6115
LNGU 120508 EN-05 Q80 32000.01.. A A A 0.375(0.177{0.500{0.318(0.219|0.031
Carbon steel / Alloy steel D © © Order example:
Stainless steel Vi D fIIIt(ISClIJe120508 EN0S
Cas:llror;/ Ductile |ro|n . . . Carbide grade
on-ferrous metals BK2715
Super-alloy / Titanium alloy Order No.
Hardened steel @ Q80 32000.012715
Carbide grades
Article Order No. PVD coated
ISO Description
BK2730 dl | d2 | a b s R
enter carbide code y— 2730
LNGU 120508 EN-17 Q80 32000.02.. A 0.375/0.177{0.500{0.318(0.219/0.031
Carbon steel / Alloy steel D [ Order example:
Stainless steel M D Article
Cast iron / Ductile iron () LNGL.J 120508 EN-17
¢ | Carbide grade
Non-ferrous metals BK2730
Super-alloy / Titanium alloy Order No.
Hardened steel Q80 32000.022730

7.112

A Availability: for delivery see current price and stock list



ANSI - Nomenclature for Inserts

WNMG 4 3
W NMG
® ® ©® ® © ®

(1) ldentification Letter: (@ Identification Letter:

Shape Relief Angle

o R e N=0°

| s B=5°
AT FC:T’

&> €=80°/100° =o=e

& E=T5° = Pp=1re
v .
<>V =35°

4 W=80°

(3® Identification Letter:

Tolerance inch (mm)
E = m +0.001 (0.025)

G =m +0.001 (0.025)
—m £0,003...£0.007"

N guiE

s +0.001 0 025) d +0.001 (0.025)
$+0.005 (0.13)  d +0.001 (0.025)
s +0.005 (0.13)  d0.002..0.005"

(m +0.08...+0.18") (d £0.05...£0.13")
U=ras20m 520.005(0.13) (37220505
@ Inscribed circle atm atm atdi atdi
di Class M Class U Class M Class U
0.250 (6.35) +0.003(0.08) +0.005(0.13) d0.002(0.05) +0.003(0.08)
0.375(9.52) +0.003(0.08) +0.005(0.13) d0.002(0.05) +0.003(0.08)
0.500 (12.70) +0.005(0.13) +0.008(0.20) +0.003(0.08) +0.005(0.13)
0.625 (15.87) +0.006(0.15) +£0.010(0.27) +0.004(0.10) +0.007(0.18)
0.750 (19.05) +0.006(0.15) +0.010(0.27) +£0.004(0.10) +0.007(0.18)
1.000 (25.40) +0.007(0.18) +0.015(0.38) +£0.005(0.13) +0.25

@ Identification Letter:

Type
—T3 A = no chipbreaker, with hole
“TIT1 G = chipbreaker both sides, with hole
“TI] M = chipbreaker on one side, with hole
11 R =chipbreaker on one side, no hole
"Y1 B = no chipbreaker, countersunk hole on one side
Y1 T, H = chipbreaker on one side, with countersunk hole
111 P =neg./pos. one or two sides, with hole

Z, X = special design

@ Index Number: Insert Size |

DA08

Inch d1 Metric cutting edge length
(1) inch (mm) c DR S TV W
1.2 5/32(3.97) - - - - - - 02
1.8 7/32 (5.56) 05 - - - 09 - -
2 1/4(6.35) 06 07 - - 11 11 13
2.5 5/16(7.94) = = = = = {8 =
- 0.315(8.00) - - 08 - - - -
3 3/8(9.52) 09 11 - 09 16 16 06
- 039%4(000 - - 10 - - - -
- 0472(12000 - - 12 - - - -
4 1/2(12.70) 12 15 - 12 22 22 08
5 5/8(15.88) 16 - - 15 27 - -
- 0630(16000 - - 16 - - - -
6 3/4(19.05) 19 - - 19 33 - 13
- 0.787(0000 - - 20 - - - -
- 0984(500 - - 25 - - - -
8 1.000(2540) - - - 25 - - -

(6 Index Number: Thickness inch (mm)

o

f f f
1 (01)=1/16(1.59) 3 (04)=3/16(4.76)
1.5(02) =3/32(2.38) 4 (06) =1/4 (6.35)
2 (03)=1/8 (3.18) 5 (07)=5/16(7.94)
2.5(T3) =5/32(3.97)

@ Index Number: Corner Radius inch (mm)
[ Jr
0.5(02) = 0.008(0.2) 4 (16)=1/16 (1.6)
1 (04)=1/64 (0.4) 5 (20)=5/64 (2.0)
2 (08)=1/32 (0.8) 6 (24)=3/32 (2.4)
3 (12)=3/64 (1.2)

Identification Letter:
Insert Edge

S F=sharp

< E=honed

< T=chamfered, negative

<= S = chamfered and honed

(9 ldentification Letter:
Insert Cutting Direction

ia R = right hand

L = left hand

= N =right hand and left hand
A

Identification Letter :
Chipformer
Roughing
-R1, -R2, -R4
Medium
-M1, -M2, -M3
Finishing
-F1, -F2, -F3, -F4, -F5, -F6, -F8
KUB Quatron®
-13, -01
113




Numerical Coding for Inserts W00 - 79

W 6 0 3 2 0 6 0 .
w - 9 2 4 0 1 0 .
® ® ® ® ®

(= —

(1 Identification Letter: Prime Category Letter for Standard Inserts

(2 Index Number: Secondary Group Number
Insert Geometry

& 00 = Unisix 00 regular, ground top rake and periphery

& 01 = Unisix 01 heavy duty, ground top rake and periphery

7 04 = Unisix 04, 6-edged, ground top rake and periphery

& 05 = Unisix 05, 6-edged, ground top rake and periphery

& 24 = Unisix 24 heavy duty, molded top rake and periphery

25 = Unisix 25 regular, molded top rake and periphery

@ Index Number: Type of Chip Control / Rake
precision ground
= left hand, neutral
= left hand, 6°
= left hand, 12°
5 = left hand, 15°
8 = left hand, 18°
20 = left hand, 20°

NEACT AT AN

Oy D
N

S

& 27 = Unisix 27 heavy duty, molded top rake and periphery 30 = right hand, neutral
& 28 = Unisix 28 regular, molded top rake and periphery D 36 = right hand, 6°
& 29 = Unisix 29 heavy duty, molded top rake and periphery D 42 =right hand, 12°
¥ 30 = U.., ground top rake and periphery D 45 = right hand, 15°
¥ 32 =TPH.., ground top rake and periphery O 48 = right hand, 18°
Y 34 =T., ground top rake and periphery O 50 = right hand, 20°
Y 36 = U.., 6-edged, ground top rake and periphery © 60 = neutral
\/ 37 =TEH.., ground top rake and periphery ® 66 =23x ground, 6°
/' 57 =U.., molded top rake and periphery ® 70 =3x ground, 10°
/' 58 =TP., molded top rake and periphery & 72=3« ground, 12°
' 59 =T.., molded top rake and periphery & 80 = 3x ground, 20°
60 = C.., ground top rake and periphery © 82 = left hand, 12° sharp edged
78 = Copying insert 35°, molded top rake and periphery @ 83 = right hand, 12° sharp edged
79 = C.., molded top rake and periphery (B 94 = neutral, tipped, complete, NLNR
& 98 = neutral, tipped on corner
& 99 = neutral, tipped on corner, NL/NR

(3 Index Number: Inscribed Circle d1 inch (mm)

:@ :X@ﬁ@ molded

00 = Double chip rake (PD) honed cutting edge

07 = Finished geometry

10 =Wave geometry, honed cutting edge+land
11 =20° Continuous rake, honed cutting edge
12 = Alu-/Finished geometry

132 = Wave geometry, honed cutting edge

(S

i i i o Qe 01 =Doube i oke () hone uting dgerlond
10=0.197 (500) 22=0303(7.70) 44 =0.500 (12.70) - g; - ;ﬁ:’p?:‘;’::;ztgs(i(;;"r‘s:]::tz'lz‘éll:;’izgt‘“d
12=0.217 (5.50) 23=0.313(7.94) 50 =0.591 (15.00) ® 04 = Continuous rake
:i Z gilz E:Zg; :: : g:;; gggi 3806931760 :\'/ 05=10° Cont?nuous rake (T) honed cutti.ng edge
17=0236(6.00) 32 =0.375 (9.52) ;/ 06 = 12° Continuous rake (C) honed cutting edge

i

o

(® Index Number: Modification Number
1..9

~ S
(NN

5

(® Index Number: Insert Nose Geometry inch (mm)
© 01=R0.004(0.1) 33 = U8.77 15° clearance angle

© 02=R0.008(0.2) Cutting edge form for Unisix milling

& 03 =R0.012(0.3) cutter inserts

& 04=R0.016 (0.4) 34 = F and KUF 90°

© 05="R0.020(0.5) 35 = F and KUF 75°

© 06 =R 0.024 (0.6) 36 = F and KUF 60°

© 08 =R0.031(0.8) 39 =R 0.002 (0.05)

© 12=R0.047 (1.2) 40 = 45° corner for chamfer cartridge

© 30=U8.00R0 75 = Support chamfer 75° LH. (@ Index Number: Carbide Grade
@ 31=urF 90 = Support chamfer 90° L.H. Example

@ 32=us 01="P10

03 = P25M

7.114



Numerical Coding for Inserts W 83 — W 97 & KOMET
W 8 3 4 4 0 0 0 . 0 6 7 6
@ ® ® ®

® @

(1) Identification Letter: Prime Category Letter for Standard Inserts

(2) Index Number: Secondary Group Number for
Insert Geometry

ISO Basic Forms
83 =S... square

84 =T... triangular

85 = C... rhomboid 80°
86 = D... rhomboid 55°
89 = V... rhomboid 35°
90 = W... hexagonal 80°
95 =R... round

97 = Threaded

(3 Index Number: Inscribed circle d1

13 =7/32 (5.56)
18=1/4 (6.35)
24 =0.315 (8.00)
32=3/8 (9.52)
38=7/16 (11.10)
44=1/2 (12.7)
53=5/8 (15.88)

62 =3/4 (19.05)

@ Index Number: Serial Number
01...99

(6) Index Number: Modification Number
1..9

(&) Index Number: Serial Number
01...99

(@ Index Number: Carbide Grade

Example
01="P10
03 = P25M
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Numerical Coding for Inserts Q..

Q ¢ 9 1.8 0 0 0
% 217 4 4 0 0 O
® ® ® ®

(1 Identification Letter: Prime Category Letter for Standard Inserts

(2) Index Number: Secondary Group Number for
Insert Geometry

1SO Basic Forms
09 =S... square

—12 =T... triangular
15 = C... rhomboid 80°
21 = E... rhomboid 75°
36 = A... thomboid form

(3 Index Number: Inscribed Circle d1 inch (mm)
13 = 0.219 (5.56)
18 = 0.250 (6.35)
24 = 0.315 (8.00)
32 =0.375(9.52)
38 = 0.437 (11.10)
44 = 0.500 (12.70)
53 = 0.625 (15.88)

e e e e

@) Index Number: Serial Number
01...99

(6) Index Number: Modification Number
1..9

(6 Index Number: Serial Number
01...99

(@ Index Number: Carbide Grade

Example
01=P10

03 = P25M

7.116

O =

-t N
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=



& KOMET
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Application Recommendation
for KUB® / KUB Trigon® and KUB Quatron®

1  Drilling uneven surface (Castings)

e reduce feed rate depending upon the quality of
surface finish if necessary

2  Drilling on slanted surface

¢ reduce feed rate according to the angle of slanted
surface
General rule:  3° A 30%
10° A 40% , use tools max. 2xD
25° A 60% |

e use tougher indexable insert grade :
e use stable corner radius R4

3 Drilling through interruption

e reduce feed rate up to 50% on entry to interruption
e use tougher indexable insert grade
e use stable corner radius

4  Drilling on curved surface

* possible without difficulties
¢ reduce feed rate if necessary

reduce feed rate up to 50% if necessary

watch for chips wrapping around the cutting tool
use tougher indexable insert grade

use stable corner radius

5 Drilling with a cross hole

6 Drilling into interrupted cut

o first drill @) + (2), then drill 3)

o check distribution is symmetrical

e avoid chip jams

¢ if necessary reduce to approx. 0.04" - 0.06"

(1-1.5 mm) on the @ on circumference ® @
* reduce feed rate 50% for interrupted cut |~
e use tougher indexable insert grade \ 1/
e use stable corner radius ®

8.4

up to zx D

7 starting on a groove or large center drilled

hole
e use short tools, max. 3xD f
o perform spot facing if necessary /
¢ reduce feed rate
e use tougher indexable insert grade for |
the inside carbide inserts N7

8 Drilling on an edge

e reduce feed rate up to 50%
e use tougher indexable insert grade
e use stable corner radius

9 Drilling into welded joint

e reduce feed rate
e use max. 3xD tools

10 Drilling through stackplate

e recommended with KUB Quatron
¢ not recommended with KUB / KUB Trigon
o sturdy workpiece clamping required

|

BN

11  Rough boring

o recommended with KUB Quatron
e recommended with KUB Trigon up to 3xD

12 Adjustable

e using adjusting holder (ABS-MV) and eccentric
adjusting holder

e for turning machines over axis

Note: please note max. offset @ €)=

in tables




Application Recommendation
for KUB® / KUB Trigon® and KUB Quatron®

1  Drilling uneven surface (Castings)

e reduce feed rate depending upon the quality of
surface finish if necessary

2 Drilling on slanted surface

* max. 3° angled position possible (cast angles)
¢ reduce feed rate when starting bore
e use stable corner radius

!

LA

3 Drilling through interruption

e reduce feed rate up to 50% on entry to
interruption

e use tougher indexable insert grade

e use stable corner radius

4  Drilling on curved surface

possible without difficulties
reduce feed rate if necessary

reduce feed rate up to 50% if necessary

watch for chips wrapping around the cutting tool
use tougher indexable insert grade

use stable corner radius

5 Drilling with a cross hole

6 Drilling into interrupted cut

o first drill @) + (2), then drill (3)

o check distribution is symmetrical

e avoid chip jams

o if necessary reduce to approx. 0.04" - 0.06"
(1-1.5 mm) on the @ on circumference ®

®

e reduce feed rate 50% for interrupted cut |~
e use tougher indexable insert grade sy
e use stable corner radius ®

e 3 % D & KOMET

7 starting on a groove or large center drilled
hole

e yse short tools, max. 3xD

e perform spot facing if necessary ]

e reduce feed rate

e use tougher indexable insert grade for |

the inside carbide inserts N7

8 Drilling on an edge

* not recommended for 3xD tools

* because of the undefined surface for starting the
bore, pre-machining is required (spot facing, face
milling)

e then continue as described in Point 1 '

1A

9 Drilling into welded joint

e reduce feed rate
e use max. 3xD tools

10 Drilling through stackplate

e recommended with KUB Quatron
* not recommended with KUB / KUB Trigon
e sturdy workpiece clamping required

11  Rough boring

e recommended with KUB Quatron
e recommended with KUB Trigon up to 3xD

12 Adjustable

* using adjusting holder (ABS-MV) and eccentric
adjusting holder

o for turning machines over axis

Note: please note max. offset @ €=

in tables




Application Recommendation
for KUB® / KUB Trigon®

1  Drilling uneven surface (Castings)

e reduce feed rate depending upon the quality of
surface finish if necessary

2  Drilling on slanted surface

* not recommended for 4xD tools
e starting surface must be spot faced or spot milled

HR

e Reduce feed rate up to 50% for 4xD tools

3 Drilling through interruption

|

4  Drilling on curved surface
e starting surface must be milled evenly

|

5 Drilling with a cross hole

¢ not recommended for 4xD tools
o if necessary apply cross bore later

6 Drilling into interrupted cut
e drilling bore (3) is not recommended

L ®

®
a
b

8.6

up to 4x D

7 starting on a groove or large center drilled
hole
* points for starting bore must be

rough machined first //|\

8 Drilling on an edge

¢ not recommended for 4xD tools

e because of the undefined surface for starting the
bore, pre-machining is required (spot facing, face
milling)

e then continue as described in Point 1 |

9 Drilling into welded joint

e reduce feed up to 50% for 4xD tools
¢ if necessary pre-machine point for starting bore

10 Drilling through stackplate
* not recommended for 4xD tools

|

=S

11  Rough boring

* not recommended

12 Adjustable

e dimensional adjustment is possible within 0.005"
of its diameter

N




Application Recommendation & KOMET
for KUB Duon® up to 5 x D

1  Drilling uneven surface (Castings) 7 starting on a groove or large center drilled
hole
® possible in principle ® possible under certain conditions ‘
e reduce feed rate when starting drill ¢ reduce feed rate if necessary ]

o face before hand where center is
| particularly large |

2  Drilling on slanted surface 8 Drilling on an edge

e spot face surface before starting bore e start point must be flat
e avoid chips jams

BV LA

3 Drilling through interruption 9 Drilling into welded joint

® possible under certain conditions . i )
e Reduce feed rate if necessary * reduce feed rate when starting bore

o face before hand if necessary

|

4  Drilling on curved surface 10 Drilling through stackplate
e centered boring can be started with reduced ® possible in principle
feed rate e avoid large spaces between elements

e spot facing is required if the point for starting
the drill is outside the radius center | ‘

5 Drilling with a cross hole 11  Rough boring

e during the interruption, reduce feed rate by 1/2 e not recommended
e cross bore max. 1/3 of bore diameter
e off-center cross bore is not recommended

' |

= 7

6 Drilling into interrupted cut 12 Adjustable
o first drill @) + (2), then drill 3 * not recommended
e check distribution is symmetrical e dimensional adjustment of diameter via inserts
e avoid chip jams
e offset max. 0.8xD ® @
I~ ===
4 Y oy
Ny ><
® L



Application Recommendation
for KUB V46/V47

1

8.8

Drilling uneven surface (Castings)

e reduce feed rate depending upon the quality of
surface finish if necessary
o if necessary adjust centering slightly

Drilling on slanted surface

¢ not recommended with V46/V47
o the starting surface must be even or rough machined

Drilling through interruption

e drilling out with interrupted cut may not be possible
¢ angled length max. 3° (6xD)
e check support element correctly set

Drilling on curved surface

o if drilling is started centrally on the curved surfaces,
this can be done without reducing the parameters
¢ if the point for starting the bore lies outside the

radius center, spot facing is required
R4

e the cross bore must not cross with the bore for the
center drill
o reduce feed rate

Drilling with a cross hole

Drilling into interrupted cut

e first drill bore (1) and @

e possible to machine bore (3)

e reduce feed rate 50%

e check length setting for center drill; ® @
should be set acc. to setting table 8xD

an
f§
N/

up to 9x D

7 starting on a groove or large center drilled
hole
e in principle not recommended

e when starting the bore it must be /
ensured that the center drill is engaged

before the inserts cut

o if a center drill is used, the external !
diameter of the central bore should be W
smaller than the diameter of the center |
drill :

8 Drilling on an edge

¢ not recommended
e the starting position must be flat

9 Drilling into welded joint

e starting the bore where there are raised areas can
cause the center drill to deflect

¢ if necessary adjust centering slightly

¢ rough machine starting point

10 Drilling through stackplate
e not recommended with V46/V47

|

=S

11 Blind hold

® possible
e set guide pads 0.020 “(0.5 mm) below actual
diameter

12 Adjustable
e can be adjusted from 2.559" (65 mm) diameter

=@==




for KUB Centron®

Application Recommendation 9 & KOMET
up to x D

1  Drilling uneven surface (Castings) 7 starting on a groove or large center drilled
hole
® possible in principle ® possible under certain conditions ‘
e reduce feed rate when starting bore ¢ reduce feed rate if necessary ]

o face before hand where center is
| particularly large |

2  Drilling on slanted surface 8 Drilling on an edge

e spot face surface before starting bore e spot face surface before starting bore
e avoid chips jams

3 Drilling through interruption 9 Drilling into welded joint
e possible under certain conditions )
« reduce feed rate if necessary * reduce feed rate when starting bore
« drilling angle max. 3° o face before hand if necessary
|
oy
} .
4  Drilling on curved surface 10 Drilling through stackplate
e centered boring can be started with * not recommended

reduced feed rate
e Spot facing is required if the point for
starting the bore is outside the radius

center
| L
] | L ﬂi‘:‘
! !

5 Drilling with a cross hole 11 Blind hole
e during the interruption, reduce feed rate by 1/2 ® possible
e cross bore max. 1/3 of bore diameter e set guide pads 0.020 “(0.5 mm) below actual
o off-center cross bore is not recommended diameter
| |
=N -
6 Drilling into interrupted cut 12 Adjustable
o first drill @) + (2), then drill 3 ® can be adjusted from 2.559" (65 mm) diameter

e check distribution is symmetrical
e avoid chip jams

e offset max. 0.8xD ® @
/\/\/\
Ny
®




KC5 / KC7 Solid Carbide Drill
Set-Up

Recommended tool holders are the KOMET ABS Hydraulic Expansion Chuck and the ABS SZV Collet Chuck, both
with through-the-tool coolant. Below are special instructions for optimum drill performance.

Never chuck drill on the flutes.

Adjustment Screw

Adjustment screw must contact back surface of drill.

Maximum drill runout is .0012" TIR.

n.~

)

The drill flutes must extend a minimum 1 1/2 x D from drilling
surface at maximum drill depth.

8.10



KC5 / KC7 Solid Carbide Drill & KOMET
Coolant Set-Up

External coolant must be applied at two positions
as shown.

Coolant pressure must be a minimum of 70 PSland a volume
of 0.42 - 1 GPM. Coolant must be filtered.

1"



Performance Calculation

Special value k_

The K, values depend on the feed and its upper limiting values are shown

in the table. Due to this, it is possible that the calculated performance is
higher (~ 10 — 20%) than the actual required production performance. This
is intended due to the machine tool efficiency as a safeguard against failure.

2
5| % £
S| g g
5|2 |= 8w
| |8 i 3 Special value
= —~ A
£ 2| 2 52 k, (Ibs/in?)
= | Q| = ==
° S Unalloyed steel A570.36
= e} 1213 252,000
Vi A573.81
Low alloy steel
N 8 5120
~ 8 1055 299,000
R 5115
[=3 Lead alloy
= % 12113 181,000
High alloy steel
o heat resistant 4140
g =3 structural,. hgat 1064 355,000
A treated, nitride steels
o Tool steel
e S H13
3P g o 264,000
HSS
-
3 270,000
o o [Special alloy: Inconel® 718
A L0 |Inconel, Hastelloy, Nimonic® 80A 303,000
- o T!tan!um.
w = Titanium alloy AMS R54520 199,000
o inless steel:
o =3 austenitic 304L
% byl 300 series 316 348,000
[ Stainless steel
-= 8
S S 630 367,000
"~ o Stainless steel:
,3 8 martensitic/ferritic 3(2)(3) 374,000
- G . t i
o |Grey castiron No 35 B
8 none 165,000
Alloy grey cast
? |iron A436Type 2 186,000
o |Nodular cast iron
™ |ferritic 60-40-18 157,000
Nodular cast iron
§ ferritic / pearlitic 80-55-06 165,000
o [Nodular cast iron | 100-70-03
L0 |pearlitic 152,000
iron| 70003
o |Alloyed nodular
Q |castiron A43D2 171,000
o [Vermicular cast
R [iron 152,000
Copper alloy,
brass, Lead alloy,
] |Bronze, UNS 36000 113,000
Lead bronze:
good cut
Copper alloy,
© |Brass, Bronze:
= average cut 113,000
o Wrought
& |aluminum alloy 94,000
Aluminum alloy: | GD-AISi12
Si content <10%
0 i content <10% 113,000
Magnesium alloy
o o |Aluminum alloy:
< S [sicontent>10% | A360.2 120,000
o o Hardened steel
1A g < 45 HRC 418,000
=Y = Hardened steel
© D > 45 HRC 479,000

8.12 Important: See page 8.21 for application details and safety notes !



Drilling

The machine power in H.P.

v.ox fxDxk

H.P.

132,000 x m

Example: Material - Low Carbon Steel, Diameter - 1.575

f = Feed (IPR) =0.0059 IPR
k_= Special value (lbs/in?) = 252,000 lbs/in?
D = Diameter (inch) = 1.575 inch
v_= Cutting speed (sf/min) = 620 sf/min
1 = Machine tool efficiency (0.7-0.85) =0.8

620 x 0.0059 x 1.575 x 252,000
-— =13.7H.P.

H.P.

132,000 x 0.8

The axial feed load F, required is approx.:

F,=~ 0.7 x x fxk
f = Feed (IPR) = 0.0059 IPR
k_= Special value (lbs/in?) = 252,000 lbs/in?
D = Diameter (inch) = 1.575 inch

1.575

F= 07 x T x 0.0059 x 252,000 = 820 Ibs

f

The torque at the spindle in inch-lbs

2
M, = 2 x fxk
8
f = Feed (IPR) =0.0059 IPR
k.= Special value (Ibs/in?) = 252,000 Ibs/in?
D = Diameter (inch) = 1.575 inch

2
M = 15% x 0.0059 x 252,000 = 461 in-lbs

S

Finish Boring

The machine power in H.P.

a xfxk xn({D-a)
P c P

= @
i 126,100 x 7 ‘N!
I

Example: Material - Low Carbon Steel, Diameter - 1.575

a,= Maximum depth of cut (inch) =0.2 inch

f = Feed (IPR) =0.0059 IPR
k.= Special value (lbs/in?) = 252,000 Ibs/in?
D = Diameter (inch) = 1.575 inch

n = Spindle speed (RPM) = 1560

1 = Machine tool efficiency (0.7-0.85) =0.8

0.2 x 0.0059 x 252,000 x 1560 (1.575 - 0.2)

. =63 HP
126,100 x 0.8
The axial feed load F, required is approx.:
Fo~ 07 xa x fxk
p C
a= Maximum depth of cut (inch) =0.2 inch
f =Feed (IPR) =0.0059 IPR

k= Special value (lbs/in?) = 252,000 Ibs/in?

F,~ 0.7 x 0.2 x 0.0059 x 252,000 = 208 lbs

The torque at the spindle in inch-lbs

a,= Maximum depth of cut (inch) =0.2 inch

f = Feed (IPR) =0.0059 IPR
k_= Special value (lbs/in?) = 252,000 Ibs/in?
D = Diameter (inch) =1.575 inch

M, = &202 02 x 0.0059 x 252,000 = 204 in-lbs

Important: See page 8.21 for application details and safety notes ! 13




Troubleshooting Guide
for KUB® / KUB Trigon®

Rotating and Stationary Applications

Short tool life types of wear on inserts

Possible cause > Solution
e cutting speed too high > select correct cutting speed
e cutting material with low wear resistance > select grade with higher wear resistance
e excessive tool overhang > if possible, use shorter tool
e damaged insert pocket > check tool, change if necessary
e clamping device not stable enough > improve stability

Bore narrows at bottom

‘ Possible cause > Solution

| e chip jam on external cutting edge > use diifferent chip breaker geometry, increase feed if

! necessary

! o material very soft > increase cutting speed, reduce feed. Use positive chi
ry 9 Sp p p

\ geometry

Bore widens at bottom

‘ Possible cause > Solution

1 e chip jam on internal cutting edge > use different chip breaker geometry, increase feed if
| necessary

|

Bad surface finish

‘ Possible cause > Solution
e bad chip removal > improve cutting parameters:
4= increase cutting speed reduce feed
-

Build-up on cutting edge

Possible cause > Solution

e cutting speed too low > increase cutting speed
‘_ e insert too negative > use positive geometry
\- e coating not suitable > select correct coating

Friction marks on tool body

Possible cause > Solution
e drill diameter too small > check setting
[t Sk wnyy e chip removal problems > improve cutting parameters, check geometry of inserts

e cutting edge corner radius too large > use correct cutting edge radius

8.14



& KOMET

Stationary Applications

Fracture on internal cutting edge

Possible cause > Solution
e insert height of tool too high/too low > tool turret/holder may have shifted
readjust machine
* mix-up between heavy duty/ > use correct insert
regular duty insert
e feed rate too high > reduce feed rate
e insert grade too brittle > use tougher insert grade
e wrong insert geometry > use geometry with chamfered cutting edge

Fracture on external cutting edge

Possible cause > Solution
e feed rate too high > reduce feed rate
e interrupted cut > change to tougher insert grade
e cutting edge corner radius too small > use insert with larger cutting edge radius

Bore too small/too large

v Possible cause > Solution
¢ machine not at X-0 position > move axis to correct position
S ¢ machine axis shifted > readjust machine

Rotating Applications

Fracture on internal cutting edge

Possible cause > Solution
* mix-up between heavy duty/ > use correct insert
regular duty insert
o feed rate too high > reduce feed rate
e insert grade too brittle > use tougher insert grade
e wrong insert geometry > use geometry with chamfered cutting edge

Possible cause > Solution
o feed rate too high > reduce feed rate
e interrupted cut > change to tougher insert grade
e cutting edge corner radius too small > use insert with larger cutting edge radius

Bore too small/too large with adjustable tool

v Possible cause > Solution
e wrong cutting edge radius used > use correct cutting edge radius
e incorrect setting > adjust setting to correct parameters
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Troubleshooting Guide
for KUB Centron®

Rotating and Stationary Applications

Short tool life types of wear on inserts

Possible cause > Solution
e cutting speed too high > select correct cutting speed
e cutting material with low wear resistance > select grade with higher wear resistance
e excessive tool overhang > if possible, use shorter tool
e damaged insert pocket > check tool, change if necessary
e clamping device not stable enough > improve stability

Bore narrows at bottom

Possible cause > Solution
‘ e chip jam on external cutting edge > use diifferent chip fracture geometry,
increase feed if necessary
! ¢ material very soft > increase cutting speed, reduce feed
} use positive chip geometry
\ e incorrect axial adjustment > adjust setting as shown on setting sheet in operating
of center drill instructions

Bore widens at bottom

‘ Possible cause > Solution

} e chip jam on internal cutting edge > use different chip breaker geometry,
\ increase feed if necessary
|

Bad surface finish

‘ Possible cause > Solution
—— e bad chip removal > improve cutting parameters:
i increase cutting speed reduce feed
i

Build-up on cutting edge

Possible cause > Solution
@ e cutting speed too low > increase cutting speed
‘- e insert too negative > use positive geometry
\- e coating not suitable > select correct coating

Friction marks on tool body

Possible cause >Solution
o drill diameter too small > check setting
e chip removal problems > improve cutting parameters, check geometry
%% of inserts
e cutting edge corner radius too large > use correct cutting edge radius
e chip jams on support element, > basic element < 6 x D, use of support
fractured support element element can be omitted

8.16



Stationary Applications

Heavy wear on one side of center drill

Possible cause

& KOMET

>Solution

e tool not centered

Withdrawal groove on one side

> tool turret/holder may have shifted
readjust machine

Fracture on external cutting edge

Possible cause

%‘ Possible cause >Solution
* tool not centered > tool turret/holder may have shifted
— readjust machine

>Solution

o feed rate too high
e interrupted cut
e cutting edge corner radius too small

Bore too small/too large

v Possible cause

N 7

> reduce feed rate
> change to tougher insert grade
> use insert with larger cutting edge radius

Rotating Applications

Heavy wear on one side of center drill

>Solution
e machine not at X-0 position > move axis to correct position
¢ machine axis shifted > readjust machine
Possible cause >Solution

e insufficient guiding

Fracture on external cutting edge

/ Possible cause

> check length setting on center drill

> Solution

o feed rate too high
e interrupted cut
e cutting edge corner radius too small

Bore too small/too large with adjustable tool

v Possible cause

> reduce feed rate
> change to tougher insert grade
> use insert with larger cutting edge radius

> Solution

e wrong cutting edge radius used
e incorrect setting

> use correct cutting edge radius
> adjust setting to correct parameters
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Troubleshooting Guide
for KUB Quatron®

Rotating and Stationary Applications

Short tool life types of wear on inserts
Possible cause

>Solution

e cutting speed too high

e excessive tool overhang
e damaged insert pocket
e clamping device not stable enough

Bore narrows at bottom
‘ Possible cause

e cutting material with low wear resistance

> select correct cutting speed

> select grade with higher wear resistance
> if possible, use shorter tool

> check tool, change if necessary

> improve stability

>Solution

e chip jam on external cutting edge

|
e material very soft

Bore widens at bottom

‘ Possible cause

> use different chip fracture geometry,
increase feed if necessary

> fncrease cutting speed, reduce feed
use positive chip geometry

>Solution

e chip jam on internal cutting edge

Bad surface finish

> use different chip breaker geometry,
increase feed if necessary

‘ Possible cause >Solution
—— e bad chip removal > improve cutting parameters:
el increase cutting speed reduce feed
e

Build-up on cutting edge

Possible cause

>Solution

e cutting speed too low
e insert too negative
e coating not suitable

Friction marks on tool body

Possible cause

> increase cutting speed
> use positive geometry
> select correct coating

>Solution

o drilldiameter too small
e chip removal problems

e cutting edge corner radius too large

8.18

> check setting

> improve cutting parameters,
check geometry of inserts

> use correct cutting edge radlius



& KOMET

Stationary Applications

Fracture on internal cutting edge

Possible cause > Solution

e insert height of tool too high/too low > tool turret/holder may have shifted

‘ readjust machine

. * mix-up between heavy duty/ > use correct insert
"n! regular duty insert
” e feed rate too high > reduce feed rate

e insert grade too brittle > use tougher insert grade
e wrong insert geometry > use geometry with chamfered cutting edge

Fracture on external cutting edge

Possible cause >Solution
e feed rate too high > reduce feed rate
e interrupted cut > change to tougher insert grade
e cutting edge corner radius too small > use insert with larger cutting edge radius

Bore too small/too large

.V Possible cause > Solution
¢ machine not at X-0 position > move axis to correct position
¢ machine axis shifted > readjust machine

Rotating Applications

Fracture on internal cutting edge

Possible cause > Solution
* mix-up between heavy duty/ > use correct insert
‘ regular duty insert
I~ o feed rate too high > reduce feed rate
‘ “” e insert grade too brittle > use tougher insert grade
e wrong insert geometry > use geometry with chamfered cutting edge

Fracture on external cutting edge

Possible cause > Solution
o feed rate too high > reduce feed rate
e interrupted cut > change to tougher insert grade
e cutting edge corner radius too small > use insert with larger cutting edge radius

Bore too small/too large with adjustable tool

v Possible cause > Solution
e wrong cutting edge radius used > use correct cutting edge radius
e incorrect setting > adjust setting to correct parameters
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Troubleshooting Guide
for KUB Duon®

Short tool life types of wear on inserts
Possible cause

>Solution

e cutting speed too high

e cutting material with low wear resistance
e excessive tool overhang

e damaged insert pocket

e clamping device not stable enough

e run-out error

Bad surface finish

> select correct cutting speed

> select grade with higher wear resistance
> if possible, use shorter tool

> check tool, change if necessary

> improve stability

> check tool, adapter and spindle

‘ Possible cause >Solution
e bad chip removal > improve cutting parameters:
—— increase cutting speed reduce feed
il > check cutting parameters,
—— reduce feed rate when starting drill

Friction marks on tool body

Possible cause >Solution
e drill diameter too small > check setting
e chip removal problems > improve cutting parameters,
check geometry of inserts

e cutting edge corner radius too large > use correct cutting edge radius

Possible cause

>Solution

e cutting material not sufficiently
wear resistant

e cutting speed too high

e run-out error

Tool wear, micro fractures

> better wear resistant material

> reduce cutting speed
> check tool, adapter and spindle

o feed rate not reduced when starting drill
® run-out error

Securing the inserts
Possible cause

Possible cause >Solution
e cutting material too hard > use tougher cutting material with higher tensile
strength

> reduce feed rate when starting drill and drilling out
> check tool, adapter and spindle

>Solution

DW @ * wrong screwdriver used

e starting torque too low
——

8.20

> only use Torx Plus screws and screwdriver

> Check starting torques.
Optimum starting torques only possible with
Torx Plus

> see page 8.49 for correct torque settings



Technical Notes & KOMET

Coolant Flow / Coolant Pressure

870 / = | | |
(1) up to @ 0.902"
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Water (Gallons/Minute)
Safety Notes

e Caution! When drilling rotating parts, a slug as shown pops out when drill breaks through - and can be
thrown free from the chuck with tremendous force. Adequate guards are an absolute necessity.

e Listed cutting data depends on specific operating conditions (e.g. machine, workpiece, temperature of environment,
and lubrication/coolant used). Appropriate operation conditions and proper use of tools are essential.

¢ To avoid any unnecessary over exertion to the machine and the cutting tool, it is recommended to apply the required
machine power consumption prior to using the cutting tool. (see machine power calculation on page 9.15). Please
refer to the actual machine power data in the speed / power diagram from the machine.

o Protect yourself from free flying debris such as chips. Adequate guards are an absolute necessity. To guarantee
the optimal life span of the cutting tool, it is necessary to change and or index the carbide insert in timely manner
Acceptable width of flank wear marks on inserts: W29 10... to W29 18... VB max = 0.008" (0.20 mm)
W29 24... to W29 34... VB max = 0.010" (0.25 mm)
W29 42... to W29 58... VB max = 0.012" (0.30 mm)

Balancing Note

Tool holders or adapters are supplied as balanced unit. No allowance has been made for items used with the
unit such as boring tools, milling cutters, inserts and etc. When used at high speeds, we recommend a precision
balancing of assembly prior to use.
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Application Examples

KUB Quatron® @ 0.768" (19.5 mm), 2xD / Turret Disc

Material: Unalloyed steel
Inserts: 2x W83 18000.0984
KOMET Competitor

v_ =660 sf/min
f =0.008 in/rev
t, =3 sec

Tool life 52.5 ft

KUB Trigon® @ 0.630"” (16,0 mm), 3xD / Perforated Plate

v_ =520 sf/min
f=0.004 in/rev
t, =7.5sec

Tool life 24.6 ft

+ 100%

Material: Low alloy steel

Inserts: external W29 10010.0472
internal W29 10010.0479

KOMET Competitor

v_ =590 sf/min v_= 590 sf/min

f =0.005 in/rev f=0.004 in/rev

t =6.5sec t =7.5sec 0

Thool life 78.7 ft Thool life 52.5 ft + 50 /0

Easy Special™ @ 0.618” (15.7 mm) with Step / Holder for Dehumidifier
0.618" @ with steps 0.925"/1.004" @ and 45° chamfer
Material: Aluminum alloy
Inserts: 4x W29 10110.0477

1x W29 18110.0477

v_ =650 sf/min

f=0.003 in/rev
t,=10sec

Tool life 131.2 ft

Significant savings compared with conventional machining

KUB Centron® @ 1.102 (28 mm), 6xD / Large Bearing

Material: Low alloy steel
Inserts: 2x W27 20010.0464

v_ =460 sf/min
f=0.005 in/rev
t, =52 sec

Tool life 39.4 ft

8.22



Types of Wear on Inserts & KOMET

Flank Wear Crater Wear
normal type of wear expected
Possible cause:
Remedy: e coating/substrate nof sufficiently wear-resistant
e use hardened/wear-resistance cutting materials e chip geometry too negative
¢ reduce cutting speed and feed rate
Solution:
e use substrate or coatings with better wear resistance
e use positive chip geometries

T T
Kalkverschieit

Chipping Catastrophic Breakage

Possible cause: Possible cause:

e coating/substrate too brittle ¢ wrong/excessively high cutting parameters
e vibrations on part or tool * no allowance for tool restrictions

e interrupted cut e interrupted cut

e build-up on cutting edges

Solution:
Solution: e check cutting data
e use tougher coating e check tool restrictions
* avoid vibrations -
* avoid build-up on [—

cutting edges

Thermal Wear Fracture of center insert

Possible cause: Possible cause:

e cutting speed too high e basic substrate/coatings too brittle

o excessive heat o central position of internal insert too high (insert
protrudes over center)

Solution: Solution:

e reduce cutting speed e use tougher coatings and substrate

* use more wear-resistant and more thermally stable * check lower central position of internal insert

e use center insert with stronger chamfering

coatings or substrate _ _ :
e use internal and external insert with same geometry

Thenmische Usertastung




Technical Notes
for Twin Cutter

1. Starting on uneven surfaces (cast surfaces)
! e subject to the starting angle, the feed must be reduced when starting the bore.

‘ Rule of thumb: 3° = 30%; 10° = 40%; 25° = 60%
. ‘ A e use tough insert

e use stable corner radius

| 2. Angled bore exit
e from wear cut is interrupted reduce feed rate up to 50%
.n- e use tough insert
!

e use stable corner radius

3. Starting on cambered surfaces

® no problems
e reduce feed rate if necessary

4. Roughing through a cross bore
' e reduce feed rate 50% if necessary
e watch for chip jamming around tool
e use tough insert
e use stable corner radius

| 5. Starting on an edge
e reduce feed rate by 50%
= | e use tough insert

- e use stable corner radius

6. Starting on a welded seam
e reduce feed rate
e use max. 3xD tools

} 7. Roughing through stacked plates

e use holder with 80° approach angle
Eﬁ e good workpiece clamping required
® max. gap = 0.039" (1 mm)

8.24



Troubleshooting Guide & KOMET

for Twin Cutter

long chips

e not optimum geometry

— select correct cutting depth
— select correct cutting values

f bad surface finish
= o feed rate too high — improve cutting parameters: increase cutting speed, reduce feed
— e long chips

vibrations
e feed rate too high

e cutting speed too high
e geometry too obtuse
e check axial / radial setting
e check tool assembly

25



ABS® | ABS® N

Operation and Characteristics *Fz

Receiving screw

Floating pin / s == Seal g
LT

Orientation pin / 7D

T

Coolant pipe

JLZxF
N
|

e
LRSS

Thrust screw

k.

The ABS® connection consists of the female or receiving part (spindle or adapter) and the male (pilot) portion of the actual
tool. A thrust and a receiving screw are situated radially on the receiving part (spindle or adapter). The pilot portion of
the tool carries the floating pin. The orientation pin is located radially on the face next to the pilot.

Thrust and receiving screw are axially offset from the centerline of the floating pin. When the thrust screw is tightened, and
the tapered surfaces make contact, forces F, and F, are compounded to 2 X F,. When cutting forces are introduced, minimal
“torsional slip” will occur which will actually make an even better connection. In order to allow for minor slippage, sufficient
clearance is provided between the orientation pin and the matching bore. “Torsional slip” is not desirable for stationary
applications and accurate positioning is accomplished by means of two precision location keys on the tool and with two
keyways. “The exact dimensioning of the ABS® System in conjunction with the minimal tolerance of the fit, leads to a minute
deformation to the self centering four point construction. This achieves high flexible strength, higher accuracy in change-over,
and a greater vibration dampening device”. Often the ABS® is built right into the spindle. Contrary to tapered shank tools,

this method will provide for better vibration dampening and significantly reduce tool overhang.

Tools with the Original ABS® connection system are manufactured and/or marketed exclusively by KOMET and companies
specifically authorised by KOMET. All authorized (licenced) manufacturers are contractually bound to use manufacturing
specifications supplied by KOMET.

Original ABS® systems are identified with ABS® ... under licence to KOMET. All authorized ABS® manufacturers guarantee

a quality standard which complies with KOMET manufacturing specifications. Quality and safety is guaranteed subject to
original ABS® tools being correctly used. No guarantee can be given where tools are used with modular connections which
are not identified as original ABS® tools. This particularly applies for connections which are designed to be combined and used
with original ABS® tools. Please ensure that tools are used with original ABS® connections only.

ABS®N - the ABS® Version with Keys

Features:
o For the extended demands of the machining, the ABS® was
Receiving screw ‘ modified in such a way that the torques and the cutting forces
are transmitted to precision keys. This allows the constant and full
connection of ABS® and ABS® N at any given moment.

Q = Compatibility:
J

M

Floating pin

Orientation pin

e the Standard tools with
Drive pin / ABS® male connection are
compatible with ABS® N female
Thrust screw n connection o
T e the ABS® N connection is

interchangeable with standard  high stability through ABS® with
ABS® tools. face contact and ABS® N keys

s D
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ABS® T - for increased torque requirements & KOMET

Features:

For cutting operations which set high demands, the ABS® sy-
stem has been modified so that moment and cutting forces can : 7‘
be absorbed by high-precision slots. This of course ensures that 4_ {

the results from ABS® N and ABS®T are consistently high. 3

Compatibility:

e standard ABS®T tools can be used in ABS® N adaptors

e removal the drive key, ABS®T tool can be held in standard
adaptors ABS®.

Slidi i
| Sliding pin Positioning pin

Coolant tube Drive key

ABS® spigot Screw for drive key

ABS® /| ABS® N / ABS®T Nominal Dimensions

A colour code system is used for the ABS and ABS-N d size so that selection of tools with a specific location size can be made
quickly and accurately.

Female connection Male connection
ABS® ABS® N ABS® ABS® N /ABS® T
L L

L1 min L1 min

|

ABS ABS-N ABS ABS-N ABS-T
size size d d1 L L1 min size size size d d1 L
inch (mm) | inch (mm) | inch (mm) | inch (mm) inch (mm) | inch (mm) | inch (mm)
ABS 25 | ABS25N 25 0.512 (13) | 0.945 (24) | 0.512 (13.0) ABS25 | ABS25N 25 0.512 (13) | 0.787 (20)
ABS32 | ABS32N 32 0.630 (16) | 1.063 (27) | 0.630 (16.0) ABS32 | ABS32N 32 0.630 (16) | 0.906 (23)
ABS 40 | ABS40N 40 0.787 (20) | 1.220(31) |0.728(18.5) ABS 40 | ABS40N 40 0.787 (20) | 1.024 (26)
ABS50 | ABS50N 50 1.102 (28) | 1.417 (36) | 0.866 (22.0) ABS50 | ABS50N | ABS50T 50 1.102 (28) | 1.220 (31)
ABS63 | ABS63 N 63 1.339(34) | 1.693(43) |1.102 (28.0) ABS63 | ABS63N | ABS63T 63 1.339(34) | 1.496 (38)
ABS 80 | ABS80N 1.811 (46) | 1.890 (48) |1.339 (34.0) ABS80 | ABS80ON | ABS80T 1.811 (46) | 1.693 (43)
ABS 100 |ABS 100 N 100 2.205 (56) | 2.362 (60) | 1.594 (40.5) ABS 100 |ABS 100 N 100 2.205(56) | 2.165 (55)
ABS 125 |ABS 125N 125 2.756 (70) | 2.992 (76) |2.008 (51.0) ABS 125 |ABS 125N 125 2.756 (70) | 2.756 (70)
ABS 160 [ABS160N| 160 3.543(90) | 3.780 (96) |2.559 (65.0) ABS 160 [ABS 160 N 160 3.543 (90) | 3.543(90)
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ABS® / ABS® N Replacement parts

F1

Replacement parts are supplied for
replacement purposes only. Any
other use is not permitted and
represents patent infringement.

ABS / ABS-N
25 32 40 50 63 80 100 125 160

NOO 15250 | N0O 15260 | N0O 15270 | NOO 15280 | NOO 15290 | N0O 15300 | NOO 15310 | NOO 15320 | N0O 15330

Spares assortment (1) | 5o 25 ko \y | ABS 32-FS-W | ABS 40-FS-W | ABS 50-FS-W | ABS 63-FS-W | ABS 80-FS-W | ABS100-FS-W| ABS125-F5-W | ABS160-FS-W

Thrust screw NO0O 02051 | NOO 02061 | NOO 02071 | NOO 02081 | NOO 02091 | NOO 02101 | N0OO 02111 | NOO 02121 | N0OO 02131
F1 ABS 25-F1 ABS 32-F1 ABS 40-F1 ABS 50-F1 ABS 63-F1 ABS 80-F1 ABS100-F1 | ABS125-F1 | ABS160-F1
Starting Torque (in-1bf)
Light cutting
Reamfu_ng,hﬁni_slr_ boring, 27 - 40 80-115 115-195 133-248 266 - 398 336 - 478 407 - 620 487 - 690
nish mifing
H tti
Driling g oo g | 35-44 | 133-168 | 204-266 | 266-354 | 407-531 | 487-620 | 664-885 | 797-1062
Receiving screw B NO0O 03051 | NOO 03061 | NOO 03071 | NOO 03081 | NOO 03091 | NOO 03101 | NOO 03111 | NOO 03121 | N0OO 03131
F2 ABS 25-F2 ABS 32-F2 ABS 40-F2 ABS 50-F2 ABS 63-F2 ABS 80-F2 | ABS100-F2 | ABS125-F2 | ABS160-F2
2
1 - #f 3 - #f
4 ] 4 ]
ABS / ABS-N
25 32 40 50 63 80 100 125 160
Sealing screw ﬂ L02 30510 | L02 30510 | L0O2 30520 | L02 30520 | L02 30530 | L02 30540 | L02 30550 | N0O 07100
® i _ M8x1 M8x1 M10x1 M10x1 M12x1.5 M12x1.5 M16x1.5 M36x1.5
Sealing disc L01 02011 | LO1 02021 | LO1 02031 | LO1 02041 | LO1 02051 | LO1 02061 | LO1 02071

@ E&=——"=>| ABS25-E9 ABS32-E9 ABS40-E9 ABS50-E9 | ABS63-E9 | ABS80-E9 | ABS100-E9

Plug screw H 5504100810|5504100810|5504101010(5504101010|5504101215|5504101215|5504101615|5504103615

® M8x1 M8x 1 M10x1 M10x1 M12x1.5 M12x1.5 M16x1.5 M36x1.5
Sealing ring @) 5694100811|5694100811|5694101013 5694101013 |5694101215|5694101215|5694101620
ABS® Cover

for covering ABS / ABS-N spindle adapter
when not in use

Delivery: Cover complete with seal ring

ABS / ABS-N
25 32 40 50 63 80 100 125 160
Cover L01 03020 | L01 03030 | LO1 03040 | LO1 03050 | L0O1 03060 | LO103070 | LO1 03080
s 0.04 0.06 0.11 0.21 0.38 0.65 1.08
Sealing ring @ 5291101010|5291101315|5291101615(5291102515|5291103215| 5291104220 (5291105030
8.28




ABS® / ABS® N /ABS®T and ABS® H Replacement parts & KOMET

Individual replacement parts
(spares assortment) are supplied
for replacement purposes only.
Any other use is not permitted and
represents an infringement of the
patent.

Spares assortment (5)
for milling cutter adapter

Spares assortment (3) Spares assortment (6)

ABS / ABS-N / ABS-T
25 32 40 50 63 100 125 160

NOO 17650 | NOO 17660 | N0O 17670 | NOO 17680 | NOO 17690 | NOO 17700 | NOO 17710 | NOO 17720 | NOO 17730
ABS25-ES-M3 |ABS32-ES-M3 | ABS40-ES-M3 | ABS50-ES-M3 | ABS63-ES-M3 | ABS80-ES-M3 | ABS100-ES-M3 JABS125-ES-M3|ABS160-ES-M3

NOO 19251 | NOO 19262 | NOO 19272 | NOO 19282 | NOO 19292 | N0O 19302 | N0OO 19312
SBA25-ES-M1 [SBA32-ES-M1|SBA40-ES-M1 | SBA50-ES-M1 | SBA63-ES-M1 | SBA80-ES-M1 | SBA100-ES-M1
NOO 20060 | NOO 20070 | NOO 20080 | NOO 20090 | N0OO 20100
ABS32-H-ES | ABS40-H-ES | ABS50-H-ES | ABS63-H-ES | ABS80-H-ES

NOO 17850 | NOO 17861 | NOO 17871 | NOO 17881 | NOO 17891 | N0O 17901 | NOO 17911
ABS25-ES-M4 |ABS32-ES-M4 | ABS40-ES-M4 | ABS50-ES-M4 | ABS63-ES-M4 | ABS80-ES-M4 ABS100-ES-M4)
NOO 18180 | NOO 18190 | N0O 18200
ABS50-T-ES | ABS63-T-ES | ABS80-T-ES
Floating pin NOO 00450 | NOO 00460 | NOO 00470 | NOO 00480 | NOO 00490 | N0O 00500 | NOO 00510 | NOO 00520 | NOO 00530

v

Spares assortment (2)

Spares assortment (3)

Spares assortment (&)

Spares assortment (5)

Spares assortment (&)

E3.2 ABS25-E3.2 | ABS32-E3.2 | ABS40-E3.2 | ABS50-E3.2 | ABS63-E3.2 | ABS80-E3.2 | ABS100-E3.2 | ABS125-E3.2 | ABS160-E3.2
Floating pin i NOO 01661 | NOO 01670 | NOO 01680 | NOO 01690 | N0O 01700
E3.2-H 7 ABS32-E3.2-H|ABS40-E3.2-H|ABS50-E3.2-H|ABS63-E3.2-H|ABS80-E3.2-H

Orientation pin % NOO 04050 | NOO 04060 | NOO 04070 | NOO 04080 | NOO 04090 | NOO 04100 | NOO 04110 | NOO 04120 | NOO 04130

E4 ABS25-E4 ABS32-E4 ABS40-E4 ABS50-E4 ABS63-E4 ABS80-E4 | ABS100-E4 | ABS125-E4 | ABS160-E4
Orientation pin 9 NOO 04250 | NOO 04261 | NOO 04271 | NOO 04281 | NOO 04291 | N0O 04301 | NOO 04311
E4.1 ABS25-E4.1 | ABS32-E4.1 | ABS40-E4.1 | ABS50-E4.1 | ABS63-E4.1 | ABS80-E4.1 | ABS100-E4.1
Drive key for N12 20280 | N12 20290 | N12 20300
ABS®T T50 T63 T80

Drive 'jfg’sif;ew for 5501103010 5501104012 (5501105016

Drive pin il NOO 05051 | NOO 05062 | N0O 05072 | NOO 05082 | NOO 05092 | N0O 05102 | NOO 05112

E4 SBA25-E4 SBA32-E4 SBA40-E4 SBA50-E4 SBAG3-E4 SBA80-E4 | SBA100-E4

Orientation pin @, NOO 05251 | N0O 05262 | N0O 05272 | NOO 05282 | N0O 05292 | N00 05302 | NOO 05312

E4.1 SBA25-E4.1 | SBA32-E4.1 | SBA40-E4.1 | SBA50-E4.1 | SBA63-E4.1 | SBA80-E4.1 | SBA100-E4.1
Coolant pipe — NOO0 06050 | NOO 06060 | N0OO 06070 | NOO 06080 | NOO 06090 | N0O 06100 | NOO 06110 | NOO 06120 | NOO 06130
E6 ABS25-E6 ABS32-E6 ABS40-E6 ABS50-E6 ABS63-E6 ABS80-E6 | ABS100-E6 | ABS125-E6 | ABS160-E6

Bxtraction 0] 1| ¢ 01590 | L05 01590 | L05 01590 | L05 01590 | L05 01590 | L05 01590 | L05 01590 | L05 01590 | LO5 01590

Seating mandrel | \2c 60000 | N75 80010 | N75 80020 | N75 80030 | N75 80040 | N75 80050 | N75 80060 | N75 80070 | N75 80080

|E =
Flaring mandrel | .2 60100 | N75 80110 | N75 80120 | N75 80130 | N75 80140 | N75 80150 | N75 80160 | N75 80170 | N75 80170
Coolant Pipe Installation Procedure Coolant Pipe Extraction Procedure

1. Insert coolant pipe by hand|2.Press fit coolant pipe into|3.Flare coolant pipe with|1.Insert extraction tool|{2.Tum tool clockwise as if|3.Pulltool with pipe attached

until it stops. ABS® connection until| flaring mandrel until the|] LO 01590 into coolant| tappingaholeuntilthreads| from ABS® connection
seating mandrel bottoms| tubeisflaredtocountersink| pipe. are engaged.
on ABS® face. in ABS® connection.
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HSK-A
Hollow Shank HSK-A to 1SO 12164-1

(as DIN 69893-1)
Version with hole for data
carrier to DIN 69873.

f2

fi Position of the cutting edge for

tools with single R.H. cutting edge

Taper 1:10 60°
Dimensions
HSK
size a1, d2 d10 d12 d7 | b1=00s | h2 . | f1_, 2 f3:01 | 11, 12 1402 | |5+02
max max min

HSK-A 32 32.0 24.0 26.0 | 37.00 4.2 7.05 9.50 20.0 35.0 16.0 16.0 3.2 35 3.0
HSK-A 40 40.0 30.0 340 | 45.00 5.0 8.05 12.00 | 20.0 35.0 16.0 20.0 4.0 6.0 5.0
HSK-A 50 50.0 38.0 42.0 59.30 6.8 10.54 | 1550 | 26.0 42.0 18.0 25.0 5.0 7.5 45
HSK-A 63 63.0 48.0 53.0 | 72.30 8.4 12.54 | 20.00 | 26.0 42.0 18.0 32.0 6.3 10.0 6.0
HSK-A 80 80.0 60.0 67.0 | 88.80 10.2 16.04 | 25.00 | 26.0 42.0 18.0 40.0 8.0 12.0 8.0
HSK-A100 100.0 | 75.0 88.0 | 109.75| 12.0 | 20.02 | 31.50 | 29.0 45.0 20.0 50.0 10.0 15.0 10.0

Adapters for Hollow Taper Shanks Form A and C to I1SO 12164-2
(as DIN 69063)

d1
d2
HSK-A
Adapters
Dimensions
HSK
size d1 d2 [1+02

HSK-A/C32 | 23.998 17 16.5

HSK-A/C40 | 29.998 21 20.5

HSK-A/C50 | 37.998 26 255

HSK-A/IC63 | 47.998 34 33

HSK-A/C 80 | 59.997 42 41

HSK-A/C 100 | 74.997 53 51
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HSK-A Replacement Parts & KOMET
Mounting of the Coolant Supply Unit

Coolant supply unit

Key
Note: -
The coolant supply unit should be fitted in the tool with the key to ensure a proper seal. A
coolant supply unit specifically for the machine can also be fitted, if required, using the thread
in the tool.

L . 0-Ring
d2
Coolant supply unit
Assembly parts
for 0-Ring
HSK face side and over tube
size Order No. d1 d2 L Description Order No.
32 5139100032 M10x1.0 6 26 5x1.2 2X 5291400512
40 5139100040 M12x1.0 8 29.1 7.5x1.5 2x 5291400751
50 5139100050 M16x1.0 10 32.7 9%x2 2x 5291400920
63 5139100063 M18x1.0 | 12 362 |03 Iy Ry
80 5139100080 M20x1.5 14 39.7 13x2 2x 5291401320
100 5139100100 M24x1.5 16 43.6 14x3 2x 5291401430

Delivery: Coolant tube, locking collar and two O rings.

Note:
The coolant supply connection for the tool adapters must be ordered separately.

Use only the keys listed below for assembly.
This will prevent coolant flowing back into the machine spindle/clamping system. A specific
coolant hose for the machine can also be fitted on all HSK adapters.

Key

for

HSK

- # size Order No.

32 1802101032
40 1802101040
50 1802101050
63 1802101063
80 1802101080
100 1802101100
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HSK-C Replacement Parts

HSK-C Plug

For sealing HSK units against dirt or other contamination.

L1

HSK
d
inch (mm)
HSK

Description Order No. d L L1

HSK-C 40 A06 13470 40 1.181 (30) 0.394 (10)
HSK-C 50 A06 23470 50 1.476 (37.5) 0.492 (12.5)
HSK-C 63 A06 33470 63 1.752 (44.5) 0.492 (12.5)
HSK-C 80 A06 43470 80 2.205 (56) 0.630 (16)
HSK-C100 A06 53470 100 2.598 (66) 0.630 (16)
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HSK - Features and Advantages

e Hollow taper shanks are used as a connection between machine and
tool.

e HSK is covered by I1SO 12164

e Face contact between the taper shank and the machine spindle is then
produced.

¢ This provides the following important advantages:
maximum tool change accuracy, high static rigidity, high
radial stability, compact design, low weight, use at high
spindle speeds, shorter tool change times due to lower
weight and higher acceleration on the machine.

e For standardized hollow taper shanks, KOMET has concentrated on
the HSK-A version. This version is used for automatic tool change on
machining centers, turning and milling centers and other machine tools.

e HSK-A can also be used on machines with manual tool change and
HSK-C connections.

e KOMET can also supply other HSK versions on request.

Note:

The application details shown depend on the environmental and
application conditions (e.g. machine, ambient temperature, use of
lubricant/coolant and the machining result required). These are subject to
correct operating conditions, correct application and compliance with the
spindle speed limits given for the tools.




HSK Versions

Hollow Taper Shanks

for automatic tool change DIN 69893 Part 1 and 2 — with gripper groove

Form A

Hollow Taper Shanks

e used on machining centers, milling machines, turning
machines, special machines with automatic tool
change

e central, axial coolant supply through coolant tube

e torque transmission via two key slots at end of taper

e two slots on collar for tool magazine, location edge
hole for data carrier DIN 69873 in collar

for automatic tool change DIN 69893 Part 1 and 2 — with gripper groove

Form B

Hollow Taper Shanks

e use on machining centers, milling machines for heavy-
duty cutting, turning machines

¢ enlarged collar

o off-center coolant supply through collar or central
supply through coolant tube

e torque transmission via two slots on collar

® |ocation edge

® hole for data carrier DIN 69873 in collar

for manual tool change DIN 69893 Part 1 and 2 — without gripper groove

Form C

8.34

o preferably used for spindles on transfer lines and
special machines with no automatic tool change or for
short bore spindles and tool extensions and reducers

e central, axial coolant supply

e torque transmission via two key slots at end of taper



& KOMET

Hollow Taper Shanks
for manual tool change DIN 69893 Part 1 and 2 — without gripper groove

FormD

e for use in all areas which require better support from a
large contact surface during manual tool change

e with larger collar

e off-center coolant supply through collar or central
supply through coolant tube

e torque transmission via two collar slots

Hollow Taper Shanks
for higher spindle speeds (HSC). Provisional standard DIN 69893 Part 5 and 6 — with gripper groove

FormE

e used for high frequency spindles and wood machining
e rotationally symmetrical, without key slots

e torque transmission via friction resistance

e central coolant supply possible through coolant tube

Hollow Taper Shanks
for higher spindle speeds (HSC). Provisional standard DIN 69893 Part 5 and 6 — with gripper groove

FormF

e with larger collar
e central coolant supply possible through coolant hose
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8.36

KomLoc® HSK - Clamping System

Features of the KomLoc® HSK - Clamping System

e Simple and low cost spindle contour

e Minimum number of extremely sturdy components
e Maximum clamping force

e Specially designed for high speed machining (HSC)
e Internal coolant supply

e Practical ejector function

Applications

There are numerous occasions that require manual clamping of hollow taper
shank (HSK) tools. The new KOMET HSK clamping system is used throughout
transfer lines, machining centers, turning lathes, multi-head machines and
pre-setting devices.

e Direct mounting on multi-head machines and short boring spindles

e Spindle mounted and location adapter flanges are available

e Adapters for extension and reduction

Using the KomLoc® HSK - Clamping System

Operation of the KomLoc® clamping system is quite simple by the turn of
a hexagonal key. A low draw-in moment automatically produces a sturdy
and effective clamping action. In addition, an axial movement or turning of
the locking ring prevents dirt and chips from penetrating into the clamping
mechanism.

HSC (High Speed Cutting) Ability
The new KomLoc® clamping system is predestined to be utilized at high

cutting speeds due to the radial expanding effect of the clamping action. The
clamping cartridge is designed to be completely symmetrical in rotation.

Coolant Supply

Internal coolant supply is introduced by two coolant hoses which form a
cage with the ejector and the distributor. This cage is supported on floating
bearings and produces a seal for a coolant pressure of p > 30psi

Application Details

The clamping adapter ensures a excellent transmission of the bending and
torsion moments by maintaining the correct draw-in moments and clamping
forces. The direction of these moments is not affected by the position of
clamping cartridge.



KomLoc® HSK - Clamping System K & KOMET

Function

Force flows directly through the clamping claw

Clamping Mechanism

e The two clamping nuts are expanded radially by using a hexagonal key on the
threaded spindle

e The two clamping elements are applied to the clamping shoulder of the hollow
taper shank (HSK)

e The high axial clamping force produces a positive connection

Release Mechanism

Clamping is released by moving the two clamping elements inwards back to the
block. This activates the ejector which releases the connection.

Clamping Force / Rigidity

The high clamping forces (see table) produce excellent bending resistance.
Depending on the operation temperature and the lubrication on the clamping

element, clamping forces may vary by +/- 15%.

KOMET
Standard Value

HSK alffor | Torque | Tension | Torque | Tension | Torque | Tension | Torque | Tension
size |operating| setting | force | setting | force | setting | force | setting | force
ft-lbs lbs ft-lbs lbs ft-lbs lbs ft-lbs Ibs
25 2 - - 0.74 787 11 1236 1.48 1574
32 2.5 11 1461 1.48 1798 1.84 2023 2.58 2473
40 3 2.95 3597 3.69 4047 443 4496 5.90 5620
50 4 3.69 4271 5.53 5620 7.38 6969 11.06 9217
63 5 7.38 6295 9.22 7194 11.06 8992 12.91 11465
80 6 11.06 8318 14.75 | 10116 | 18.44 | 11240 | 22.13 | 13489
100 8 22.13 8992 36.88 | 13489 | 44.25 | 15737 | 44.25 | 15737
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KomLoc® HSK - Clamping System K

Spindle Contour

0] L @)

L2

| | @ | |
| |
| |
L3 min.
Assembly | o Fitting Dimensions inch @mm)
The KomLoc® clamping cartridge is o @
extremely easy to assemble. Insert the . _
KomLoc® cartridge, rotate 90° and secure i‘:‘?f'ﬁ':]“g Sti‘:'nir:lng Ba”sfc’r':s;”re
with threaded pin. This can be done from for g g
any side and requires no alignment. HSK
size L1 L2 d1 d2 Order No. | L3 | OrderNo. | Order No.
min
1.091 | 0.831 | 0.661 | 0.531 0.551
Note: 25 | 5 | orn | es | (3s | L0701420 [C20T1 10701720 | N10 30736
: 1.350 | 1.075 | 0.831 | 0.669 0.630
Sealing ring for use on short bore spindles 32 | eay | @3 | o | g | 0701430 |77 | L0701730 | N1030737
i iunction wi i 1.669 | 1331 | 1.039 | 0.827 0.748
to DI_N 690.(|)2 blln conjunctlor; with centrifuge O | ow | Go | osa | oro | 10701440 | TS 10701740 | N10 30738
ring I1s available on request. 2.087 | 1.661 | 1.299 | 1.024 0.945
Detailed dimensional drawings are available N &0 | @y | 30 | eeo | H0701450 | 7,,"| L0701750 | N1030739
2559 | 2.079 | 1.673 | 1.339 1.142
on request. 63 | ‘wo | &8 | s | Gro | 10701460 |51 10701761 | N10 30740
3339 | 2.661 | 2.079 | 1.654 1.457
80 | i | 610 | Gre | (ap | L0701470 | TESTH 10701771 | N1030741
4173 | 3.323 | 2.598 | 2.047 1.850
100 | Goeo | era | oo | G2o | 10701480 1571 10701780 | N1030742

Components

Clamping elements
(pair)

<

(:&\ll Threaded spindle 0-Ring

Thread pin Set of clamping nuts

KomLoc® clamping devices
are available for sizes HSK-

25 to HSK-100 KomLoc® Clamping cartridge Replacement Parts
Threaded spindle | Set of clamping Threaded pin
® nuts @ ®
Delivery: Description Order No. Order No. Order No. Description Order No.
KomLoc® clamping cartridge,
fully assembled, including System K IKZ-HSK25 L07 01020 L07 01120 L07 01220 M2x5SW0.9 | NOO 70820
0-rings and threaded pin. System K IKZ-HSK32 L07 01030 L07 01130 L07 01230 | M2.5x8SW1.3 | NOO 70830

System K IKZ-HSK40 L07 01040 L07 01140 L07 01240 M3x10 SW1.5 NOO 70840
System K IKZ-HSK50 L07 01050 L07 01150 L07 01250 M4x12 SW2 NOO 70850
System K IKZ-HSK63 L07 01060 L07 01160 L07 01260 M5x16 SW2.5 NOO 70860
System K IKZ-HSK80 L07 01070 L07 01170 L07 01270 M6x20 SW3 NOO 70870
System K IKZ-HSK100 L07 01080 L07 01180 L07 01280 M8x25 SW4 NOO 70880
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KomLoc® HSK - Clamping System K

for MQL

Description / Features

e KomLoc® minimal lubrication clamping element with open central area

e through hose for supply of minimal lubrication
¢ high clamping force similar to KomLoc®

e integral ejector

e compatible with existing KomLoc® contour

e available in sizes HSK 40, 50, 63, 80 and 100
e operating key can be held on both sides

inch (mm)

Description Order No. Pipe-@ Clamping force
with ejector in Ibf
System K MMS-HSK40 L07 02040 0.154 (3.9) 4500
System K MMS-HSK50 L07 02050 0.193 (4.9) 6750
System K MMS-HSK63 L07 02060 0.272 (6.9) 9000
System K MMS-HSK80 L07 02070 0.311(7.9) 11250
System K MMS-HSK100 L07 02080 0.390 (9.9) 15750

& KOMET
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KomLoc® HSK - Clamping System M

Spindle Contour

0] s @
12 L1
12

di | d2|

d1|d2
L3 min.
Note: Fitting Dimensions inch @mm)
Sealing ring for use on short bore spindles o) @
to DIN 69002 in conjunction with centrifuge - _
ring is available on request. Seal ring Sealring | Ball pressure
Detailed dimensional drawings are available for shifting trming screw
on request. HSK
size L1 L2 d1 d2 Order No. | L3 | OrderNo. | Order No.
min min
1.654 | 1.307 | 0.906 | 0.591 0.748
0 |5 s | e | o | 10701440 T 10701740 | N10 30738
1.870 | 1.504 | 1.063 | 0.709 0.945
50 | s | Gy | @ | e | L0701450 |71 10701750 | N10 30739
2.224 | 1.823 | 1.260 | 0.787 1.142
63 | es | wes | oy | b | 10701460 | 1051 10701761 | N10 30740
25539 | 2.138 | 1.496 | 0.906 1.457
80 | &y | Gay | G | oy | L0701470 | TE2T1 10701771 | N1030741
3346 | 2.795 | 1.89 | 1.142 1.850
100 |25 | %007 | ag | e | 10701480 | 07| 10701780 | N1030742
Description / Features
e Can be mounted onto existing spindle
with current HSK clamping cartridge
contour Torque | Clamping | Key size
; ; force
L]
Central lubricant supply without Description —— N VD ; oW
roundabout o004
; (ft-Ibs) (Ibf)
routes
o Maximum System M IKZ-HSK40 L07 05140 0.331 3 3370 3
clamping System M IKZ-HSK50 L07 05150 0.413 6 5170 4
force with low System M IKZ-HSK63 L07 05160 0.417 1 7420 5
moment used System M IKZ-HSK80 L07 05170 0.524 20 11250 6
e Easy to handle without System M IKZ-HSK100 L07 05180 0.531 33 13500 8
torque wrench
o Pressure responsive face seal on HSK
A/C tool adapters
Accessories for Assembly grip Withdrawal device
KomLoc® HSK Clamping System M
e Clamping device can be mounted without additional tools
* Where fitting system is frequently applied, we recommend the use of | o«
an assembly grip and withdrawal device size Order No. Order No.
32 L07 05330 L07 05430
40 L07 05340 L07 05440
50 L07 05350 L07 05450
63 L07 05360 L07 05460
80 L07 05370 L07 05470
100 L07 05380 L07 05480
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KomLoc® HSK - Clamping System M
for MQL

Description / Features

e can be mounted onto existing spindle with current HSK clamping
cartridge contour

e central open area for holding HSK clamping cartridge contour

e maximum clamping force with low moment used
e easy to handle without torque wrench

SW
S R
L2
inch (mm)
Torque | Clamping | Key size
force Pipe - @
HSK Order No. L2 MD F SW
size (ft-Ibs) (Ibf)
32 L07 05030 |1.110(28.2) 1.8 1800 25 0.114 (2.9)
40 L07 05040 |1.307 (33.2) 3 3370 3 0.154 (3.9)
50 L07 05050 |1.504 (38.2) 6 5170 4 0.193 (4.9)
63 L07 05060 | 1.823 (46.3) " 7420 5 0.272 (6.9)
80 L07 05070 |2.138(54.3) 20 11250 6 0.311(7.9)
100 L07 05080 |2.795 (71.0) 33 13500 8 0.390 (9.9)

& KOMET
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8.42

Machining with Minimal Lubrication

Overall System (MQL)

One important aspect of trouble-free functioning of the MQL system is
the interplay of the individual elements in the overall minimal lubrication
system. For example, it is generally not sufficient for the tool to be
suitable for use with minimal lubrication. In fact all the elements need to
be appropriately matched with one another.

Machine tool

() MQL Unit (® Rotating supply (® Tool holder
(2 Stop valve (@) Operating spindle (® Tool

Components for an MQL machine tool

Automatic Tool Change

() Tool holder (3 MQL supply pipe (® Tool
(2 Coolant supply pipe (@ Length adjustment screw

View of elements in question using a HSK connection as an example

Length adjustment screw
Adjustment range

Brass bushing
pressed in Supply pipe Tool shank

Accessories such as adjusting screws can be supplied for any chucks and
supply pipes.



Machining with Minimal Lubrication

Manual Tool Change

To successfully implement the manual clamping system, a solution for
minimal lubrication supply on the machine was found for OEM projects.
Here a system was applied which allowed the lubricant to be used in
the best possible way. This solution involved connection by means of an
HSK Form C adapter with additional thread (as Form A) for the minimal
lubricant adapter screw to be fitted.

HSK
Form A or C

Minimal

lubrication
liapter screw

Layout for minimal lubrication with KomLoc® HSK clamping system

ABS® Modular Connection

For ABS® connections and ABS® adapters, there are standard KOMET
GROUP solutions. Please ask for information on the relevant projects.
ABS® connections usually involve connections with a tool or a form of
adaptation with which an extension or a reduction is required.

Tool

minimal lubrication
supply pipe

ABS® supply solution for minimal lubrication

Tool Design for Minimal Lubrication

Our sales engineers and project teams are at
your disposal at any time for requests on valid
projects.

& KOMET
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Coolant Supply System

Coolant Ring Replacement Parts
KRD M Seal Snap ring
- : ax DIN 471
* For machines with manual tool change. _ [spindle
; .E() - & | speed
° Pe”pheral SPEEd' 50 - 65 ft/sec. Order No. d p | lbs (RPM)|  Order No. Order No.
* Coolant pressure up to approx. 140 PSI Description Description
L01 00001 5523104017
1.102 KRD4o | 1-575(3.1891.83 7300 | 10100900 10%1.75
e L01 00011 5523105020
| ! | KRD5o  |1:969(3.583| 2.38 [5800| L0100910 S0x2
L01 00021 5523106020
_|_ KRDGo  |2-362|3.780| - [4800| 10100920 £0x2
' L01 00031 5523107025
== d b KRD70  |2-756]4.331| 2.93 [4200| 10100930 0x25
| L01 00041 5523108025
KRDgo  |3-190[4.724|3.28 [3600| LO100940 80x2.5
L01 00051 5523110030
KRD 100 |3-9375:512| 3.96 | 2900 | 10100950 100%3
L01 00061 5523112540
KRD 125 | 4921(6:496| 4.88 2300 L0100960 12504
L01 00071
. 5.512(7.087| 4.73 [ 2000| LO1 00970 -
Coolant Ring KRD 140
KRSD
e For machining centers and machines with automatic
fcool change, an automatic coolapt sqpply system AKV Replacement Parts
is available with coolant rings with lip seals. .
. Seal Snap ring
* Peripheral speed: 50 - 65 ft/sec. Max. DIN 471
* Coolant pressure up to approx. 140 PSI _ [spindle
@ | speed
Order No. d p | lbs (RPM)|  Order No. Order No.
1.102 Description Description
L01 00411 5523105020
ri@ KRSD 5o |1-969|4.606| 451 5800 LO100910 S0x2
L01 00421 5523106020
60 _|_ KRsDGo | 2-362|4606| - L01 00920 S0x2
— d b L01 00431 5523107025
i KRSD 70 | 2-756|4606| 3524200 L0100930 70525
L01 00441 5523108025
KRSDgo  |3150|4606| 253 |3600| LO100940 8025
L01 00451 5523110030
(RSD 100 |3-937|4.606] — [2900| LO100950 100x3
Note:
Coolant rings come complete with seals, snap rings and coolant
connections.
Coolant Connection i,
Description Order No.
KUB-3/8 L01 00800

Attention:
For safety reasons, only use a pipe connection with a definite shear point. Switch on coolant supply before starting operation.

We recommend use of KOMET pipe connections to prevent any risk of accident from torn pipes, should the coolant ring seize.
The use of coolant is absolutely essential when drilling with KUB® drills and is also recommended for other machining
operations. Use of coolant improves insert wear, reduces the machining noise and helps chip removal.
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Coolant Supply Ring for NC Adapters

Coolant supply ring

for axial coolant supply
Coolant supply to DIN 69880

§

& KOMET

-t
g e RS
- N 1 Y P
Sy, -t
-
Assembly parts
Sealing ring
&
Order No. d d1 L1 kg] Order No.
L01 01140 20 50 15 0,17 52914 02015
L01 01120 25 58 15 0,22 52914 02515
L01 01100 30 68 15 0,34 52914 03015
LO1 01000 40 83 15 0,46 52914 04015

Supply includes:
Coolant supply ring with sealing ring.
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Coolant Supply System
Mounting Instructions
1.AKUB® drill with a KRSD coolant supply gland is inserted into the spindle.

2. Opposite the tool changing side, i. e. where there is no obstruction, look for two tapped holes at the headstock and attach
the slide block in the two tapped holes (a) then the basic holder (b, Fig. 2).
The swivel and basic holders (b) can be assembled in several different ways. Two elongated holes on the slide block (a)
would offer additional movement, so that it may be moved into the correct position.

3. Now the coolant pipe holder (c, Fig. 2) is inserted and lightly clamped. It is axially moveable and can be rotated so that the
inserted coolant pipe (d, Fig. 3) with its nose piece can be pushed lightly against receiver located on the coolant ring (e, Fig.
2.). Care should be taken to align the coolant ring receiver with the coolant pipe holder (alignment tool is used).

The system is aligned by putting the end of the special alignment tool into coolant ring receiver. The special alignment tool is
moved in and out of the receiver until no binding or resistance is felt.

4. Tighten all screws holding the coolant pipe holder in position. Remove special tool insert coolant pipe and push with light
pressure against the seal and lock pipe in position.

5.Now the clamp for the coolant pipe as well as all screws are tightened, and the coolant hose is connected. The fitting work is
now completed (see Fig. 1).

6.A trial run is now carried out to test correct functioning of the attachement and to check that there is no obstruction when
tool changing.

7. Coolant must be on when spindle is started.

Note: The application details shown depend on the environmental and application conditions (e.g. machine, ambient
temperature, use of lubricant/coolant and the machining result required). These are subject to correct operating conditions,
correct application and compliance with the spindle speed limits given for the tools.

Coolant | 1
oolant supp y SyS em L01 05000
complete
(AKV1)
@ L01 05000.11
Basic holder L01 05000.12
L01 05000.18
@ L01 05000.13
Pipe holder (AKV-V-004)
B L01 05000.17
Fig. 1 Fig. 2 Fig. 3 ®
- . . ) L01 05000.14
This fixture facilitates the coolant supply to tools used on machining Coolant pipe (AKV-Z-001)
centers with automatic tool changers.
® L01 05000.15
Seal
(AKV-D-001)
®
Alignment pin L01 05000.16
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Coolant Inducer

Stop Block and mounting
information

The coolant inducer is locked until the
locating pin engages in the stop block
during tool changing, enabling rotation
of the holder. The actuating stroke length
of the locating pin is .24". The stop block
should be mounted next to the machine
spindle.

The stop block is made with only the
locating pin contact area being hardened
to allow minor machining when fitting on
a machining center.

Determine Stop Block size

1. Measure distance 'F' from spindle face
to spindle housing flange.

2. Take 'A' dimension from chart at
right.

3. Add: A + F + .354" = stop block
overall height required. Choose stop
block nearest to size required or
slightly larger. Stop blocks may be
milled to size.

& KOMET

STOP BLOCK

Determine Stop Block mounting

If possible, use existing spindle flange
holes. Other options include drilling and
tapping into spindle flange or making a
sub-plate or ring to avoid drilling into
machine flange.

Note! When using sub-plate, thickness
of plate must be subtracted from formula
in height calculation.

Taper Size| A = .125

CAT 40/50 0
MOUNTING PLATE
(Optional, customer BT 40 0.24
manufactured if needed) | BT 50 0.59

Stop Block Dimensions

Stop Blocks A/ B
394" W 394"

=

1

P 354"
B

3.2‘28" /

1/4" Dia. PIN |

1.181"

1.1*25"L

j 512"

772 '1+.0008
10%=— |

e 3/8" Pipe

354" 2004
866" H

'S

Maximum
machining range

Stop Block C

295" W U5/16-18
Cap Bolt
| 433" - )
1.102" IS ’*f};?f) .
} 669 i o)
15911
1.181" |.787"| .984"
2.953"
1.772"
"+.0008
1072
709" | 1/4" Pipe
i
}1541¢.004 \ ‘ H
H 30071 T ’e(- ETRE

$.197'$ E9_1_"j @7" t

2.165"

NOTE:
For delivery status information, see our
current Price List.

Additional mounting instructions will be
shipped with each coolant inducer.

Additional information is available
from KOMET's Application Engineering
Department.

Description | OrderNo. | W | H | H

L01 01200
L01 01210
L01 01220

1.772|2.087|1.496
1.772|1.693|1.102
2.362|0.787(0.393

Stop Block A
Stop Block B
Stop Block C

@ Spare O-Ring
Order No: 52911 01125
Description: 11.0mm x 2.5mm

Shaded area in drawings at right indicate
the hardened area.

Note: Mounting hardware is not

included with the stop blocks.
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KOMET TORX PLUS® Clamping Screws

Special Features

KOMET will be using the TORX PLUS® system for clamping screws
for inserts and holding screws for insert cartridges, drill heads and
replacement parts.

Improvements to detail for greater effect

The new geometry of the head engagement with the TORX PLUS® system has
been designed so that only a minimum wear results when the tightening torque is
applied.

Advantages:

® 100% longer life for screwdriver

e 25% higher torque transmission

e improvement to torsion resistance
and production reliability

Cross section
TORX PLUS® TORX

S

Safer screw connection

The effect of applying greater forces
(clamping torque) has a direct effect on the safety
of your screw connection.

This advantage also applies when loosening
existing screw connections.

8.48



Clamping Screws for Inserts & KOMET

For Clamping screw Screwdriver Flag key
insert size | |
N S e S/M---% G Only to be used with custom Clamping = L—
_f engineered tools torque
Description Order No. Description Order No. in-lbs Size Order No. Order No.
VYGxI| YGxI
W00 04.. S/IM1.8x2.9-8IP NO00 56011 34 5IP LO5 00800 L05 01110
W00 10.. SIM2x4.9-8IP NO00 56031 S/M2x3.8-8IP NO00 56021 5.5 6IP L05 00810 L05 01120
W00 17.. M2.5x4.5-8IP NO00 55581 M2.5x2.8-8IP NO00 55551
1.3 8IP LO5 00830 L05 01240
M2.5x4-8IP NO00 55561
W00 24.. M2.5%6-8IP NO00 55571 M2.5x4-8IP NO00 55561
1.3 8IP LO5 00830 LO5 01240
o M2.5x4.5-8IP NO00 55581
e W00 34.. M3.5x5-8IP N00 55701
= 20 8IP LO5 00830 L05 01240
M3.5x7.4-8IP NO00 55711
W00 42.. M4.5x7-10IP NO00 55811 M4.5x6-10IP NO00 55801
38 10IP | LO5 00850 LO5 01260
M4.5x9-10IP NO00 55821
W00 50.. M4.5x7-10IP NO00 55811 M4.5x9-10IP NO00 55821 38 10IP L05 00850 L05 01260
W00 58.. M5.5%8.5-20IP NO00 55891 M5.5%13.5-20IP NO00 55901
55.3 201P | LO5 00870 -
S/IM5.5x11-201P NO00 57541
Wo1 10.. SIM2x4.3-61P NO00 56041 5.5 6IP LO5 00810 L05 01120
Wo1 18.. SIM2.2x5.5-61P NO00 57553 1.01 6IP LO5 00810 L05 01120
W01 24.. S/IM2.5x7.2-8IP NO00 57511 1.3 8IP L05 00830 L05 01240
=
g Wo1 34.. S/IM3.5x7.3-10IP |  NOO 57521 25 10IP | LO5 00850 LO5 01260
Wo1 42.. S/M4.5%9-15IP NO00 57531 553 15IP | LO05 00860 -
Wo1 50.. S/IM4.5x9-15IP NO00 57531 553 15IP | LO5 00860 -
W01 58.. S/M5.5x11-201P NO00 57541 55.3 201P L05 00870 -
For Clamping screw Allen key
insert size |
M G Clamping (;é
} torque
Description Order No. Description Order No. in-lbs Key Size Order No.
YGxl YGxl inch (mm)
W04 22.. M3x7.8 /75° NO00 55050 M3x7.8 /75° NO00 55050 16 0.06 (1.5) 1859110015
W04 34.. M3.5x9.4/60° N00 55060 M3.5x11.4/60° N00 55070 25 0.06 (1.5) 1859110015
b= M4.5x12.4 N00 55100 M4.5x18.7 NO00 55130
S|  wo442. 40 0.10 (2.5) 1859110025
= M4.5x14.5 N00 55110
W04 50.. M4.5x16.4 NO00 55120 M4.5x22.5 NO00 55140 40 0.10 (2.5) 1859110025
W04 58.. M5.5%29.2 N00 55180 M5.5x29.2 NO00 55180 57.5 0.12 (3.0) 1859110030
- For Clamping screw Screwdriver Flag key
insert size |
S/M---% G Only to be used with custom Clamping = L—
_f engineered tools torque
Description Order No. Description Order No. in-lbs Size Order No. Order No.
VGxl VGxl|
A W24 12.. SIM2x4.9-61P NO00 56031 S/IM2x3.8-61P NO00 56021 5.5 6IP LO5 00810 L05 01120
= W24 20.. 52560-8IP NO00 56651 1.3 8IP L05 00830 L05 01240
W27 12.. SIM2x4.9-6IP NO00 56031 S/M2x3.8-6IP NO00 56021 5.5 6IP L05 00810 L05 01120
W27 20.. $2560-8IP NO00 56651 13 8IP LO5 00830 LO5 01240
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Clamping Screws for Inserts

- For Clamping screw Screwdriver Flag key
insert size | |
il m|
ME G  sm.H=- G Only to be used with custom Clamping = Lo
_f engineered tools torque
Description Order No. Description Order No. in-lbs Size Order No. Order No.
YGxlI VYGxl|
W28 10.. S/M2x4.9-61P NO00 56031 S/IM2x3.8-6IP NO00 56021 5.5 6IP L05 00810 L05 01120
M2.5%x4.5-8IP NO0O 55581 M2.5x2.8-8IP NO0O0 55551
W28 17.. 1.3 8P L05 00830 L05 01240
M2.5%4-8IP NO00 55561
M2.5%x6-8IP NO00 55571 M2.5x4-8IP NO00 55561
W28 24.. 1.3 8IP L05 00830 L05 01240
M2.5x4.5-8IP NO00 55581
M3.5%x5-8IP NO00 55701
«Q W28 34.. 20 8P L05 00830 L05 01240
S M3.5%x7.4-8IP NO00 55711
M4.5x7-10IP NO00 55811 M4.5x6-10IP NO00 55801
W28 42.. 38 10IP L05 00850 L05 01260
M4.5x9-101P NO00 55821
W28 50.. M4.5x7-101P NO00 55811 M4.5x9-101P NO0O 55821 38 10IP L05 00850 L05 01260
M5.5%8.5-20IP NO00 55891 M5.5x13.5-20IP NO00 55901
W28 58.. 55.3 20IP L05 00870 -
S/M5.5x11-20IP NO00 57541
W28 72.. M5.5x13.5-201P NO00 55901 55.3 20IP L05 00870 -
W29 04.. S/IM1.8x3.8-5IP NO00 56051 3.4 5IP L05 00800 L05 01110
W29 10.. SIM2x4.3-6IP NO00 56041 5.5 6IP L05 00810 L05 01120
W29 18.. S/IM2.2x5.5-61P NO00 57553 8.9 61P L05 00810 L05 01120
2 W29 24.. SIM2.5x7.2-8IP NO00 57511 1.3 8P L05 00830 L05 01240
= W29 34.. S/IM3.5x7.3-10IP NO00 57521 25 10IP L05 00850 L05 01260
W29 42.. S/IM4.5x9-15IP NO00 57531 55.3 15IP L05 00860 -
W29 50.. S/IM4.5x9-15IP NO00 57531 55.3 15IP L05 00860 -
W29 58.. S/M5.5x11-20IP NO00 57541 55.3 201P L05 00870 -
W30 04.. S/IM2x4.9-61P NO00 56031 S/IM2x3.8-6IP NO00 56021 5.5 6IP L05 00810 L05 01120
S/M2.6x6.2-8IP NO00 56111 S/IM2.6x5.2-8IP NO00 56101
(=3 W30 14.. 1.3 8P L05 00830 L05 01240
s SIM2.6x4.7-8IP NO00 56121
W30 26.. S/M3.5x6.2-10IP NO00 56201 S/IM3.5x7.3-101P NO00 56211 25 10IP L05 00850 L05 01260
W30 44.. S/M5x9.4-201P NO00 56401 S/M5x13.4-20IP NO00 56411 55.3 201 L05 00870 -
W32 03.. S/M2x4.9-6IP NO00 56031 S/M2x3.8-6IP NO00 56021 5.5 6IP L05 00810 L05 01120
W3213../ | SIM2.6x6.2-8IP NO0 56111 | S/M2.6x5.2-8IP | N0O 56101
13 8IP L05 00830 | LO5 01240
| Ws21s. SIM2.6x4.7-8IP |  NO00 56121
= W32 23.. S/M3.5x6.2-10IP NO00 56201 S/M3.5x7.3-10IP NO00 56211 25 10IP L05 00850 L05 01260
W32 32.. S/M4x8-10IP NO00 56301 38 10IP L05 00850 L05 01260
W32 44.. S/M5x9.4-201P NO00 56401 S/IM5x13.4-20IP NO00 56411 55.3 201 L05 00870 -
— W34 18.. $2560-8IP NO00 56651 1.3 8P L05 00830 L05 01140
0 $3574-101P NO00 56751
=S| w34z 25 10/P | L0500850 | LO5 01260
$35102-10IP NO00 56771
S/M2.6x6.2-8IP NO00 56111 SIM2.6x5.2-8IP NO00 56101
W37 18.. 1.3 8IP L05 00830 L05 01240
R SIM2.6x4.7-8IP NO00 56121
= W37 23.. S/M3.5x6.2-10IP NO00 56201 SIM3.5x7.3-101P NO00 56211 25 10IP L05 00850 L05 01260
W37 32.. S/M4x8-10IP NO00 56301 38 10IP L05 00850 L05 01260
W57 04.. S/M2x4.9-6IP NO00 56031 S/IM2x3.8-6IP NO00 56021 5.5 6IP L05 00810 L05 01120
M~ S/M2.6x6.2-8IP NO00 56111 SIM2.6x5.2-8IP NO00 56101
o W57 14.. 1.3 8IP L05 00830 L05 01240
= S/IM2.6x4.7-8IP NO00 56121
W57 26.. S/M3.5x6.2-10IP NO00 56201 S/IM3.5x7.3-101P NO00 56211 25 10IP L05 00850 L05 01260
W58 03.. S/IM2x4.9-61P NO00 56031 S/IM2x3.8-6IP NO00 56021 5.5 6IP L05 00810 L05 01120
W5813./ | SIM2.6x6.2-8IP NO0 56111 | S/M2.6x5.2-8IP | NOO 56101
© 1.3 8P L05 00830 L05 01240
5 W58 18.. SIM2.6x4.7-81P | N0O 56121
W58 23.. S/M3.5x6.2-10IP NO00 56201 S/IM3.5x7.3-101P NO00 56211 25 10IP L05 00850 L05 01260
W58 32.. S/M4x8-10IP NO00 56301 38 10IP L05 00850 L05 01260
o W59 18.. $2560-8IP NO00 56651 1.3 8P L05 00830 L05 01140
0 $3574-101P NO00 56751
= W59 32.. 25 10IP L05 00850 L05 01260
$35102-101P NO00 56771
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Clamping Screws for Inserts

& KOMET

For Clamping screw Screwdriver Flag key
insert size |
g B
S/M..-BE G Clamping = L—
_f torque
Description Order No. Description Order No. in-lbs Size Order No. Order No.
8 W60 18.. $2560-8IP NO00 56651 - 1.3 8IP L05 00830 L05 01140
= W60 32.. $3574-101P NO00 56751 $35102-101P N00 56771 25 101P L05 00850 L05 01260
2 W78 18.. $2560-8IP NO00 56651 - 13 8IP LO5 00830 LO5 01140
= W78 32.. $3574-101P NO0O0 56751 $35102-101P N00 56771 25 10IP LO5 00850 LO5 01260
= W79 18.. $2560-8IP NO00 56651 - 13 8IP LO5 00830 LO5 01140
= W79 32.. $3574-101P NO00 56751 $35102-10IP N00 56771 25 10IP LO5 00850 LO5 01260
W83 13000.01..
SIM2x4.3-61P NO00 56041 5.5 6IP LO5 00810 L05 01120
W83 13000.02..
W83 18000.01..
$2553-7IP NO0O0 57221 8.0 7IP LO5 00820 L05 01130
W83 18000.03..
W83 18000.09..
S/IM2.2x5.5-61P NO00 57553 8.9 6IP LO5 00810 L05 01120
W83 18000.10..
W83 18000.13..
W83 18000.15.. | $2553-7IP N00 57221 8.0 71P LO5 00820 LO5 01130
W83 18000.16..
W83 23000.01..
S/IM2.5x6.3-8IP NO00 57571 11.3 8IP L05 00830 L05 01240
W83 23000.02..
W83 32000.01..
W83 32000.02..
W83 32000.03..
" W83 32000.05..
0 | W83 32000.13..
=S $3575-15IP NO00 57261 25 15IP LO5 00860 -
W83 32000.14..
W83 32000.15..
W83 32000.17..
W83 32000.18..
W83 32000.19..
W83 44000.08..
W83 44000.09..
W83 44000.14..
$45111-201P NO0O0 56851 55.3 201P LO5 00870 -
W83 44000.15..
W83 44000.16..
W83 44000.17..
W83 44000.18..
$45100-201P NO00 57301 553 201P LO5 00870 -
W83 44000.19..
W83 44000.20..
$45111-201P NO0O0 56851 553 201P LO5 00870 -
W83 44000.21..
oF | W84 18000.01... | 52560-8IP NO00 56651 13 8IP LO5 00830 LO5 01140
= | ws432000.07.. | $35102-10IP N00 56771 25 10IP LO5 00850 LO5 01260
W85 09000... | S2043-6IP NO00 57191 5.5 6IP LO5 00810 L05 01120
W85 18000.01..
$2560-8IP NO00 56651 13 8IP LO5 00830 LO5 01240
W85 18000.02..
W85 18000... | S2553-7IP N00 57221 8.0 7IP LO5 00820 L05 01130
L2 | W85 32000.02..
= | W85 32000.03..
$3574-101P N00 56751 25 10IP LO5 00850 LO5 01260
W85 32000.04..
W85 32000.05..
W85 32000... $3575-151P NO00 57261 25 151P L05 00860 -
W85 44000... | S45111-201P NO00 56851 553 201P LO5 00870 -
9| W86 18000... | 52560-8IP NO00 56651 13 8IP LO5 00830 LO5 01240
= | w86 32000... 1630100537 Tx15 | LO5 00070 -
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Clamping Screws for Inserts

- For Clamping screw Screwdriver Flag key
insert size |
D=l 6 = LH—
Gxl Description Order No. Clamping torque Size Order No. Order No.
in-lbs
W89 23000... 5156074551 9 L05 00050 -
W89 32000.05..
[ 1630100537 15 L05 00070 -
°g° W89 32000.06..
W89 32000.07..
3.5x8.5 $3585-15IP NO00 57271 25 15IP LO5 00860 -
W89 32000.08..
XOHX0802.. 2.2x4.8 S/IM2.2x4.8-61P NO00 57660 9 6IP L05 00810 L05 01120
o~
':JI:D XOHX1003.. 3x5.8 S/IM3x5.8-8IP NO00 57630 20 8IP L05 00830 L05 01240
; XOHX12T3.. 3.5%6.9 S/M3.5%6.9-10I1P NO00 57640 25 10IP L05 00850 L05 01260
?: XOHX1504.. 4x8.7 S/M4x8.7-15IP NO00 57650 38 15IP LO5 00860 -
XOHX2205.. 5x10.4 S/IM5x10.4-20IP NO00 57670 53 201P L05 00870 -
g Q09 13../ Q09 18./ 2.5x5.3 $2553-7IP NO00 57221 1.3 71P L05 00820 L05 01130
©'|Q09 44../ Q09 53.) 4.5x10 $45100-201P NO00 57301 55.3 20IP L05 00870 -
2.5%3.6 $2536-7IP NO00 57201 8 71P L05 00820 L05 01130
Q12 18.. 2.5x4.2 $2542-8IP NO00 57211 1.3 8IP LO5 00830 L05 01240
2.5x5.3 $2553-7IP NO00 57221 8 71P L05 00820 L05 01130
Q12 32000.05.. 3x5.6 $3056-8IP NO00 57231
Q12 32000.06.. 3x5.6 $3056-8IP NO00 57231 20 8IP LO5 00830 L05 01240
Q12 32000.07.. 3x7 $3070-8IP NO00 57241
Q12 32000.08.. 3.5x8.5 $3585-15IP NO00 57271
25 15IP L05 00860 -
Q12 32000.09.. 3.5x8.5 $3585-15IP NO00 57271
Q12 32000.15..
~ Q12 32000.16.. 3.5x9.8 $3598-15IP NO00 57281 25 15IP LO5 00860 -
5 Q12 32000.17..
Q12 32000.18..
Q12 32000.19.. 3x7.6 $3076-8IP NO00 57251 20 8IP L05 00830 L05 01240
Q12 32000.20..
Q12 32000.38..
Q12 32000.41..
3.5x9.8 $3598-151P NO00 57281 25 15IP L05 00860 -
Q12 32000.42..
Q12 32000.43..
Q12 32000.52..
3x6.6 $3066-8IP NO00 57431 20 8IP LO5 00830 L05 01240
Q12 32000.53..
Q12 44.. 4.5x10 $45100-201P NO00 57301 55.3 201P LO5 00870 -
E Q1518.. 2.5%x5.3 $2553-7IP NO00 57221 11.3 71P L05 00820 L05 01130
(=4 Q15 32.. 3.5x7.5 $3575-15IP NO00 57261 25 15IP L05 00860 -
Q21 24.. 3x7.6 $3076-8IP NO00 57251 20 8IP LO5 00830 L05 01240
=
S Q21 32.. 3.5x7.5 $3575-15IP NO00 57261 25 15IP L05 00860 -
Q21 44.. 4.5x10 $45100-201P NO00 57301 55.3 201P LO5 00870 -
- Q3318.. 2.5x6 $2560-8IP NO00 56651 1.3 8IP LO5 00830 L05 01240
m 3x7 $3070-8IP NO00 57241
(=4 Q33 23.. 20 8IP LO5 00830 L05 01240
3x7.6 $3076-8IP NO00 57251
© Q36 18.. 2.5x5.6 $2556-8IP NO00 57321 1.3 8Ip L05 00830 L05 01240
8 Q36 24.. 3x6.6 $3066-9IP NO00 57341 20 9IP LO5 00840 L05 01250
Q36 38.. 4x10.1 S40101-151P NO00 57411 38 15IP L05 00860 -
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TORX PLUS® Screwdriver

Special Features
To ensure the correct starting torque on screws,
the TORX PLUS® screwdriver system has:

e Ergonomically designed cellulose acetate handle -
chemical and oil resistant

o Fine grained surface on handle ensures maximum force
transmission even if hands are oily

e Compact and particularly light construction

e Chrome plated blade in high quality chrome vanadium
molybdenum steel for heavy duty use

e Anti-roll design - stops the tool from rolling off the bench
¢ Optimum handle size for torque range

o KOMET supplies screw drivers with fixed torques and
torque handles with variable settings

Preset tightening torque and approx. 50% higher release
torque to prevent screws from being damaged when
releasing.

Ty

Special Note

in-lbs
Tightening torque

T~

in-lbs + 50°
Release torque

The keys for TORX PLUS® do not fit into Torx screws. The
old Torx keys do fit the new TORX PLUS® shape but we
recommend only TORX PLUS® keys be used for tightening
SCrews.

TORX PLUS® is a registered trademark for the Camcar
Division of Textron Inc.

& KOMET

Order Numbers

Fixed torque screw driver TorqueFix®
Delivery: Torque screwdriver without replaceable blade

Screwdriver Replaceable Blade
Clamping
Description Order No. | torque | Description Order No.
in-lbs

Fixed Torque 5IP | LO5 00901 34 Blade 5IP L05 00700
Fixed Torque 6IP | LO5 00911 5.5 Blade 6IP LO5 00710
Fixed Torque 6IP | LO5 03301 9 Blade 6IP L05 00710
Fixed Torque 7IP | LO5 00921 8 Blade 7IP L05 00720
Fixed Torque 8P | LO5 00931 11.3 Blade 8IP L05 00730
Fixed Torque 8P | LO5 03311 20 Blade 8IP L05 00730
Fixed Torque 9IP | LO5 00941 22 Blade 9IP LO5 00740
Fixed Torque 10IP| LO5 00951 25 Blade 10IP LO5 00750
Fixed Torque 15IP| LO5 00961 38 Blade 15IP LO5 00760
Fixed Torque 20IP| LO5 00971 55.3 Blade 20IP L05 00770

Torque handles TorqueVario®

variable with graduated scale

Delivery: Torque handle complete with adjusting key without
replaceable blade

Torque Handle Adjusting key
Description Order No. Description Order No.
Var.Torq.IP5-7 L05 00781 iusti
q Adjusting key ;or L05 00990
Var.Torg. IP9-20| LO5 00791 TorqueVario
Changing the Torque

Insert adjusting key in variable torque handle and turn to set
the required torque. The appropriate IP size can be read from
the graduated scale.

Remove blade

-4 / Insert adjusting key and
' set

Push blade in again

B» / ”\
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International Material Cross Reference List

AISI / SAAE Material DIN BS EN AFNOR SS UNI UNE JIS
m R Il = I i e
1N | | &

301 1.4310 X12CrNi17 7 Z12CN17.07 2331 X12CrNi17 07 F.3517 SUS301
303 1.4305 X12CrNis18 8 303521 58M Z10CNF18.09 2346 X10CrNiS18.09 F.3508 SUS303
304 1.4350 X5CrNi189 304531 58E  Z6CN18.09 2332/2333 X5CrNi18 10 F.3551 SUS304
309 1.4828 X15CrNiSi20 12 309524 Z15CNS20.12 SUH309
316 1.4401 X5CrNiMo18 10 316516 58] Z2CND17.11 2347 X5CrNiMo17 12 F3543 SUS316
318 1.4583 X10CrNiMoNb18 Z6CNDNb17 13B X6CrNiMoNb 1713
321 1.4541 X10CrNiTi18 9 321512 588 Z6CNT18.10 2337 X6CrNiTi18 11 F.3553 SUS321
330 1.4864 X12NiCrSi Z12NCS35.16 SUH330
347 1.4550 X10CrNiNb 347517 58F  Z6CNNb18.10 2338 X6CrNiNb18 11 F3552 SUS347
356.1 = LM25 4244
403 1.4000 X7Cr13 403517 76C13 2301 X6Cr13 F3110 SUS403
405 1.4724 X10CrA113 403517 Z10C13 X10CrA112 F311 SUS405
410 1.4006 X10Cr13 410521 56A 710C14 2302 X12Cr13 F.3401 SUS410
420 1.4021 420537 720C13 2303 X20Cr13
430 1.4742 X10CrA118 439515 60  7Z10CAS18 X8Cr17 F3113 SUS430
431 1.4057 X22CrNit17 431529 57  Z15CNi6.02 2321 X16CrNi16 F.3427 SUS431
434 1.4113 X6CrMo17 434517 Z8CD17.01 2325 X8CrMo17 SUs434
446 1.4762 X10CrA124 Z10CAS24 2322 X16Cr26 SUH446
630 1.4542/1.4548 Z7CNU17-04
1006 1.0201 5136 Fd5 1160
1010 1.1121 Ck10 045M10 XC10 1265 C10 F-1510-C10K
1025 1.1158 C25E;Ck25 070M26 2C25,XC25 1450 €25 F.1120-C25k 525C; 528C
1035 1.0501 a5 060A35 Ca35 1550 a5 F113
1035 1.1183 Cf35 060A35 XC38TS 1572 (36 $35C
1039 1.1157 40Mn4 150M36 15 35M5
1040 1.0511 C40 080M40 AF60C40 C40 F114.A
1042 1.1191 Ck45 080A47 XC45 1660 C45 F-1140
1043 1.0503 ca5 080M46 AF65C45 1650 C45 F-5110
1045 1.0503 C45 080M46 CC45 1650 C45 F114
1050 1.1213 Cf53 060A52 XC48TS 1674 (53 S50C
1055 1.0535 (55 070M55 1655 (55 F115
1055 1.1203 Ck55 070M55 XC55 50 F.1203-36MnG S55C
1060 1.0601 C60 080A62 43D CC55 C60
1064 1.1221 Ck60 060A62 XC65 1678 C60 F-1150
1070 1.1231 Ck67 070A72 XC68 1770 Cc70 F-141
1080 1.1248 Ck75 060A78 XC75 1774 F-5107
1095 1.1274 Ck101 060A96 XC100 1870 F-5117
1140 1.0726 35520 212M36 8M  35M F6 1957 F210.G
1146 1.0727 45520 45M F4 1973
1213 1.0715 9 SMn28 230M07 5250 1912 CF9SMn28 115SMn28 SuUm22
1215 1.0736 95Mn36 240M07 1b  S300 CF9SMn36 125Mn35 SUM25
1330 1.1170 28Mn6 150M28 14A  20M5 C28Mn SCMn1
1335 1.1167 36Mn5 150M36 40M5 2120 36Mn5 SMn438(H)
3135 1.5710 36NiCr6 640A35 111A 35NC6 SNC236
3310 1.5752 14NilCr14 655M13 36A 12NC15 SNC815(H)
3415 1.5732 14NilCr10 14NC11 16NiCr11 15NiCr11 SNC415(H)
4130 1.7218 25CrMo4 1717CDS110 25CD4 2225 25CrMo4(KB) 55Cr3 SCM420/430
4140 1.7225 42CrMo4 708M40 19A  42CD4 2244 42CrMo4 42CrMo4 SCM440(H)
4142 1.7223 41CrMo4 41CrMo4 42CrMo4 SNB 22-1
4317 1.6587 17CrNiMo6 820A16 18NCD6 14NiCrMo13
4340 1.6582 35CrNiMo6 817M40 24  35NCD6 2541 35NiCrMo6(KB)  F127
4520 1.5423 16Mo5 1503-245-420 16Mo5 16Mo5
4676 2.4375 NiCu30Al 3072-76
5015 1.7015 15Cr3 523M15 12C3 SCr415(H)
5115 1.7131 16MnCr5 (527M20) 16MC5 2511 16MnCr5 16MnCr5
5120 1.0841 St52-3 150M19 20MC5 2172 Fe52 F-431
5132 1.7033 34Cr4 530A32 188 32C4 34Cr4(KB) 35Cr4 SCr430(H)
5140 1.7035 41Cr4 530M40 18 42C4 41Cr4 42Cr4 SCr440(H)
5140 1.7045 42Cr4 2245 42Cr4 SCr440
5155 1.7176 55Cr3 527A60 48  55Q3 SUP9(A)
5383 LW2.466 NiCr19Fe19 HR8 NC19FeNb
5391 LW2 467 S-NiCr13A16 3146-3 NC12AD
5660 LW2.466 NiFe35Cr14 ZSNCDT42
5666 2.4856 NiCr22Mo9N NC22FeDNB
6150 1.8159 50Crv4 50Crv4 F143
9255 1.0904 555i7 250A53 45 5557 2085 555i8 565i7
9262 1.0961 1.0961 605C6 60SiCr8 60SiCr8
9310 1.6657 14NiCrMo13-4 832M13 36C 15NiCrMo13 14NiCrMo131
9840 1.6511 36CrNiMo4 816M40 110 40NCD3 36NiCrMo4(kB)  F128
32510 - GTS-35 B340/12 MN35-10 0815
50005 = GTS-55 P510/4 MP50-5 08 54
52100 1.3505 100Cr6 534A99 31 100C6 2258 100Cr6 F131 suJj2
70003 = GTS-65 P570/3 MP60-3 08 58
100-70-03 0.7070 GGG70 SNG700/2 FGS700-2 073701 GS700/2 FCD70
1015, 1017 1.1141 CK 15 080M15 XC18 1370 F1511
1015;1016;1017  1.0401 15 080M15 CC12 1350 C15C16 F111
1020;1023 1.0402 Q22 055M15;070M20 2C  AF42C20,XC25;1C22 1450 20, C21; C25 1C22F112 520C; S22€C
1022;1518 1.1133 20Mn5 120M19 20M5 1132 G22Mn3;20Mn7 _ F1515-20Mn6 SMnC420
11L08 1.0722 10 SPb20 10PbF2 CF10 SPb20 10SPb20
12113 1.0718 9 SMnPbh28 $250Pb 1914 CF9SMnPb28 11SMnPb28 SUM22,3,4L
12L14 1.0737 9SMnPb36 $300Pb 1926 CF9SMnPb36 125MnP35
17-7PH 1.4568/1.4504 3165111 Z8CNA17-07 X2CrNiMo1712
2515 (2517) 1.5680 12Ni19 12Ni19 Z18N5 12Ni19 12Ni19 SL5N60
304L 1.4306 X2CrNiN18 9 304512 Z2CrNi18 10 2352 X2CrNi18 11 F.3503 SCs19
304LN 1.4311 XA4CrNiN18 10 304562 Z2CN18.10 2371 SUS304LN
3108 1.4845 X12CrNi25 21 310524 Z12CN25 20 2361 X6CrNi25 20 F.331 SUH310
316L 1.4435 X2CrNiMo1812 316513 Z2CND17.12 2353 X2CrNiMo17 12
316LN 1.4429 X2CrNiMoN1813 Z2CND17.13 2375 SUS316LN
316Ti 1.4571 X10CrNiMoTi18 320517 58] Z6NDT17.12 2350 X6CrNiMoTi17 12 3535
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AISI / SAAE Material DIN BS EN  AFNOR 5 UNI UNE s
= = 11 : i1l = ®
Z 1IN ] - | v
317L 1.4438 X2CrNiMo18 16 317512 Z2CND19.15 2367 X2CrNiMo18 16
40010 - GTS-45 P440/7 08 52
4135, 4137 1.7220 34CrMo4 34CrMo4 34CD4 2234 35CrMo4 34CrMo4 SCM435TK
430F 1.4104 X12CrMoS17 Z10CF17 2383 X10CrS17 F3117 SUS430F
4408 1.4112 X90 CrMoV 18
5390A 2.4603 NC22FeD
5537C LW2.496 CoCr20W15 KC20WN
60-40-18 0.7040 GGG40 SNG420/12 FGS400-12 0717-02 GS400-12 FCD40
80-55-06 0.7050 GGG50 SNG500/7 FGS500-7 0727-02 GS500/7 FCD50
8620, 8617 1.6523 21NiCrMo2 805M20 362 20NCD2 2506 20NiCrMo2 20NiCrMo2 SNCM220(H)
8740, 8640, 8742  1.6546 40NiCrMo22 311-Tyre 7 40NCD2 40NiCrMo2(KB) F129 SNCM240
A148 80-40 1.0553 GS-60 A3 320-560M 1606
A2 1.2363 X100CrMoV5 1 BA2 Z100CDV5 2260 X100CrMoV51KU  F-5227 SKD12
A27 65-35 1.0443 GS-45 Al E23-45M
A27 70-36 1.0551 GS-52 A2 280-480M 1505
A356-72 - 2789;1973 NF A32-201
A360.2 - G-AlSi10Mg LM9 4253
A380.1 - GD-AISi8Cu3 LM24 4250
A413.0 - GD-AISi12 4247
A413.1 - G-AlSi12(Cu) LM20 4260
A413.2 - G-AlSi12 LM6 4261
A48 20 B 0.6010 GG10 Ft10D 01 10-00 G10 FG10
A48 25 B 0.6015 GG15 Grade 150 Ft15D 01 15-00 G14 FG15
A48 30 B 0.6020 GG20 Grade 220 Ft20D 01 20-00 G20 FG20
A48 35 B 0.6025 GG25 Grade 260 Ft25D 01 25-00 G25 FG25
A48 40 B -
A48 45 B 0.6030 GG30 Grsde 300 Ft30D 01 30-00 G30 FG30
A48 50 B 0.6035 GG35 Grade 350 Ft35D 01 35-00 G35 FG35
A48 60 B 0.6040 GG40 Grade 400 Ft40D 01 40-00
A515 65 1.0345 H1 1501 161 A37CP 1330
A5371 1.0473 19Mn6 1501 224 A52CP 2101
A570-36 1.0038 RSt37-2 4360 40C E24-2NE 1311
A573-81 1.0144 Std44-3 4360 43C E28-4 1412
A573-81 65 1.0116 St37-3 4360 40B E24-U 1312
A662C 1.0436 Ast45 1501 224 A48FP 2103
A738 1.0577 Ast 52 1501 224 AS52FP 2107
AMS 5397 LW2.467 NiCo15Cr10
AMS 5399 2.4973 NiCr19Co11 NC19KDT
AMS 5544 LW2.466 NiCr19Fe19 NC20K14
AMS 5772 - CoCr22W14 KC22
AMS R54520 - TiAlI5Sn2.5 TA14117 T-A5E
AMS R56400 = TiAl6V4 TA10-13/TA2 T-A6V
AMS R56401 - TiAIGVAELI TA11
ASM A353 1.5662 X8Ni9 502-650 9 Ni X10Ni9 F-2645 SLIN60(53)
ASTM A128 75 1.3401 G-X120Mn12 BW10 2120M12 2183 GX120Mn12 AM-X120Mn12 SCMnH/1
ASTM A182 F-12  1.7335 13CrMo4 4 14CrMo4 5 14CrMo45
ASTM A204Gr.A 1.5415 15Mo3 1501-240 15D3 2912 16Mo3KW 16Mo3 STBA 12
ASTM A290 1.8509 41CrAIMo7 905M39 41B  40CADS6, 12 2940 41CrAIMo7 41CrAIMo7
ASTM A350LF5 1.5622 14Ni6 16N6 14Ni6 15Ni6
ASTM A387 12-2 1.7337 16CrMo44 1501 620 15CD 4.5 2216 12CrM0910
D2 1.2379 X155CrVMo121 BD2 2160CDV12 2310 X155CrVMo12 1KU  F-520.A SKD11
D3 1.2080 X210Cr12 BD3 7200C12 X210Cr13KU X210Cr12 SKD1
D4 (D6) 1.2436 X210 Cr'w 12 BD6 Z7200CD12-01 2312 X215CrW12 1KU  F-5213
EV8 1.4871 X53CrMnNiN219 349554 Z52CMN21.09 X53CrMnNiN SUH35,SUH36
H13 1.2344 X40CrMoV5 1 BH13 Z40CDV5 2242 X40CrMoV511KU  F-5318 SKD61
H21 1.2581 X30WCrv9 3 BH21 Z30WCV9 X30WCrV9 3KU F-526 SKD5
HNV6 1.4747 X80CrNiSi20 443565 59  Z80CSN20.02 X80CrSiNi20 F.320B SUH4
HW 3 1.4718 X45CrSi9 3 401545 52  745CS9 X45CrSi8 F-3220 SUH1
L1 1.7039 34MoCrS4 G 524A14 2092 105WCR 5
L3 1.2067 100Cr6 BL3 Y100C6 100Cr6
L6 1.2713 55NiCrMoV6 55NCDV7 F520.5 SKT4
L6 1.2721 50NiCr13 55NCV6 2550 F528.S
M2 1.3343 S6/5/2 BM2 Z85WDCV 2722 HS65 2 F-5604 SKH51
M35 1.3243 S6/5/2/5 BM35 6-5-2-5 2723 HS6525 F-5613 SKH55
M7 1.3348 S2/9/2 292 2782 HS292
S1 1.2542 45WCrV7 BS1 45WCrV8 2710 45WCrV8KU F-524
$31254 - Z1CNDU20-18-06A 2378
531803 = X2CrNiMoN2253 Z2CND22-05-03 2377
$32304 - X2CrNiN23 4 Z2CN23-04AZ 2327
$32900 - X8CrNiMo 2324
W110 1.1545 C105W1 BWI1A Y105 1880 C36KU F-5118 SK3
0.7033 GGG35.3 07 17-1
0.7060 GGG6O SNG600/3 FGS600-3 0732-03 GS600/3 FCD60
1.2083 X42Cr13 X40Cr14 2314 F-5263
1.2419 105WCr6 105WC13 2140 107WCr5 105WCr5 SKS31
1.2601 X165CrMoV12 2310 X165CrMoW12KU F-5211
1.4034 X46Cr13 420545 56D Z40CM 2304 X40Cr14 F.3405 SUS420)2
1.4313 X5CrNi13 4 425C11 ZACND13.4M SCS5
1.4865 G-X40NiCrSi 330C11 XG50NiCr SCH15
1.7139 16MnCr5 2127
1.7262 15CrMo5 12CD4 2216 12CrMo4 SCM415(H)
1.7361 32CrMo12 722M24 40B  30CD12 2240 32CrMo12 E124.A
1.7715 14MoV6 3 1503-660-440 13MoCrVe
1.8515 31 CeMo 12 722M24 30CD 12 2240 30CrMo12 F01712
1.8523 39CrMoV13 9 897M39 40C 36CrMoV12
2.4630 NiCr20Ti HR5,203-4 NC20T
2.4631 NiCr20TiAk Hr40,601 NC20TA
- 56 1/3 MN32-8 0814
- TiAl4Mo4Sn4Si0.5
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Numerical Index

Order No. Order No. Order No. Order No. Order No.
16.. / 52.. ChapterPage 5§2,. ChapterPage §2..[55., ChapterPage §5__ [ A ChapterPage A Chapter.Page
1630100537 8.48-8.49 5280620070 1.78 5280633040 1.79 5501110050 3.18  A01 10261 1.48
5280620075 1.78 5280633045 1.79 5501112045 3.11/3.13  A01 10351 1.48
1802101063 1.38 5280620080 1.78 5280633050 1.79 5501112060 3.18  A01 10361 1.48
1802101080 1.38 5280620085 1.78 5280633055 1.79 5501116055 3.11/3.13  A01 11152 1.49
1804300028 1.12-1.54 5280620090 1.78 5280633060 1.79 5501204008 2.110 A01 11252 1.49
1805000025 4.68 5280620095 1.78 5280633065 1.79 5502103008 6.10-6.99 A01 11262 1.49
1805010040 413 5280620100 1.78 5280633070 1.79 5502104010 6.88/6.89  A01 11352 1.49
1858900012 6.89 5280620105 1.78 5280633075 1.79 5502105012 6.88/6.115 A01 11362 1.49
1858900014 4.88 5280620110 1.78 5280633080 1.79 5502300206 6.10-6.32  A01 17051 1.55
1858900017 4.89 5280620115 1.78 5280633085 1.79 5502300612 1.50-1.53  A01 17151 1.55
1858900018 4.88 5280620120 1.78 5280633090 1.79 5504100810 112 A01 17161 1.55
1858910010 6.88/6.115 5280620125 1.78 5280633095 1.79 5504101215 112 A0 17171 1.55
1858910014 6.88/6.114 5280620130 1.78 5280633100 1.79 5505102505 3.18  A01 17251 1.55
1858910017 6.115 5280620135 1.78 5280633105 1.79 5505103004 6.90 A01 17261 1.55
1858910022 6.88/6.114 5280625040 1.78 5280633110 1.79 5505103005 6.90 A0117271 1.55
1859110015 8.46 5280625045 1.78 5280633115 1.79 5505103006 6.90 A01 17381 1855
1859110025 8.46 5280625050 1.78 5280633120 1.79 5505103008 2.94-2.110  A01 17551 1855
1859110030 8.46 5280625055 1.78 5280633125 1.79 5505104008 3.18-4.27  A0121350 1.50
1859110040 4.91/4.97 5280625060 1.78 5280633130 1.79 5505104010 2.94-3.18  A01 21360 1.50
1859110050 4.91/4.97 5280625065 1.78 5280633135 1.79 5505105008 2.94  A01 24050 1.52
1859110060 4.91/4.97 5280625070 1.78 5280633140 1.79 5505105010 294 A01 24150 1.53
1859110080 491/4.97 5280625075 1.78 5280633145 1.79 5505106008 2.952.98 A01 24160 1.53
1859110100 491/497 5280625080 1.78 5280633150 1.79 5505106012 3.18  A01 25050 1.51
5280625085 1.78 5280633155 1.79 5505106020 3.18  A01 25060 1.51
4779116206 1.21-1.83 5280625090 1.78 5280633160 1.79 5505108010 2.95
4779116208 1.21-1.83 5280625095 1.78 5280633165 1.79 5505108020 3.18  A0500310 1.14
4779116210 1.21-1.83 5280625100 1.78 5280633170 1.79 5505108025 2.95 A0500320 1.14
4779116212 1.21-1.83 5280625105 1.78 5280633175 1.79 5505110020 3.18  A0525300 3.43/4.105
4779116216 1.21-1.83 5280625110 1.78 5280633180 1.79 5505212016 2.98 A0580350 RIS
4779116220 1.21-1.83 5280625115 1.78 5280633185 1.79 5505212020 2.98 A05 80450 1.19
4779116232 1.21-1.83 5280625120 1.78 5280633190 1.79 5505605050 1.44
5280625125 1.78 5280633195 1.79 5505608060 1.44  A06 00120 1.38
5104916025 1.42 5280625130 1.78 5280633200 1.79 5505610080 1.44  A06 00130 1.38
5120000316 1.42/1.70 5280625135 1.78 5280633205 1.79 5505612100 1.44  A06 10120 1.38
5120000320 1.42/1.70 5280625140 1.78 5280633210 1.79 5523104017 8.41 A0610130 1.38
5120000325 1.42/1.70 5280625145 1.78 5280633215 1.79 5523105020 8.41 A06 10140 1.38
5120000332 1.42/1.70 5280625150 1.78 5280633220 1.79 5523107025 8.41 A0620121 1.38
5120000340 1.42/1.70 5280625155 1.78 5280633225 1.79 5523108025 8.41 A0620131 1.38
5120000416 1.421.711 5280625160 1.78 5280633230 1.79 5523110030 8.41 A0620141 1.38
5120000420 1.421.711 5280632035 1.78 5280633235 1.79 5523112540 8.41 A06 20151 1.38
5120000425 1.42/11.71 5280632040 1.78 5280633240 1.79 5531101504 6.39/6.41  A06 23400 1.42
5120000432 1.4211.71 5280632045 1.78 5280633245 1.79 5531101505 6.39/6.40  A06 23430 1.42
5120000440 1.4211.71 5280632050 1.78 5280633250 1.79 5531102006 6.39/6.41  A06 23530 1.40
5124706012 2.110 5280632055 1.78 5280633255 1.79 5531102008 6.39/6.40  A06 23570 1.40
5139100063 1.38 5280632060 1.78 5280633260 1.79 A06 23700 1.43
5139100080 1.38 5280632065 1.78 5280701016 1.4211.71 5677108043 6.39/6.41  A06 23710 1.43
5156074551 8.49 5280632070 1.78 5280701020 1.4211.71 5677110053 418 A0630120 1.38
5280632075 1.78 5280701025 1.4211.71 5677110054 6.39/6.40 A06 30130 1.38
5271000053 4.24-4.25 5280632080 1.78 5280701032 1.42/1.71 5694100811 112 A06 30140 1.38
5271001042 6.90 5280632085 1.79 5280701040 1.4211.71 5694101215 1.12 A06 30150 1.38
5271001112 6.90 5280632090 1.79 5280703016 1.4211.70 A06 30160 1.38
5280601032 1.19 5280632095 1.79 5280703020 1.42/1.70 7500012150 4.24-4.25 A06 30170 1.38
5280603050 1.70 5280632100 1.79 5280703025 1.4211.70 A06 30220 1.38
5280616035 1.78 5280632105 1.79 5280703032 1.42/1.70 55011 06020 1.28  A06 30600 1.39
5280616040 1.78 5280632110 1.79 5280703040 1.42/1.70 55011 06020 1.28  A06 30800 1.39
5280616045 1.78 5280632115 1.79 5291102926 1.38 55011 08025 1.28  A06 31000 1.39
5280616050 1.78 5280632120 1.79 5291103636 1.38 55011 08035 1.28  A06 31200 1.39
5280616055 1.78 5280632125 1.79 5291401615 4.24-425 55011 10045 1.28  A06 31400 1.39
5280616060 1.78 5280632130 1.79 A06 31600 1.39
5280616065 1.78 5280632135 1.79 5501103016 3.18  A0101130 1.24  A06 31800 1.39
5280616070 1.78 5280632140 1.79 5501104020 3.11-3.18  A0101140 1.24  A06 32000 1.39
5280616075 1.78 5280632145 1.79 5501105012 2.95-3.18  A0101150 1.24  A06 32500 1.39
5280616080 1.78 5280632150 1.79 5501105016 3.18-4.20 A0101160 1.24  A06 33200 1.39
5280616085 1.78 5280632155 1.79 5501105020 1.32 A0101240 1.24  A06 33400 1.42
5280616090 1.78 5280632160 1.79 5501105025 3.11-3.18  A01 01250 1.24  A06 33410 1.42
5280616095 1.78 5280632165 1.79 5501106020 1.30/3.18  A01 01260 1.24  A06 33420 1.42
5280616100 1.78 5280632170 1.79 5501106025 3.11/3.13  A0101270 1.24  A06 33430 1.42
5280620035 1.78 5280632175 1.79 5501106030 1.32/3.18  A01 01450 1.24  A06 33440 1.42
5280620040 1.78 5280632180 1.79 5501108025 1.30  A01 01460 1.24  A06 33500 1.40
5280620045 1.78 5280632185 1.79 5501108030 3.11/3.13  A0101470 124 A06 33510 1.40
5280620050 1.78 5280632190 1.79 5501108035 1.30-3.18  A01 01480 1.24  A06 33520 1.40
5280620055 1.78 5280632195 1.79 5501108045 3.18  A0101490 1.24  A06 33530 1.40
5280620060 1.78 5280632200 1.79 5501110035 3.11/3.13  A01 10151 1.48  A06 33540 1.40
5280620065 1.78 5280633035 1.79 5501110042 1.32 A01 10251 1.48  A06 33550 1.40
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Order No. Order No. Order No. Order No. Order No.
A ChapterPage A ChapterPage A ChapterPage A ChapterPage A Chapter.Page
A06 33560 1.40  A08 81060 1.32-1.33  A20 10550 1.57  A25 66250 1.90  A31 35001 1.61
A06 33570 1.40  A08 81920 1.44  A20 10560 1.57  A25 66260 1.90  A3136251 1.61
A06 33650 6.7 A08 82030 1.30-1.31  A20 10650 1.57  A2566270 1.90  A3140001 1.61
A06 33700 1.43  A08 91030 1.28-1.29  A20 10660 1.57  A25 66280 1.90  A31 42501 1.61
A06 33710 1.43  A08 91060 1.32-1.33  A20 10670 1.57  A2566290 1.90 A3143751 1.61
A06 34060 1.39  A08 91920 1.44  A20 10740 1.57  A2566300 1.90 A3145001 1.61
A06 34080 1.39 A20 10750 1.57 A2566310 1.90 A3146251 1.61
A06 34100 1.39  A2000020 1.58 A20 10760 1.57  A2566320 1.90 A3147501 1.61
A06 34120 139 A2000030 1.58 A20 10770 1.57  A25 66620 1.22  A3148751 1.61
A06 34140 1.39  A20 00040 1.58  A20 10780 1.57  A2566630 1.22
A06 34160 1.39  A2000050 1.58  A20 11560 1.59  A25 66640 122 A32 26040 1.92
A06 34180 1.39  A20 00060 1.58 A2011670 1.59  A25 66650 1.22  A32 26050 1.92
A06 34200 1.39  A20 00070 1.58 A2020320 1.57  A25 66670 1.22 A32 26061 1.92
A06 34250 1.39  A20 00080 1.58  A2020330 1.57  A25 66680 1.22 A32 26071 1.92
A06 34320 1.39  A20 00090 1.58  A2020340 1.57  A25 66690 1.22 A32 32050 1.82
A06 34500 1.42 A20 00150 1.58  A20 20440 1.57 A2566710 1.20  A32 32060 1.82
A06 34520 142 A20 00160 1.58  A20 20450 1.57  A2566720 1.20 A3232070 1.82
A06 36040 1.88  A2000170 1.58  A20 20540 1.57  A2566730 1.20 A32 32080 1.82
A06 36050 1.88  A20 00220 1.58  A20 20550 1.57  A2566740 1.20 A3233050 1.80
A06 36061 1.88  A2000230 1.58  A20 20560 1.57  A2566750 1.20 A3233060 1.80
A06 36071 1.88  A2000240 1.58  A20 20650 1.57  A2566760 1.20  A32 33070 1.80
A06 36081 1.88  A2000250 1.58  A20 20660 1.57  A2566770 120 A32 36040 1.92
A06 36091 1.88  A20 00260 1.58  A20 20670 1.57  A2566820 1.18  A32 36050 1.92
A06 36101 1.88  A2000270 1.58  A2021450 1.57  A2566830 1.18  A32 36061 1.92
A06 36111 1.88  A20 00280 1.58  A20 21560 1.57  A25 66840 1.18  A32 36071 1.92
A06 36121 1.88  A20 00290 1.58  A20 50080 3.43/4.105 A25 66850 1.18  A32 36081 1.92
A06 36131 1.88  A20 00530 1.58  A2050180 3.43/4.105 A25 66860 1.18  A32 36091 1.92
A06 36730 1.38  A20 00540 1.58 A25 66870 1.18  A3240010 1.63
A06 40120 1.38  A20 00550 1.58  A25 56040 1.89  A25 66880 1.18  A32 40020 1.63
A06 40130 1.38  A20 00560 1.58  A2556050 1.89  A25 86040 1.91  A32 40030 1.63
A06 40140 1.38  A20 00570 1.58  A25 56060 1.89  A2586050 1.91 A3240040 1.63
A06 40150 1.38  A20 00580 1.58  A2556070 1.89  A25 86060 1.91  A32 40050 1.63
A06 40160 1.38  A20 00620 1.54  A2556080 1.89  A2586070 1.91 A3240060 1.63
A06 40170 1.38  A2001060 1.59  A2556090 1.89  A25 86080 1.91  A32 40070 1.63
A06 50120 1.38 A2001070 1.59  A2556100 1.89  A2586090 1.91  A32 40080 1.63
A06 50130 1.38  A2001080 1.59 A2556110 1.89  A2586100 1.91  A3240090 1.63
A06 50140 138 A2001160 1.59  A2556120 1.89  A2586110 1.91 A3241010 1.62
A06 50150 1.38 A2001170 1.59  A25 56240 1.90 A2586120 1.91  A3241020 1.62
A06 50160 1.38  A2001180 1.59  A2556250 1.90 A2586130 1.91  A3241030 1.62
A06 50170 1.38  A20 05420 1.58  A25 56260 1.90 A32 41040 1.62
A06 50180 1.38  A20 05430 1.58  A2556270 1.90 A30 10601 1.60  A32 41050 1.62
A06 53400 142 A20 05440 1.58  A2556280 1.90 A30 10801 1.60  A32 42101 1.82
A06 53410 142 A20 05450 1.58  A2556290 1.90 A30 11001 1.60 A3242110 1.82
A06 53420 1.42  A20 05460 1.58  A2556300 1.90  A30 20601 1.60 A3242120 1.82
A06 53430 142 A20 05470 1.58 A2556310 1.90 A30 20801 1.60 A3242130 1.82
A06 53440 142 A20 05480 1.58  A2556320 1.90 A3021001 1.60 A3242140 1.82
A06 53500 1.40  A20 05620 1.58  A25 56620 1.22 A3021201 1.60 A3242150 1.82
A06 53510 1.40  A20 05630 1.58  A2556630 1.22 A30 30601 1.60 A3242160 1.82
A06 53520 1.40  A20 05640 1.58  A25 56640 1.22  A30 30801 1.60 A3242170 1.82
A06 53530 1.40  A20 05651 1.58  A25 56650 1.22 A3031001 1.60  A32 43080 1.80
A06 53540 1.40  A20 05661 1.58  A25 56670 1.22 A3031201 1.60  A32 43090 1.80
A06 53550 1.40  A20 05671 1.58 A2556710 1.20 A3031601 1.60  A3243100 1.80
A06 53560 1.40  A20 05680 1.58 A2556720 1.20  A30 40601 1.60 A3243110 1.80
A06 53570 1.40  A20 05750 1.58  A2556730 1.20  A30 40801 1.60  A3243120 1.80
A06 53580 1.40  A20 05760 1.58  A2556740 1.20  A3041001 1.60  A3243130 1.80
A06 53590 1.40  A20 05770 1.58  A2556750 1.20  A3041201 1.60  A32 46040 1.92
A06 53650 6.7 A20 05830 1.58  A25 56820 1.18  A3041601 1.60  A32 46050 1.92
A06 53880 3.43/4.105 A20 05840 1.58  A2556830 1.18  A30 42001 1.60 A32 46061 1.92
A06 54500 142 A20 05850 1.58  A25 56840 118 A30 42501 1.60 A32 46071 1.92
A06 54520 142 A20 05860 1.58  A25 56850 1.18  A3051001 1.60 A32 46081 1.92
A06 56730 1.38  A2005870 1.58  A25 56860 1.18  A3051201 1.60  A32 46091 1.92
A20 05880 1.58  A25 56870 1.18  A3051601 1.60  A32 46101 1.92
A08 51031 1.28-1.29  A20 10120 1.57  A25 56880 1.18  A3052001 1.60 A32 46111 1.92
A08 51920 1.44  A20 10220 1.57  A25 66040 1.89  A30 52501 1.60  A32 50030 1.63
A08 52030 1.30-1.31  A20 10230 1.57  A25 66050 1.89  A3061601 1.60  A32 50040 1.63
A08 61031 1.28-1.29  A20 10320 1.57  A25 66060 1.89  A30 62001 1.60  A32 50050 1.63
A08 61060 1.32-1.33  A20 10330 1.57  A2566070 1.89  A30 62501 1.60  A32 50060 1.63
A08 61920 1.44  A20 10340 1.57  A25 66080 1.89  A30 63201 1.60 A32 50070 1.63
A08 71031 1.28-1.29  A20 10420 1.57  A2566090 1.89 A32 50080 1.63
A08 71060 1.32-1.33  A20 10430 1.57  A2566100 1.89  A3122501 1.61 A3250100 1.63
A08 71920 1.44  A20 10440 1.57 A2566110 1.89  A3123751 1.61 A3250110 1.63
A08 72030 1.30-1.31  A20 10450 1.57 A2566120 1.89  A3125001 1.61  A32 51060 1.62
A08 72060 1.34-1.35 A2010530 1.57  A2566130 1.89  A3132501 1.61 A3251070 1.62
A08 81030 1.28-1.29  A20 10540 1.57  A25 66240 1.90 A3133751 1.61  A32 56040 1.92
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A32 56050 1.92  A3353000 0500 1.72 A33 54010 0150 1.75  A33 55010 0550 1.76  A33 56000 2500 1.74
A32 56061 1.92  A3353000 0550 1.72 A33 54010 0200 1.75  A33 55010 0600 1.76  A33 56000 2600 1.74
A32 56071 1,92 A3353000 0600 1.72 A33 54010 0250 1.75  A33 55010 0650 1.76  A33 56000 2700 1.74
A32 56081 1.92 A3353000 0650 1.72 A33 54010 0300 1.75  A33 550100700 1.76  A33 56000 2800 1.74
A32 56091 1,92 A3353000 0700 1.72 A33 54010 0350 1.75  A33 55010 0750 1.76  A33 56000 2900 1.74
A32 56101 1,92 A3353000 0750 1.72 A33 54010 0400 1.75  A33 55010 0800 1.76  A33 56000 3000 1.74
A32 56111 1,92 A3353000 0800 1.72 A33 54010 0450 1.75  A33 55010 0850 1.76  A33 56010 0300 1.76
A32 56121 1,92 A3353000 0850 1.72 A33 54010 0500 1.75  A33 55010 0900 1.76  A33 56010 0350 1.76
A32 56131 1.92  A33 53000 0900 1.72 A33 54010 0550 1.75  A33 55010 0950 1.76  A33 56010 0400 1.76
A32 60050 1.63  A33 53000 0950 1.72 A33 54010 0600 1.75  A33 55010 1000 1.76  A33 56010 0450 1.76
A32 60060 1.63  A33 53000 1000 1.72 A33 54010 0650 1.75  A33 55010 1050 1.76  A33 56010 0500 1.76
A32 60070 1.63  A33 53000 1050 1.72 A33 54010 0700 1.75  A3355010 1100 1.76  A3356010 0550 1.76
A32 60080 1.63  A3353000 1100 1.72 A33 54010 0750 1.75  A3355010 1150 1.76  A33 56010 0600 1.76
A3260110 1.63  A3353000 1150 1.72 A33 54010 0800 1.75  A33 55010 1200 1.76  A3356010 0650 1.76
A32 61080 1.62  A33 53000 1200 1.72 A33 54010 0850 1.75  A33 55010 1250 1.76  A3356010 0700 1.76
A32 71100 1.62  A3353000 1250 1.72 A33 54010 0900 1.75  A33 55010 1300 1.76  A3356010 0750 1.76
A33 53000 1300 1.72 A33 54010 0950 1.75  A33 55010 1350 1.76  A3356010 0800 1.76
A3311120 1.70  A33530100100 1.75  A33 54010 1000 1.75  A33 55010 1400 1.76  A3356010 0850 1.76
A33 11300 1.71  A3353010 0150 1.75  A33 54010 1050 1.75  A33 55010 1450 1.76  A33 56010 0900 1.76
A3312130 1.70  A3353010 0200 1.75  A33 54010 1100 1.75  A33 55010 1500 176 A33 56010 0950 1.76
A3312310 1.71  A3353010 0250 1.75  A3354010 1150 1.75  A33 55010 1550 1.76  A33 56010 1000 1.76
A33 13141 1.70  A3353010 0300 1.75  A33 54010 1200 1.75  A33 55010 1600 1.76  A33 56010 1050 1.76
A3313320 1.71  A3353010 0350 1.75  A33 54010 1250 1.75  A33 55010 1650 1.76  A33 56010 1100 1.76
A33 14151 1.70  A33 53010 0400 1.75  A33 54010 1300 1.75  A3355010 1700 1.76  A3356010 1150 1.76
A33 14330 1.71  A3353010 0450 1.75  A3354010 1350 1.75  A33 55010 1750 1.76  A3356010 1200 1.76
A33 15161 1.70  A3353010 0500 1.75  A33 54010 1400 1.75  A33 55010 1800 1.76  A3356010 1250 1.76
A33 15340 1.71  A3353010 0550 1.75  A33 54010 1450 1.75  A33 55010 1850 1.76  A3356010 1300 1.76
A3316171 1.70  A3353010 0600 1.75  A33 54010 1500 1.76  A33 55010 1900 1.76  A3356010 1350 1.76
A33 52000 0100 1.72 A3353010 0650 1.75  A33 54010 1550 1.76  A33 55010 1950 1.76  A3356010 1400 1.76
A33 52000 0150 1.72 A3353010 0700 1.75  A33 54010 1600 1.76  A33 55010 2000 1.76  A3356010 1450 1.76
A33 52000 0200 1.72 A3353010 0750 1.75  A33 55000 0200 1.73 A33 56000 0300 1.73  A3356010 1500 1.76
A33 52000 0250 1.72 A3353010 0800 1.75  A33 55000 0250 1.73 A33 56000 0350 173 A33 56010 1550 1.76
A33 52000 0300 1.72 A3353010 0850 1.75  A33 55000 0300 1.73 A33 56000 0400 1.73  A33 56010 1600 1.76
A33 52000 0350 1.72 A3353010 0900 1.75  A33 55000 0350 1.73  A33 56000 0450 1.73  A33 56010 1650 1.76
A33 52000 0400 1.72 A3353010 0950 1.75  A33 55000 0400 1.73  A33 56000 0500 1.73  A33 56010 1700 1.76
A33 52000 0450 1.72 A3353010 1000 1.75  A33 55000 0450 1.73 A33 56000 0550 1.73  A3356010 1750 1.76
A33 52000 0500 1.72 A3353010 1050 1.75  A33 55000 0500 1.73 A33 56000 0600 1.73  A3356010 1800 1.76
A33 52000 0550 1.72 A3353010 1100 1.75  A33 55000 0550 1.73  A33 56000 0650 1.73  A3356010 1850 1.76
A33 52000 0600 1.72 A3353010 1150 1.75  A33 55000 0600 1.73  A33 56000 0700 1.73  A3356010 1850 1.77
A33 52000 0650 1.72 A3353010 1200 1.75  A33 55000 0650 1.73 A33 56000 0750 1.73  A3356010 1900 1.77
A33 52000 0700 1.72 A3353010 1250 1.75  A33 55000 0700 1.73 A33 56000 0800 1.73  A3356010 1950 477)
A33 52000 0750 1.72 A3353010 1300 1.75  A33 55000 0750 1.73 A33 56000 0850 1.73  A3356010 2000 U477)
A33 52000 0800 1.72 A3354000 0100 1.72 A33 55000 0800 1.73 A33 56000 0900 1.73  A3356010 2050 1.77
A33 52000 0850 1.72 A33'54000 0150 1.72 A33 55000 0850 1.73 A33 56000 0950 1.73  A3356010 2100 1.77
A33 52000 0900 1.72 A33 54000 0200 1.72 A33 55000 0900 1.73 A33 56000 1000 1.73  A33 56010 2150 1.77
A33 52000 0950 1.72 A33 54000 0250 1.72 A33 55000 0950 1.73  A33 56000 1050 1.73  A33 56010 2200 1.77
A33 52000 1000 1.72 A33 54000 0300 1.72 A33 55000 1000 1.73 A33 56000 1100 1.73  A33 56010 2250 1.77
A3352010 0100 1.75  A33 54000 0350 1.72 A33 55000 1050 1.73  A33 56000 1150 1.73  A33 56010 2300 1.77
A33 520100150 1.75  A33 54000 0400 1.72 A33 55000 1100 1.73 A33 56000 1200 1.73  A3356010 2350 1.77
A33 52010 0200 1.75  A33 54000 0450 1.72 A33 55000 1150 1.73 A33 56000 1250 1.73  A3356010 2400 1.77
A33 52010 0250 1.75  A3354000 0500 1.72 A33 55000 1200 1.73  A33 56000 1300 1.73  A3356010 2450 1.77
A33 52010 0300 1.75  A3354000 0550 1.72 A33 55000 1250 1.73 A33 56000 1350 1.73  A3356010 2500 1.77
A33 52010 0350 1.75  A33'54000 0600 1.72 A33 55000 1300 1.73 A33 56000 1400 1.73  A3356010 2550 1.77
A33 52010 0400 1.75  A3354000 0650 1.72 A33 55000 1350 1.73  A33 56000 1450 1.73  A3356010 2600 1477)
A33 52010 0450 1.75  A33'54000 0700 1.72 A33 55000 1400 1.73 A33 56000 1500 1.73  A3357000 0600 1.74
A33 52010 0500 1.75  A33'54000 0750 1.72 A33 55000 1450 1.73 A33 56000 1550 1.73  A33'57000 0800 1.74
A33 52010 0550 1.75  A33'54000 0800 1.72 A33 55000 1500 1.73 A33 56000 1600 173 A33 57000 1000 1.74
A33 52010 0600 1.75  A33'54000 0850 1.72 A33 55000 1550 1.73 A33 56000 1650 1.73 A33 57000 1200 1.74
A33 52010 0650 1.75  A33'54000 0900 1.72 A33 55000 1600 1.73  A33 56000 1700 1.73  A33 57000 1400 1.74
A3352010 0700 1.75  A33 54000 0950 1.72 A33 55000 1650 1.73 A33 56000 1750 1.73  A33 57000 1600 1.74
A33 52010 0750 1.75  A33 54000 1000 1.72 A33 55000 1700 1.73 A33 56000 1800 1.73  A33 57000 1800 1.74
A33 52010 0800 1.75  A3354000 1050 1.72 A33 55000 1750 1.73 A33 56000 1850 1.73  A3357000 2000 1.74
A33 52010 0850 1.75  A3354000 1100 1.72 A33 55000 1800 1.73 A33 56000 1900 1.74  A33 57000 2200 1.74
A33 52010 0900 1.75  A3354000 1150 1.72 A33 55000 1850 1.73  A33 56000 1950 1.74  A33 57000 2400 1.74
A33 52010 0950 1.75  A3354000 1200 1.72 A33 55000 1900 1.73 A33 56000 2000 1.74  A33 57000 2600 1.74
A33 52010 1000 1.75  A3354000 1250 1.72 A33 55000 1950 1.73  A33 56000 2050 1.74  A33 57000 2800 1.74
A33 53000 0100 1.72 A3354000 1300 1.72 A33 55000 2000 1.73 A33 56000 2100 1.74  A33 57000 3000 1.74
A33 53000 0150 1.72 A33 54000 1350 1.72 A33 55010 0200 1.76  A33 56000 2150 1.74  A33 57000 3200 1.74
A33 53000 0200 1.72 A33 54000 1400 1.72 A33 55010 0250 1.76  A33 56000 2200 1.74  A33 57000 3400 1.74
A33 53000 0250 1.72 A33 54000 1450 1.72 A33 55010 0300 1.76  A33 56000 2250 1.74
A33 53000 0300 1.72 A33 54000 1500 1.73  A33 55010 0350 1.76  A33 56000 2300 1.74  A3414020 1.64
A33 53000 0350 1.72 A33 54000 1550 1.73  A33 55010 0400 1.76  A33 56000 2350 1.74  A3414030 1.64
A33 53000 0400 1.72 A33 54000 1600 1.73  A33 55010 0450 1.76  A33 56000 2400 1.74  A3414040 1.64
A33 53000 0450 1.72 A33 540100100 1.75  A33 55010 0500 1.76  A33 56000 2450 1.74  A3415050 1.64

9.6
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A34 24020 1.84  A34 871800652 1.66 A37810700194 1.68  A37931901100 1.69  A52 10740 1.8
A34 24021 1.84  A34 871900697 1.66 A37 810800220 1.68  A37 932001200 1.69  A52 10750 1.8
A34 24030 1.84  A34 875300562 1.66  A37810900255 1.68  A37932101400 1.69  A52 10760 1.8
A34 24040 1.84  A34 875400700 1.66 A37811000318 1.68  A37932201600 1.69  A52 10840 1.8
A34 25031 1.84  A34 875500687 1.66 A37811100381 1.68  A37932301800 1.69  A52 10850 1.8
A34 32060 1.65  A34 881800652 1.66 A37811200323 1.68  A37 932401800 1.69  A52 10860 1.8
A34 33060 1.65  A34 881900697 1.66  A37 811300367 1.68  A37 932502000 1.69  A52 10870 1.8
A34 34020 1.65 A34 882000760 1.66 A37 821000318 1.68  A37 932602200 1.69  A52 10880 1.8
A34 34030 1.65 A34 882100800 1.66 A37821100381 1.68  A37 932702500 1.69 A52 11151 1.12
A34 34060 1.65 A34 88220089 1.66  A37 821200323 1.68 A37 961000350 1.69 A52 11160 1.12
A34 34070 1.65 A34 882301021 1.66  A37 821300367 1.68  A37 961200450 1.69  A52 11351 1.12
A34 35070 1.65  A34 885400700 1.66 A37 821400429 1.68  A37 961400600 1.69  A52 11360 1.12
A34 35080 1.65  A34 885500687 1.66  A37 821500480 1.68  A37 961500600 1.69  A52 20550 1.13
A34 60010 1.16  A34 885600906 1.66 A37 821700590 1.68  A37 961600600 1.69  A52 20950 1.13
A34 60020 1.16  A34 885701125 1.66  A37 821900697 1.68  A37 961700700 1.69  A52 20960 1.13
A34 60050 1.16  A34 911000350 1.67 A37 825300562 1.68  A37 961800900 1.69  A52 50120 189
A34 60060 1.16  A34 911200450 1.67  A37 825400700 1.68  A37961901100 1.69  A52 50130 1.9
A34 60070 1.16  A34 911400600 1.67  A37 825500687 1.68  A37 971500600 1.69  A52 50140 1.9
A34 60080 1.17  A34 911500600 1.67 A37 831800652 1.68  A37 971600800 1.69  A52 50150 1.9
A34 60090 117  A34 911600600 1.67  A37 831900697 1.68 A37 971701000 1.69  A52 50160 1.9
A34 810000141 1.66  A34 911700700 1.67  A37 832000760 1.68  A37 971800900 1.69  A52 50330 1.9
A34 810000168 1.66  A34 911800900 1.67  A37 832100800 1.68  A37971901100 1.69  A52 50340 1.9
A34 810000194 1.66  A34 921600800 1.67  A37 832200896 1.68  A37 972001200 1.69  A52 50350 1.9
A34 810000220 1.66  A34 921701000 1.67 A37832301021 1.68 A37972101400 1.69  A52 50360 1.9
A34 810000255 1.66  A34 921800900 1.67 A37832401108 1.68  A37 972201600 1.69  A52 50370 1.9
A34 810000313 1.66  A34921901100 1.67  A37 835500687 1.68  A37981901100 1.69  A52 50380 1.9
A34 810000318 1.66  A34 922001200 1.67  A37 835600906 1.68  A37982001200 1.69  A52 51150 1.9
A34 810000323 1.66  A34 922101400 1.67 A37835701125 1.68  A37982101400 1.69  A52 51160 1.9
A34 810000367 1.66  A34 922201600 1.67 A37860500141 1.68  A37982201600 1.69  A52 51350 IR0
A34 810000381 1.66  A34 931901100 1.67 A37 860600168 1.68  A37982301800 1.69  A52 51360 1.9
A34 810000429 1.66  A34 932001200 1.67 A37860700194 1.68  A37 982401800 1.69 A5251370 1.9
A34 810000438 1.66  A34 932101400 1.67  A37 860800220 1.68  A37 982502000 1.69

A34 820000318 1.66  A34 932201600 1.67  A37 860900255 1.68  A37 982602200 1.69  A5500040 1.10
A34 820000323 1.66  A34 932301800 1.67 A37861000318 1.68  A37 982702500 1.69  A5500050 1.10
A34 820000367 1.66  A34 932401800 1.67 A37 861100381 1.68 A55 00060 1.10
A34 820000381 1.66  A34 932502000 1.67 A37861200323 1.68  A5055150 1.12 A5500070 1.10
A34 820000429 1.66  A34 932602200 1.67  A37 861300367 1.68  A5055160 1.12 A5500080 1.10
A34 820000480 1.66  A34 932702500 1.67 A37871000318 1.68  A50 55340 112 A5500120 1.10
A34 820000542 1.66  A34 961000350 1.67 A37871100381 1.68  A50 55350 112 A5500130 1.10
A34 820000562 1.66  A34 961200450 1.67 A37871200323 1.68  A50 55360 112 A5500140 1.10
A34 820000590 1.66  A34 961400600 1.67 A37 871300367 1.68  A50 55370 1.12 A55 00150 1.10
A34 820000652 1.66  A34 961500600 1.67 A37 871400429 1.68  A50 55380 1.12 A55 00160 1.10
A34 820000687 1.66  A34 961600600 1.67 A37 871500480 1.68  A50 55390 112 A5500330 1.10
A34 820000697 1.66  A34 961700700 1.67 A37 871600542 1.68 A55 00340 1.10
A34 820000700 1.66  A34 961800900 1.67  A37 871700590 1.68 A5210120 1.8 A5500350 1.10
A34 830000652 1.66  A34 971600800 1.67  A37 871800652 1.68 A5210130 1.8 A55 00360 1.10
A34 830000697 1.66  A34 971701000 1.67  A37 871900697 1.68  A52 10140 1.8 A5500370 1.10
A34 830000760 1.66  A34 971800900 1.67  A37 875300562 1.68  A52 10150 1.8 A5500380 1.10
A34 830000800 1.66  A34 971901100 1.67  A37 875400700 1.68 A52 10150 413 A55 00640 1.10
A34 830000896 1.66  A34 972001200 1.67  A37 875500687 1.68  A52 10160 1.8 A5500650 1.10
A34 830000906 1.66  A34 972101400 1.67 A37 881800652 1.68  A52 10180 1.8 A5510550 1.13
A34 830001021 1.66  A34 972201600 1.67  A37 881900697 1.68  A52 10220 1.8 A5510640 1.10
A34830001108 1.66  A34 981901100 1.67 A37 882000760 1.68  A52 10230 1.8 A5510650 1.10
A34 830001125 1.66  A34 982001200 1.67 A37 882100800 1.68  A52 10240 1.8 A5510850 1.10
A34 860500141 1.66  A34 982101400 1.67 A37 88220089 1.68  A52 10250 1.8 A5510860 1.10
A34 860600168 1.66  A34 982201600 1.67 A37882301021 1.68  A52 10260 1.8 A5510870 1.10
A34 860700194 1.66  A34 982301800 1.67 A37882401108 1.68  A52 10270 1.8 A5510950 113
A34 860800220 1.66  A34 982401800 1.67  A37 885400700 1.68  A52 10320 1.8 A55 10960 113
A34 860900255 1.66  A34 982502000 1.67  A37 885500687 1.68  A52 10330 1.8 A5556150 1.12
A34 861000318 1.66  A34 982602200 1.67  A37 885600906 1.68  A52 10340 1.8 A5556350 1.12
A34 861100381 1.66  A34 982702500 1.67 A37885701125 1.68  A52 10350 1.8

A34 861200323 1.66 A37 911200450 1.69  A52 10350 413  A7150140 1.1
A34 861300367 1.66  A3504311 1.84  A37911400600 1.69  A52 10360 1.8 A7150150 1.1
A34 861400429 1.66  A3504321 1.84  A37911500600 1.69  A52 10370 1.8 A7150160 1.1
A34 865100313 1.66  A3504331 1.84  A37911600600 1.69  A52 10380 1.8 A7150340 1.1
A34 865200438 1.66  A35 04341 1.84  A37911700700 1.69  A52 10390 1.8 A7150350 A1
A34 871000318 1.66  A35 04351 1.84  A37911800900 1.69  A52 10400 1.8 A7150360 1A
A34 871100381 1.66  A35 04361 1.84  A37921600800 1.69  A52 10460 1.8 A7150370 1.1
A34 871200323 1.66  A3504371 1.84  A37921701000 1.69  A52 10470 1.8 A7150850 1.1
A34 871300367 1.66  A35 04381 1.84  A37921800900 1.69  A52 10480 1.8 A71 50860 1.1
A34 871400429 1.66  A35 14061 1.84  A37921901100 1.69  A52 10490 1.8 A7150870 1.1
A34 871500480 1.66 A37 922001200 1.69  A52 10640 1.8

A34 871600542 1.66  A37 810500141 1.68  A37922101400 1.69  A52 10650 1.8 B00 00680 4.70
A34 871700590 1.66  A37 810600168 1.68  A37 922201600 1.69  A52 10660 1.8 B00 00690 4.70
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B00 01011 4.78  B00 26010 4.66 (83 44050.12.. 7.91 D02 15740 4.86 D20 05020 6.67
B00 01021 478 B00 26020 4.66 (83 44120.08.. 7.91 D02 15930 4.86 D20 05040 6.67
B00 01031 4.78  B00 26030 4.66 (83 44140.08.. 7.91 D02 15960 4.86 D20 05060 6.67
B00 01041 478  B00 26040 4.66 D02 16021 4.82 D20 05070 6.67
B00 01051 4.78  B00 26050 4.66 (84 13050.04.. 7.92 D02 16031 4.82 D20 05090 6.67
B00 01110 478  B00 26060 4.66 (84 18010.08.. 7.92 D02 16041 4.82  D2005100 6.68
B00 01120 478 B00 26070 4.66 (84 18050.04.. 7.92 D02 16051 4.82 D20 05120 6.68
B00 01130 478  B00 26080 4.66 (84 18050.08.. 7.92 D02 16061 4.82 D20 05140 6.68
B00 01140 4,78  B00 26090 466 (8418140.02.. 7.92 D02 16071 4.82 D20 05160 6.68
B00 01150 4.78  B00 26100 4.66 (8418140.02.. 7.92 D02 16121 4.82  D2005170 6.68
B00 05630 470 B0026110 4.66 (8418140.04.. 7.92 D02 16131 4.82  D2005190 6.68
B0O0 05640 470  B00 30280 4.70 (84 18140.08.. 7.92 D02 16141 4.82 D20 05200 6.69
B00 05650 470  B00 30290 470 (8418150.02.. 7.92 D02 16151 4.82 D20 05220 6.69
B00 05910 4.80 B00 36100 472 (8418150.04.. 7.92 D02 16161 4.82 D20 05240 6.69
B00 05920 4.80 B0036111 4.72 (8432010.04.. 7.92 D02 16171 4.82 D20 05260 6.69
B00 05930 4.80 B00 36121 4.72 (8432010.08.. 7.92 D02 26111 4.80 D20 05270 6.69
B00 05940 4.80 B00 36131 4.72 (84 32050.04.. 7.92 D02 26121 4.80 D20 05290 6.69
B00 05950 4.80 B00 36140 4.72 (84 32050.08.. 7.92 D02 26131 4.80 D20 05400 6.70
B0O0 06011 476 B00 36320 472 (8432140.04.. 7.92 D02 26141 4.80 D20 05420 6.70
B00 06021 476 B00 36330 472 (84 32140.08.. 7.92 D03 36520 4,74 D20 05440 6.70
B0O0 06031 476 B0037010 4.62 D03 36530 4.74 D20 05460 6.70
B0O0 06041 4.76  B00 37020 462 (8518010.04.. 7.93 D03 36540 474 D20 05470 6.70
B0O0 06051 4.76 (85 18050.04.. 7.93 D20 05490 6.70
B00 06110 476  B05 20600 4.13/4.16 (85 18120.02.. 7.93 D20 00000 6.67 D20 05500 6.71
B00 06120 476  B05 20620 4.13/4.16 (85 18120.04.. 7.93 D20 00020 6.67 D20 05520 6.71
B00 06130 476  B05 20660 4.13/4.16 (85 18140.02.. 7.93 D20 00040 6.67 D20 05540 6.71
B00 06140 476  B05 20720 4.13/4.16 (85 18140.04.. 7.93 D20 00060 6.67 D20 05560 6.71
B00 06150 4.76 (85 18150.02.. 7.93 D20 00070 6.67 D20 05570 6.71
B0O0 15510 4.62 B1001011 6.6 (8518150.04.. 7.93 D20 00090 6.67 D20 05590 6.71
B0O0 15520 4.62 B1002011 6.6 (8532010.04.. 7.93 D20 00100 6.68 D20 05600 6.72
B0O 15530 4.62 B1003011 6.6 (8532010.08.. 7.93  D2000120 6.68 D20 05620 6.72
B0O0 15610 4.62 B10 04011 6.6 (8532050.04.. 7.93 D20 00140 6.68 D20 05640 6.72
B00 15620 4.62 B1005011 6.6 (8532050.08.. 7.93 D20 00160 6.68 D20 05660 6.72
B0O0 15630 462 B1006011 6.6 (€8532120.04.. 7.93  D2000170 6.68 D20 05670 6.72
B0O 15640 4,62 B1007011 6.6 (8532120.08.. 7.93 D20 00190 6.68 D20 05690 6.72
B0O 15650 4.62 (85 32140.04.. 7.93 D20 00200 6.69 D20 05700 6.73
B0O 15661 4.62 B3001010 491 (8532140.08.. 7.93 D20 00220 6.69 D20 05720 6.73
B0O0 15671 462 B3001210 490 (8532150.04.. 7.93 D20 00240 6.69 D20 05740 6.73
B0O 15681 4.62 B3001220 490 (8532150.08.. 7.93 D20 00260 6.69 D20 05760 6.73
B0O0 15691 4.62 B3002010 491 (8544010.04.. 7.93 D20 00270 6.69 D20 05770 6.73
B0O0 15700 4.62 B3002020 496 (8544010.08.. 7.93 D20 00290 6.69 D20 05790 6.73
B0O0 15710 4.62 B3002200 4.90 (85 44050.04.. 7.93 D20 00400 6.70 D20 05800 6.73
B00 15720 4.62 B3003010 491 (85 44050.08.. 7.93 D20 00420 6.70 D20 06020 6.106
B0O0 15730 4.62 B3004010 491 (8544050.12.. 7.93 D20 00440 6.70 D20 06040 6.106
B0O 15741 4.62 B3005010 491 (8544120.04.. 7.93 D20 00460 6.70 D20 06220 6.107
B0O0 15751 4.62 B3006010 491 (8544120.08.. 7.93 D20 00470 6.70 D20 06240 6.107
B0O0 15761 4,62 B3007010 491 (8544150.04.. 7.93 D20 00490 6.70 D20 06420 6.108
B00 15771 462 B3011010 497 (8544150.08.. 7.93 D20 00500 6.71 D20 06440 6.108
B00 25510 4.64 B3011020 497 D20 00520 6.71 D20 06520 6.109
B00 25520 4.64 B3012010 497 (86 18050.04.. 7.94 D20 00540 6.71 D20 06540 6.109
B00 25530 4.64 B30 12020 497 (86 18140.02.. 7.94 D20 00560 6.71 D20 06620 6.110
B00 25540 4.64 B3013010 497 (86 18140.04.. 7.94 D20 00570 6.71 D20 06640 6.110
B00 25610 4.64 B3013020 497 (86 18150.02.. 7.94 D20 00590 6.71 D20 10010 6.75
B00 25620 4.64 B3014010 497 (86 18150.04.. 7.94 D20 00600 6.72 D20 10030 6.75
B00 25630 4.64 B30 14020 497 (86 32050.04.. 7.94 D20 00620 6.72 D20 10050 6.75
B00 25640 4.64 B3015010 497 (86 32050.08.. 7.94 D20 00640 6.72 D20 10070 6.75
B00 25650 4.64 B30 15020 497 (86 32120.04.. 7.94 D20 00660 6.72 D20 10090 6.75
B0O0 25661 464 B3016010 497 (86 32120.08.. 7.94 D20 00670 6.72  D2010110 6.75
B00 25671 4.64 B30 16020 497 (8632140.04.. 7.94 D20 00690 6.72  D2010130 6.75
B00 25681 4,64 B3017010 497 (8632140.08.. 7.94 D20 00770 6.73 D20 10610 6.76
B0O0 25691 4.64 B30 17020 497 (86 32150.04.. 7.94 D20 00790 6.73 D20 10620 4.96
B00 25700 4.64 B3017030 497 (86 32150.08.. 7.94  D2001020 6.106 D20 10630 6.76
B00 25710 4.64 D20 01040 6.106 D20 10650 6.76
B0O0 25810 464 (8332010.04.. 7.91 D02 11021 4.84 D20 01220 6.107 D20 10670 6.76
B00 25820 464 (8332010.08.. 7.91 D02 11031 4.84 D20 01240 6.107 D20 10690 6.76
B00 25830 4.64 (83 32050.04.. 7.91 D02 11041 4.84 D20 01420 6.108 D20 10710 6.76
B00 25840 4.64 (8332050.08.. 7.91 D02 11051 4.84 D20 01440 6.108 D20 10730 6.76
B0O0 25850 464 (8332140.04.. 7.91 D02 11061 4.84 D20 01520 6.109 D20 10810 6.77
B0O 25861 464 (8332140.08.. 7.91 D02 11121 4.84 D20 01540 6.109 D20 10830 6.77
B0O0 25871 4.64 (83 44010.04.. 7.91 D02 11131 4.84 D2001620 6.110 D20 10850 6.77
B0O 25881 4,64 (8344010.08.. 791 D02 11141 4.84 D20 01640 6.110 D20 10870 6.77
B00 25891 4,64 (8344010.12.. 7.91 D02 11151 4.84 D2001720 6.111 D20 10890 6.77
B00 25901 4.64 (83 44050.04.. 7.91 D02 11161 4.84 D20 01740 6.111 D20 15010 6.75
B00 25911 4.64 (83 44050.08.. 7.91 D02 15240.12 4.86 D20 05000 6.67 D20 15030 6.75
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D20 15050 6.75 D20 41640 6.104 D40 00180 6.21 D40 07020 6.93 D40 55411 6.14
D20 15070 6.75 D20 50020 6.67 D40 00190 6.21 D40 07030 6.93 D40 55420 6.14
D20 15090 6.75 D20 50090 6.67 D40 00260 6.22 D40 07040 6.93 D40 55440 6.14
D20 15110 6.75 D2050120 6.68 D40 00270 6.22 D40 07050 6.93 D40 55460 6.14
D20 15130 6.75 D2050190 6.68 D40 00460 6.24 D4007130 6.21 D40 55511 6.15
D20 15610 6.76 D20 50220 6.69 D40 00470 6.24 D40 07140 6.21 D40 55520 6.15
D20 15630 6.76 D20 50290 6.69 D40 00660 6.25 D40 07200 6.94 D40 55540 6.15
D20 15650 6.76 D20 50420 6.70 D40 00670 6.25 D4007210 6.94 D40 55611 6.16
D20 15670 6.76 D20 50490 6.70 D40 00860 6.26 D40 07220 6.94 D40 55620 6.16
D20 15690 6.76 D20 50520 6.71 D40 00870 6.26 D40 07230 6.94 D40 55640 6.16
D20 15710 6.76 D20 50590 6.71 D40 00960 6.27 D40 07240 6.94 D40 55711 6.17
D20 15730 6.76 D20 50620 6.72 D40 00970 6.27 D40 07250 6.94 D40 55720 6.17
D20 15810 6.77 D20 50690 6.72 D40 01010 6.28 D40 07300 6.95 D40 55740 6.17
D20 15830 6.77 D20 50720 6.73 D40 01020 6.28 D40 07310 6.95 D40 55820 6.18
D20 15850 6.77 D20 50790 6.73 D40 01040 6.28 D40 07320 6.95 D40 55840 6.18
D20 15870 6.77 D20 55020 6.67 DA4001110 6.29 D40 07330 6.95 D4055911 6.19
D20 15890 6.77 D20 55090 6.67 D40 01120 6.29 D40 07340 6.95 D40 55920 6.19
D20 20020 6.78 D2055120 6.68 D40 01140 6.29 D40 07350 6.95 D40 55940 6.19
D20 20040 6.78 D20 55190 6.68 D40 01210 6.30 D40 07400 6.96 D40 58000 6.33
D20 20060 6.78 D20 55220 6.69 D40 01220 6.30 D4007410 6.96 D4058010 6.33
D20 20080 6.78 D20 55290 6.69 D40 01240 6.30 D40 07420 6.96 D40 58400 6.34
D20 20100 6.78 D20 55420 6.70 D40 02010 6.93 D4007430 6.96 D40 65011 6.39
D20 20120 6.78 D20 55490 6.70 D40 02020 6.93 D40 07440 6.96 D40 65021 6.39
D20 20220 6.79 D20 55520 6.71 D40 02030 6.93 D40 07450 6.96 D40 65081 6.40
D20 20240 6.79 D20 55590 6.71 D40 02040 6.93 D40 07600 6.97 D40 65131 6.41
D20 20260 6.79 D20 55620 6.72 D40 05160 6.21 D40 07610 6.97 D40 65180 6.36
D20 20280 6.79 D20 55690 6.72 D40 05170 6.21 D40 07620 6.97 DA4065190 6.36
D20 20300 6.79 D20 55720 6.73 D40 05180 6.21 D40 07630 6.97 D40 65280 6.37
D20 20320 6.79 D20 55790 6.73 D40 05190 6.21 D40 07640 6.97 D40 65290 6.37
D20 40000 6.53 D20 80050 6.46 D40 05260 6.22 D40 07650 6.97

D20 40010 6.53 D20 80060 6.46 D40 05270 6.22 D40 07700 6.98 D50 50800 6.91
D20 40020 6.53 D20 80070 6.46 D40 05360 6.23 D4007710 6.98 D5000810 6.91
D20 40100 6.54 D2080150 6.47 D40 05370 6.23 D40 07720 6.98 D50 50290 2.95
D20 40110 6.54 D20 80160 6.47 D40 05460 6.24 D40 07730 6.98 D50 50300 2.98
D20 40120 6.54 D2080170 6.47 D40 05470 6.24 D40 07740 6.98 D5050310 2.98
D20 40200 6.55 D20 80250 6.48 D40 05660 6.25 D40 07750 6.98 D50 55090 2.95
D20 40210 6.55 D20 80260 6.48 D40 05670 6.25 D40 07900 6.99 D50 55100 2.98
D20 40220 6.55 D20 80270 6.48 D40 05860 6.26 D40 07910 6.99 D5055110 2.98
D20 40300 6.56 D20 80350 6.49 D40 05870 6.26 D40 07920 6.99

D20 40310 6.56 D20 80360 6.49 D40 05960 6.27 D40 07930 6.99 D5201100 6.60
D20 40320 6.56 D20 80370 6.49 D40 05970 6.27 D40 07940 6.99 D5201110 6.60
D20 40400 6.57 D20 80450 6.50 D40 05980 6.27 D40 07950 6.99 D5201120 6.60
D20 40410 6.57 D20 80460 6.50 D40 06010 6.28 D40 50011 6.10 D52 06100 6.60
D20 40420 6.57 D20 80470 6.50 D40 06020 6.28 D40 50020 6.10 D52 06110 6.60
D20 40500 6.58 D20 80550 6.51 D40 06040 6.28 D40 50040 6.10 D52 06120 6.60
D20 40510 6.58 D20 80560 6.51 D40 06110 6.29 D4050120 6.11 D52 50090 6.61
D20 40520 6.58 D20 80570 6.51 D40 06120 6.29 D4050140 6.11 D52 50100 6.61
D20 40600 6.59 D20 80650 6.52 D40 06140 6.29 D40 50420 6.14 D5250110 6.61
D20 40610 6.59 D20 80660 6.52 D40 06210 6.30 D40 50811 6.18 D52 50120 6.61
D20 40620 6.59 D20 80670 6.52 D40 06220 6.30 D40 50820 6.18 D52 50130 6.61
D20 41000 6.100 D20 85050 6.46 D40 06240 6.30 D40 50840 6.18 D52 55090 6.61
D20 41010 6.100 D20 85060 6.46 D40 06410 6.92 D40 50920 6.19 D52 55100 6.61
D20 41020 6.100 D20 85070 6.46 D40 06430 6.92 D40 50940 6.19 D52 55110 6.61
D20 41030 6.100 D20 85150 6.47 D40 06440 6.92 D4055011 6.10 D52 55120 6.61
D20 41040 6.100 D20 85160 6.47 D40 06500 6.31 D40 55020 6.10 D52 55130 6.61
D20 41300 6.101 D20 85170 6.47 D40 06510 6.31 D40 55040 6.10

D20 41310 6.101 D20 85250 6.48 D40 06520 6.31 D40 55111 6.11 D53 05110 2.110
D20 41320 6.101 D20 85260 6.48 D40 06530 6.31 D4055120 6.11 D53 05120 2.110
D20 41330 6.101 D20 85270 6.48 D40 06550 6.31  D4055140 6.11 D53 05310 2.110
D20 41340 6.101 D20 85350 6.49 D40 06600 6.32 D40 55150 6.11 D53 05320 2.110
D20 41400 6.102 D20 85360 6.49 D40 06610 6.32 D40 55160 6.11 D53 51430 6.43
D20 41410 6.102 D20 85370 6.49 D40 06630 6.32 D4055170 6.11 D53 51440 6.43
D20 41420 6.102 D20 85450 6.50 D40 06640 6.32 D40 55180 6.36 D53 53200 2.95
D20 41430 6.102 D20 85460 6.50 D40 06700 6.20 D40 55190 6.36 D53 53220 2.95
D20 41440 6.102 D20 85470 6.50 D40 06710 6.20 D40 55211 6.12 D53 53230 2.95
D20 41500 6.103 D20 85550 6.51 D40 06720 6.20 D40 55220 6.12 D53 53240 2.95
D20 41510 6.103 D20 85560 6.51 D40 06800 6.20 D40 55240 6.12 D53 53350 2.98
D20 41520 6.103 D20 85570 6.51 D40 06810 6.20 D40 55270 6.12 D53 53360 2.98
D20 41530 6.103 D20 85650 6.52 D40 06820 6.20 D40 55280 6.37 D5353370 2.98
D20 41540 6.103 D20 85660 6.52 D40 06900 6.20 D40 55290 6.37 D53 53380 2.98
D20 41600 6.104 D20 85670 6.52 D40 06910 6.20 D40 55311 6.13 D53 53390 2.98
D20 41610 6.104 D40 06920 6.20 D40 55320 6.13 D53 53400 2.98
D20 41620 6.104 D40 00160 6.21 D40 07000 6.93 D40 55340 6.13 D53 53410 2.98
D20 41630 6.104 D40 00170 6.21 D40 07010 6.93 D40 55360 6.13 D53 53420 2.98
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D53 53430 2.98 F1030070 3.44  G03 70071 3.20/3.36  G1010631 4.68 H6021700. .. 2.71/7.96
D53 56400 6.105  F1030080 3.44 03 70080.11 3.18  G10 10641 4.68 H60 21800. .. 2.71/7.9%
D53 56410 6.43 F1030090 3.44  G03 70081 3.20/3.36  G10 10651 4.68 H6021900. .. 2.71/7.96
D53 56420 6.105 G03 70090.11 3.18  G10 10661 4.68  H60 22000. .. 2.61/7.96
D53 56430 6.43 5330010 3.50  GO03 70091 3.20/3.36  G10 12060 470 H6022100. .. 2.61/7.96
D53 56440 6.43  F5330020 3.50 G0370141 320 G1012070 470 H60 22200. .. 2.61/7.96
F53 30030 3.50 G03 70150 332 G1012080 470 He0 22300. .. 2.61/7.96
D54 60030 3.20  F5330040 3.50 G0370160 332 G1012621 470 H60 22400. .. 2.61/7.96
D54 60040 3.20 F5330050 3.50 G0370170 332 G1012711 470  H60 22500. .. 2.71/7.96
D54 60050 3.20  F53 30060 3.50 G03 70180 332 G1012731 470 H60 22600. .. 2.71/7.96
D54 60060 3.20  F5330070 3.50 G03 70190 332 G1012841 470 He0 22700. .. 2.71/7.96
D54 60070 3.20/3.22  F5330080 3.50  G03 70200 332 G1012861 470 He0 22800. .. 2.71/7.9
D54 60130 3.20  F5330090 3.50 G03 70210 3.36 H60 22900. .. 2.71/7.9
D54 60140 3.20 G03 70220 336 H1511100.21 4.61  H6023000. .. 2.71/7.9%
D54 60150 320 GO0123510 4102 G03 70230 320 H1511110.21 4.61 H6023100... 2.71/7.96
D54 60160 320 GO123520 4102 G03 70240 320 H1511120.21 4.61 H6023200. .. 2.71/7.96
D54 60170 3.20/3.22  GO123530 4102 G03 70250 320 H1511130.21 4.61 H6023300. .. 2.71/7.96
D54 60330 3.36  GO1 23600 4102 G03 70260 320 H1511140.21 4.61  H60 23400. .. 2.71/7.96
D54 60340 3.36  GO163531 3.22-3.38  G03 70330 320 H1511150.21 461 He0 23500. .. 2.71/1.96
D54 60350 3.36  GO163541 3.22-3.38  G03 80021 320 H1511160.21 461 H60 23600. .. 2.63/1.96
D54 60360 3.36  GO163551 3.22-338 G03 80030 328 H1521110.02 461 H6023700. .. 2.63/7.96
D54 60370 3.36/3.38  GO0170510.12 3.18  G03 80040 3.28 H1521110.21 461 H60 23800. .. 2.63/7.96
D54 60380 336 GO0170521.12 3.18  G03 80050 3.28  H1521120.02 461 H60 23900. .. 2.63/7.96
D54 60430 3.32  GO0170551 3.20-3.36  GO03 80060 3.28 H1521120.21 4.61  H60 24000. .. 2.63/7.96
D54 60440 3.32  GO170561 3.20-3.36  GO03 80070 3.28  H1521130.02 461 H6024100. .. 2.71/7.96
D54 60450 332 GO0171011.12 3.18  GO03 80080 3.28 H1521130.21 4.61  H60 24200. .. 2.71/7.96
D54 60460 332 GO171021 3.20-3.36  GO03 80090 320  H1521140.02 4.61  H60 24300. .. 2.73/7.96
D54 60470 3.32/3.34  GO1 71071 3.20-3.36  G03 80100 320 H1521140.21 4.61  H60 24400. .. 2.73/7.9%
D54 60510 320 GO1 71131 3.20-3.36  GO03 80110 3.20 H60 24500. .. 2.73/7.96
D54 60520 320 GO171511.12 3.18  G03 80120 3.20  H60 17300. .. 2.69/7.95  H60 24600. .. 2.73/7.96
D54 60540 3.20  GO1 71521 3.20-3.36  GO3 80200 3.12 H60 17400. .. 2.69/7.95  H60 24700. .. 2.73/7.96
D54 60550 3.20 GO171621 3.20-3.36  GO03 80211 312 He0 17500. .. 2.69/7.95 H60 24800. .. 2.63/1.96
D54 60560 3.20 GO0172011.12 3.18  G03 80220 312 H60 17600. .. 2.69/7.95 H60 24900. .. 2.63/7.96
D54 60560 320 GO1 72021 3.20-3.36  GO3 80230 3.12 H60 17700. .. 2.61/7.95  H60 25000. .. 2.63/7.96
D54 60570 3.203.22  GO1 72121 3.20-3.36  GO3 80240 3.12 He0 17800. .. 2.61/7.95 H6025100. .. 2.63/7.96
D54 60610 320 GO0172511.12 3.18  G03 80250 3.12 H60 17900. .. 2.61/7.95  H60 25200. .. 2.63/7.96
D54 60620 320 GO172521 3.20-3.36  GO03 80260 3.12 He0 18000. .. 2.61/7.95  H60 25300. .. 2.63/7.97
G01 72621 3.20-3.36  G03 80310 320 H60 18100. .. 2.61/7.95  H60 25400. .. 2.63/7.97
E11 10050 4106 G0173011.12 3.18 H60 18200. .. 2.61/7.95  H60 25500. .. 2.63/7.97
E16 10080 4106  GO173031 3.20-3.36  G04 00500 3.10/3.12  He0 18300. .. 2.61/7.95  H60 25600. .. 2.63/7.97
E16 10090 4106 GO173041 3.20-3.36  G04 01000 3.10/3.12  He0 18400. .. 2.61/7.95  H60 25700. .. 2.73/7.97
E16 10100 4106 GO173121 3.20-3.36  G0401000.12 3.11/3.13  He0 18500. .. 2.69/7.95  H60 25800. .. 2.73(7.97
£2131010 4106  G0173511.12 3.18  G0401010 3.10/3.12  He0 18600. .. 2.69/7.95  H60 25900. .. 2.73(7.97
£21 33010 4106 GO1 73561 3.20-3.36  G04 01500 3.10/3.12  He0 18700. .. 2.69/7.95  H60 26000. .. 2.63/1.97
£21 35010 4106  GO1 73571 3.20-3.36  G0401500.12 3.11/3.13  He0 18800. .. 2.69/7.95 H60 26100. .. 2.63/1.97
£21 37010 4.106 G04 01510 3.10/3.12  He0 18900. .. 2.61/7.95  H60 26200. .. 2.63/7.97
E21 31020 4106 GO03 10281 3.22-338 G0401510.12 3.11/3.13  He0 19000. .. 2.61/7.95  H60 26300. .. 2.63/7.97
E21 33020 4106  G03 10291 3.22-3.38  G04 02000 3.10/3.12  He0 19100. .. 2.61/7.95  H60 26400. .. 2.63/7.97
E21 35020 4106 G03 10301 3.22-3.38  G04 02010 3.10/3.12  He0 19200. .. 2.61/7.95  H60 26500. .. 2.73/7.97
E21 37020 4106 G0350410 3.10  G0402010.12 3.11/3.13  He0 19300. .. 2.69/7.95  H60 26600. .. 2.73/7.97
G03 50420 3.10  G04 02020 3.10/3.12  He0 19390. .. 2.61/7.95  H60 26700. .. 2.73/7.97
F10 10020 3.46  GO03 50430 3.10  G04 02500 3.10/3.12  He0 19500. .. 2.69/7.95  H60 26800. .. 2.63/7.97
F10 10030 3.46  GO03 50440 3.10  G04 02500.12 3.11/3.13  He0 19600. .. 2.61/7.95  H60 26900. .. 2.63/7.97
F10 10040 3.46  GO03 50450 3.10  G04 02510 3.10/3.12  He0 19700. .. 2.61/7.95  H60 27000. .. 2.63/7.97
F10 10050 3.46  GO03 50460 3.10  G04 03000 3.10/3.12  He0 19800. .. 2.61/7.95 H6027100. .. 2.63/7.97
F10 10060 3.46  GO0350470 3.10  G04 03000.12 3.11/3.13  He0 19900. .. 2.61/7.95 H60 27200. .. 2.63/7.97
1011070 3.46  G0360410 3.10  G04 03010 3.10/3.12  H60 20000. .. 2.61/7.95 He0 27300. .. 2.73/1.97
F10 11080 3.46  GO03 60420 3.10  G04 03500 3.10/3.12  He020100. .. 2.69/7.95 H60 27400. .. 2.73/7.97
F10 11090 3.46  GO03 60430 3.10  G0403500.12 3.11/3.13  H60 20200. .. 2.69/7.95  H60 27500. .. 2.73/7.97
F10 11100 3.46  G03 60440 3.10 H60 20300. .. 2.69/7.95  H60 27600. .. 2.73/1.97
F1011110 3.46  GO03 60450 3.10  G05 00010 3.43/4.105  H60 20400. .. 2.61/7.95  H60 27700. .. 2.73/7.97
F10 11120 3.46  GO03 60460 3.10  G0510010 3.43/4.105  H60 20500. .. 2.61/7.95  H60 27800. .. 2.75/1.97
F10 11130 3.46  GO03 60470 3.10  GO05 10040 3.43/4.105  H60 20600. .. 2.61/7.95  H60 27900. .. 2.75/1.97
F10 20151 3.48 G0370010.11 3.18  G0520010 3.43/4.105  He0 20700. .. 2.61/7.95  H60 28000. .. 2.63/7.97
F10 20161 3.48 G0370011 3.20  G0520020 3.43/4.105  He0 20800. .. 2.61/7.95 H6028100. .. 2.63/7.97
F10 20171 3.48 G0370020.11 3.18 H60 20890. .. 2.61  H60 28200. .. 2.63/7.97
F10 20181 3.48 G03 70021 320 G1010111 4.68  H6020900. .. 2.61/7.95  H60 28300. .. 2.63/7.97
1020191 3.48 G0370030.11 3.18  G1010121 4.68  H6021000. .. 2.61/7.95  H60 28400. .. 2.63/7.97
F10 20201 3.48 G03 70031 3.2013.36  G1010131 4.68  H6021100. .. 2.61/7.95  H60 28500. .. 2.63/1.97
F10 30020 3.44  G0370040.11 3.18  G1010141 4.68 H6021200. .. 2.61/7.95 H60 28600. .. 2.63/1.97
F10 30030 3.44  G03 70041 3.203.36  G1010151 4.68 H6021300. .. 2.71/7.96  H60 28700. .. 2.63/7.97
F10 30040 3.44  G0370060.11 3.18  G1010161 4.68 H60 21400. .. 2.71/7.96  H60 28800. .. 2.75/7.97
F10 30050 3.44  GO03 70061 3.2013.36  G10 10611 4.68 H6021500. .. 2.71/7.96  H60 28900. .. 2.75/1.97
F10 30060 3.44  G0370070.11 3.18  G1010621 4.68 H6021600. .. 2.71/7.96  H60 29000. .. 2.75/7.97

9.10



& KOMET

Order No. Order No. Order No. Order No. Order No.

H ChapterPage H ChapterPage H ChapterPage H ChapterPage H Chapter.Page
H60 29100. .. 2.75/1.97  H60 36500. .. 7.99  H6044100. .. 7.101  H62 24200. .. 2.71/1.96  H62 31600. .. 2.65/7.98
H60 29200. .. 2.65/7.97  H60 36600. .. 7.99  H60 44200. .. 7.101  H62 24300. .. 2.73/1.96  H62 31700. .. 2.65/7.98
H60 29300. .. 2.65/7.98  H60 36700. .. 7.99 H62 24400. .. 2.73/1.96  H62 31800. .. 2.65/7.98
H60 29400. .. 2.65/7.98  H60 36800. .. 7.99  H62 17300. .. 2.69/7.95 H62 24500. .. 2.73/1.96  H62 31900. .. 2.65/7.98
H60 29500. .. 2.65/7.98  H60 36900. .. 7.99  H62 17400. .. 2.69/7.95 H62 24600. .. 2.73/1.96  H62 32000. .. 2.65/7.98
H60 29600. .. 2.65/7.98  H60 37000. .. 7.99  H62 17500. .. 2.69/7.95 H62 24700. .. 2.73/7.96  H62 32100. .. 2.7117.98
H60 29700. .. 2.75/7.98  H60 37100. .. 7.99  H62 17600. .. 2.69/7.95  H62 24800. .. 2.63/7.96  H62 32200. .. 2.7117.98
H60 29800. .. 2.75/7.98  H60 37200. .. 7.99  H62 17700. .. 2.61/7.95  H62 24900. .. 2.63/7.96  H62 32300. .. 2.65/7.98
H60 29900. .. 2.65/7.98  H60 37300. .. 7.100  H62 17800. .. 2.61/7.95  H62 25000. .. 2.63/7.96  H62 32400. .. 2.65/7.98
H60 30000. .. 2.65/7.98  H60 37400. .. 7.100  H62 17900. .. 2.61/7.95 H62 25100. .. 2.63/7.96  H62 32500. .. 2.65/7.98
H60 30100. .. 2.65/7.98  H60 37500. .. 7.100  H62 18000. .. 2.61/7.95  H62 25200. .. 2.63/7.96  H62 32600. .. 2.65/7.98
H60 30200. .. 2.65/7.98  H60 37600. .. 7.100  H62 18100. .. 2.61/7.95 H62 25300. .. 2.63/1.97 H62 32700. .. 2.65/7.98
H60 30300. .. 2.65/7.98  H60 37700. .. 7.100  H62 18200. .. 2.61/7.95  H62 25400. .. 2.63/1.97  H62 32800. .. 2.7711.98
H60 30400. .. 2.75/7.98  He0 37800. .. 7.100  H62 18300. .. 2.61/7.95 H62 25500. .. 2.63/1.97  H62 32900. .. 2.7711.98
H60 30500. .. 2.75/7.98  H60 37900. .. 7.100  H62 18400. .. 2.61/7.95  H62 25600. .. 2.63/7.97  H62 33000. .. 2.7711.98
H60 30600. .. 2.75/7.98  He0 38000. .. 7.100  H62 18500. .. 2.69/7.95 H62 25700. .. 2.73/1.97  H62 33100. .. 2.65/7.98
H60 30700. .. 2.65/7.98  He0 38100. .. 7.100  H62 18600. .. 2.69/7.95 H62 25800. .. 2.73/1.97  H62 33200. .. 2.65/7.98
H60 30800. .. 2.65/7.98  He0 38200. .. 7.100 H62 18700. .. 2.69/7.95  H62 25900. .. 2.73/7.97  H62 33300. .. 2.65/7.99
H60 30900. .. 2.65/7.98  H60 38400. .. 7.100 H62 18800. .. 2.69/7.95  H62 26000. .. 2.63/7.97  H62 33400. .. 2.65/7.99
H60 31000. .. 2.65/7.98  H60 38500. .. 7.100  H62 18900. .. 2.61/7.95 H62 26100. .. 2.63/7.97  H62 33500. .. 2.65/7.99
H60 31100. .. 2.65/7.98  H60 38600. .. 7.100  H62 19000. .. 2.61/7.95  H62 26200. .. 2.63/7.97  H62 33600. .. 2.65/7.99
H60 31200. .. 2.75/7.98  H60 38700. .. 7.100  H62 19100. .. 2.61/7.95 H62 26300. .. 2.63/7.97 H62 33700. .. 2.65/7.99
H60 31300. .. 2.77  H60 38800. .. 7.100  H62 19200. .. 2.61/7.95  H62 26400. .. 2.63/7.97  H62 33800. .. 2.65/7.99
H60 31400. .. 2.77/7.98  H60 38900. .. 7.100  H62 19300. .. 2.69/7.95  H62 26500. .. 2.73/1.97  H62 33900. .. 2.65/7.99
H60 31500. .. 2.77/7.98  H60 39000. .. 7.100  H62 19390. .. 2.61  H62 26600. .. 2.73/1.97  H62 34000. .. 2.7711.99
H60 31600. .. 2.65/7.98  H6039100. .. 7.100  H62 19400. .. 2.69/7.95 H62 26700. .. 2.73/1.97  H62 34100. .. 2.7711.99
H60 31700. .. 2.65/7.98  H60 39200. .. 7.100  H62 19500. .. 2.69/7.95 H62 26800. .. 2.73/1.97  H62 34200. .. 2.7711.99
H60 31800. .. 2.65/7.98  H60 39300. .. 7.100  H62 19600. .. 2.61/7.95 H62 26900. .. 2.63/1.97  H62 34300. .. 2.7711.99
H60 31900. .. 2.65/7.98  H60 39400. .. 7.100  H62 19700. .. 2.61/7.95 H62 27000. .. 2.63/1.97  H62 34400. .. 2.7711.99
H60 32000. .. 2.65/7.98  H60 39500. .. 7.100  H62 19800. .. 2.61/7.95 H62 27100. .. 2.63/7.97  H62 34500. .. 2.7117.99
H60 32100. .. 2.7711.98  H60 39600. .. 7.100  H62 19900. .. 2.61/7.95 H62 27200. .. 2.63/7.97  H62 34600. .. 2.7117.99
H60 32200. .. 2.77/1.98  He0 39700. .. 7.100  H62 20000. .. 2.61/7.95 H62 27300. .. 2.73/7.97  H62 34700. .. 2.67/7.99
H60 32300. .. 2.65/7.98  H60 39800. .. 7.100 H62 20100. .. 2.69/7.95  H62 27400. .. 2.73/7.97  H62 34800. .. 2.67/7.99
H60 32400. .. 2.65/7.98  H60 39900. .. 7.100  H62 20200. .. 2.69/7.95  H62 27500. .. 2.73/1.97  H62 34900. .. 2.67/7.99
H60 32500. .. 2.65/7.98  H60 40000. .. 7.100  H62 20300. .. 2.69/7.95 H62 27600. .. 2.73/7.97  H62 35000. .. 2.67/7.99
H60 32600. .. 2.65/7.98  H60 40100. .. 7.100  H62 20400. .. 2.61/7.95 H62 27700. .. 2.73/7.97  H62 35100. .. 2.67/7.99
H60 32700. .. 2.65/7.98  H60 40200. .. 7.100  H62 20500. .. 2.61/7.95 H62 27800. .. 2.75/1.97  H62 35200. .. 2.7911.99
H60 32800. .. 2.77/1.98  H60 40300. .. 7.100  H62 20600. .. 2.61/7.95  H62 27900. .. 2.75/1.97  H62 35300. .. 2.7911.99
H60 32900. .. 2.77/1.98  H60 40400. .. 7.100  H62 20700. .. 2.61/7.95  H62 28000. .. 2.63/1.97  H62 35400. .. 2.7911.99
H60 33000. .. 2.7711.98  H60 40500. .. 7.100  H62 20800. .. 2.61/7.95 H62 28100. .. 2.63/1.97  H62 35500. .. 2.67/1.99
H60 33100. .. 2.65/7.98  H60 40600. .. 7.100  H62 20890. .. 2.61  H62 28200. .. 2.63/1.97  H62 35600. .. 2.67/1.99
H60 33200. .. 2.65/7.98  He0 40700. .. 7.100  H62 20900. .. 2.61/7.95 H62 28300. .. 2.63/7.97  H62 35700. .. 2.67/7.99
H60 33300. .. 2.65/7.99  He0 40800. .. 7.100  H62 21000. .. 2.61/7.95  H62 28400. .. 2.63/7.97  H62 35800. .. 2.67/7.99
H60 33400. .. 2.65/7.99  He0 40900. .. 7.100 H62 21100. .. 2.61/7.95 H62 28500. .. 2.63/7.97  H62 35900. .. 2.67/7.99
H60 33500. .. 2.65/7.99  H60 41000. .. 7.100  H62 21200. .. 2.61/7.95  H62 28600. .. 2.63/7.97  H62 36000. .. 2.79/7.99
H60 33600. .. 2.65/7.99  H60 41100. .. 7.100  H62 21300. .. 2.71/7.96  H62 28700. .. 2.63/7.97 H62 36100... 2.79/7.99
H60 33700. .. 2.65/7.99  H60 41200. .. 7.100  H62 21400. .. 2.71/7.96  H62 28800. .. 2.63/7.97  H62 36200. .. 2.79/7.99
H60 33800. .. 2.65/7.99  H60 41300. .. 7.101  H62 21500. .. 2.71/7.96  H62 28900. .. 2.75/7.97  H62 36300. .. 7.99
H60 33900. .. 2.65/7.99  H60 41400. .. 7.101  H62 21600. .. 2.71/7.96  H62 29000. .. 2.75/7.97  H62 36400. .. 7.99
H60 34000. .. 2.7711.99  He0 41500. .. 7.101  H62 21700. .. 2.71/7.96  H62 29100. .. 2.75/1.97  H62 36500. .. 7.99
H60 34100. .. 2.7717.99  He0 41600. .. 7.101  H62 21800. .. 2.71/7.96  H62 29200. .. 2.65/7.97  H62 36600. .. 7.99
H60 34200. .. 2.7711.99  He0 41700. .. 7.101  H62 21900. .. 2.71/7.96  H62 29300. .. 2.65/7.98  H62 36700. .. 7.99
H60 34300. .. 2.7711.99  He0 41900. .. 7.101  H62 22000. .. 2.61/7.96  H62 29400. .. 2.65/7.98  H62 36800. .. 7.99
H60 34400. .. 2.7711.99  He0 42000. .. 7.101  H62 22100. .. 2.61/7.96  H62 29500. .. 2.65/7.98  H62 36900. .. 7.99
H60 34500. .. 2.7711.99  He042100. .. 7.101  H62 22200. .. 2.61/7.96  H62 29600. .. 2.65/7.98  H62 37000. .. 7.99
H60 34600. .. 2.7711.99  He0 42200. .. 7.101  H62 22300. .. 2.61/7.96  H62 29700. .. 2.75/7.98  H62 37100. .. 7.99
H60 34700. .. 2.67/7.99  H60 42300. .. 7.101  H62 22400. .. 2.61/7.96  H62 29800. .. 2.75/7.98  H62 37200. .. 7.99
H60 34800. .. 2.67/12.79  H60 42400. .. 7101 H62 22500. .. 2.71/7.96  H62 29900. .. 2.65/7.98  H62 37300. .. 7.100
H60 34900. .. 2.67/7.99  H60 42500. .. 7101 H62 22600. .. 2.71/7.96  H62 30000. .. 2.65/7.98  H62 37400. .. 7.100
H60 35000. .. 2.67/7.99  H60 42600. .. 7101 H62 22700. .. 2.71/7.96  H62 30100. .. 2.65/7.98  H62 37500. .. 7.100
H60 35100. .. 2.67/7.99  H60 42700. .. 7.101  H62 22800. .. 2.71/7.96  H62 30200. .. 2.65/7.98  H62 37600. .. 7.100
H60 35200. .. 2.79/7.99  He0 42800. .. 7.101  H62 22900. .. 2.71/7.96  H62 30300. .. 2.65/7.98  H62 37700. .. 7.100
H60 35300. .. 2.79/7.99  He0 42900. .. 7.101  H62 23000. .. 2.71/7.96  H62 30400. .. 2.75/1.98  H62 37800. .. 7.100
H60 35400. .. 2.79/1.99  He0 43000. .. 7.101  H62 23100. .. 2.71/7.96  H62 30500. .. 2.75/1.98  H62 37900. .. 7.100
H60 35500. .. 2.67/7.99  He0 43100. .. 7.101  H62 23200. .. 2.71/7.96  H62 30600. .. 2.75/1.98  H62 38000. .. 7.100
H60 35600. .. 2.67/7.99  He0 43200. .. 7.101  H62 23300. .. 2.71/7.96  H62 30700. .. 2.65/7.98  H62 38100. .. 7.100
H60 35700. .. 2.67/7.99  He0 43300. .. 7.101  H62 23400. .. 2.71/7.96  H62 30800. .. 2.65/7.98  H62 38200. .. 7.100
H60 35800. .. 2.67/1.99  He0 43400. .. 7.101  H62 23500. .. 2.71/7.96  H62 30900. .. 2.65/7.98  H62 38300. .. 7.100
H60 35900. .. 2.67/1.99  He0 43500. .. 7.101  H62 23600. .. 2.63/7.96  H62 31000. .. 2.65/7.98  H62 38400. .. 7.100
H60 36000. .. 2.79/7.99  H60 43600. .. 7101 H62 23700. .. 2.63/7.96  H62 31100. .. 2.65/7.98  H62 38500. .. 7.100
H60 36100. .. 2.79/7.99  H60 43700. .. 7.101  H62 23800. .. 2.63/7.96  H62 31200. .. 2.75/7.98  H62 38600. .. 7.100
H60 36200. .. 2.79/7.99  H60 43800. .. 7101 H62 23900. .. 2.63/7.96  H62 31300. .. 2.77/71.98  H62 38700. .. 7.100
H60 36300. .. 7.99  H60 43900. .. 7.101  H62 24000. .. 2.63/7.96  H62 31400. .. 2.77/7.98  H62 38800. .. 7.100
H60 36400. .. 7.99  H60 44000. .. 7.101  H62 24100. .. 2.71/7.96  H62 31500. .. 2.77/7.98  H62 38900. .. 7.100

"
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H62 39000. .. 7.100  L01 00441 8.41 10113550 1.23/1.83 10500730 8.45 10701070 1.28-1.44
H62 39100. .. 7.100  LO1 00451 8.41 10113560 1.23/1.83 10500740 8.45 10701080 1.28-1.44
H62 39200. .. 7.100  LO1 00800 8.41 10113570 1.23/1.83 10500750 8.45 10701440 8.37
H62 39300. .. 7.100  L01 00900 8.41 10113580 1.23/1.83 10500760 8.45 10701450 8.37
H62 39400. .. 7.100 10100910 8.41 10115010 459 10500770 8.45 10701460 8.37
H62 39500. .. 7.100 10100920 8.41 10115030 459 10500781 8.45 10701470 8.37
H62 39600. .. 7.100 10100930 8.41 10115050 459 10500791 8.45 10701480 8.37
H62 39700. .. 7.100 10100940 8.41 10115060 459 10500800 8.46-8.47 10701740 8.37
H62 39800. .. 7.100 10100950 8.41 105 00810 8.49 10701750 8.37
H62 39900. .. 7.100  L01 00960 8.41 10220010 6.28/6.31 05 00820 8.48-8.49 L07 01761 8.37
H62 40000. .. 7.100 10100970 8.41 102 20040 6.28 10500830 8.49 10701771 8.37
H62 40100. .. 7.100 10101200 8.43 10220110 6.29 10500840 8.49 10701780 8.37
H62 40200. .. 7.100 10101210 8.43 10220120 6.29 10500850 8.49 10701790 1.32
H62 40300. .. 7.100 10101220 8.43 10220140 6.29 10500860 8.49 107 02040 8.36
H62 40400. .. 7.100 10103990 2.94 102 20200 6.11-6.93 10500870 8.49 107 02050 8.36
H62 40500. .. 7.100  LO1 04000 2.94 102 20220 6.11/6.20 105 00901 8.45 107 02060 8.36
H62 40600. .. 7.100 10104010 2.94 102 20240 6.11-6.93 10500911 8.45 10702070 8.36
H62 40700. .. 7.100 10104020 2.94 102 20250 6.11-6.93 10500921 8.45 107 02080 8.36
H62 40800. .. 7.100 10104150 2.94 102 20300 6.22/6.94 10500931 8.45 10705030 8.38
H62 40900. .. 7.100 10104160 2.94 10220310 6.11-6.99  L05 00941 8.45 10705040 8.38
H62 41000. .. 7.100 10104190 2.94 10220320 6.12-6.94 105 00951 8.45 107 05050 8.38
H62 41100. .. 7.100 101 04240 2.94 102 20340 6.12-6.94 10500961 8.45 107 05060 8.38
H62 41200. .. 7.100 10104300 2.98 102 20350 6.94 10500971 8.45 10705070 8.38
H62 41300. .. 7.101 10104310 2.95 10220410 6.13-6.95 L05 00990 8.45 107 05080 8.38
H62 41400. .. 7.101 10104350 2.98 102 20420 6.13-6.95 10501010 6.82-6.84 10705140 8.37
H62 41500. .. 7.101 10104370 2.95 102 20440 6.13-6.95 10501020 6.83-6.112 10705150 8.37
H62 41600. .. 7.101 10104450 2.95 102 20450 6.95 10501030 6.83-6.112 10705160 8.37
H62 41700. .. 7.101 101 05000.11 8.42 10220520 6.14-6.96 10501040 6.83-6.112 10705170 8.37
H62 41800. .. 7.101 101 05000.12 8.42 102 20540 6.14-6.96 10501050 6.83/6.85 107 05180 8.37
H62 41800. .. 7.101 101 05000.13 8.42 102 20550 6.96 10501060 6.83/6.85 107 05330 8.37
H62 41900. .. 7.101 101 05000.14 8.42 10220720 6.18-6.98 10501070 6.83/6.85 107 05340 8.37
H62 42000. .. 7.101 101 05000.15 8.42 102 20740 6.18/6.98 10501110 8.47 10705350 8.37
H62 42100. .. 7.101 101 05000.16 8.42 10220750 6.98 10501120 8.46-8.49 10705360 8.37
H62 42200. .. 7.101 101 05000.17 8.42 10220810 6.30 10501130 8.48/8.49 107 05370 8.37
H62 42300. .. 7.101 101 05000.18 8.42 10220820 6.30 10501140 8.47/8.48 107 05380 8.37
H62 42400. .. 7.101 10110100 4.60 10220840 6.30 10501240 8.46-8.49 10705430 8.37
H62 42500. .. 7.101 10110110 4.60 10220920 6.10-6.99  L05 01250 8.49 107 05440 8.37
H62 42600. .. 7.101 10110120 4.60 102 20940 6.10-6.99  L05 01260 8.46-8.49 10705450 8.37
H62 42700. .. 7.101 10110130 4.60 10220950 6.97/6.99 105 02020 1.42/1.70 107 05460 8.37
H62 42800. .. 7.101 10110140 4.60 10221010 6.28 10502030 1.42/1.70 107 05470 8.37
H62 42900. .. 7.101 10110300 4.60 10221040 6.28 10502040 1.421.71 107 05480 8.37
H62 43000. .. 7.101 10110421 460 10221110 6.29 10502050 A1
H62 43100. .. 7.101 10110431 4.60 10221120 6.29 10502060 1.42-1.71  M01 00000 1.56
H62 43200. .. 7.101 10110441 4.60 10221140 6.29 10502070 1.70  MO01 00010 1.56
H62 43300. .. 7.101 10111420 4.82/4.84 102 21200 6.21-6.93 10502080 171 MO01 00020 1.56
H62 43400. .. 7.101 10112100 4.82/4.84 10221220 6.11/6.93  L05 02090 1.71  M01 05000 1.56
H62 43500. .. 7.101 10112110 4.82/4.84 102 21240 6.11/6.84 105 03301 8.45 MO01 05010 1.56
H62 43600. .. 7.101 10112150 4.86 10221250 6.21 10503311 8.45 MO01 05020 1.56
H62 43700. .. 7.101 10112160 4.86 10221300 6.22 10504030 1.84  MO01 06030 1.14
H62 43800. .. 7.101 10113200 1.23-1.83 10221310 6.10-6.93  L05 09430 1.93  MO1 06040 1.14
H62 43900. .. 7.101 10113210 1.23-1.83 102 21520 6.14 10509440 1.93  M01 06110 1.14
H62 44000. .. 7.101 10113220 1.23-1.83 10221720 6.18/6.28 105 09450 1.93
H62 44100. .. 7.101 10113230 1.23-1.83 102 21740 6.18 105 09461 1.93  M02 00201 455
H62 44200. .. 7.101 10113240 1.23-1.83 10221810 6.30 10509471 1,93 M02 01201 454
L01 13250 1.23-1.83 10221820 6.30 10509480 1.93  M02 01211 454
100 00070 1.21-1.83 10113260 1.23-1.83 102 21840 6.30 10509490 1,93 MO02 05000 455
100 00080 1.21-1.83 10113270 1.23-1.83 102 21920 6.10-6.19 10509500 1.93  MO02 05100 454
100 00090 1.21-1.83 10113280 1.23-1.83 102 21940 6.10/6.19 10509510 1.93  M02 05201 455
100 00100 1.21-1.83 10113290 1.23-1.83 102 30300 2.110  L05 09520 1.93  M02 05211 455
L00 00110 1.21-1.83  L01 13300 1.23-1.83 102 30920 1.12 10509770 1.93  M02 05401 455
100 00130 1.21-1.83 10113310 1.23-1.83 102 30940 1.12 10509780 1.93  M02 06201 454
100 00160 1.21-1.83 10113320 1.23-1.83 102 30960 1.30/1.34 10509790 1.93  M02 06211 454
L01 13330 1.23-1.83 10231102 6.90 L05 09800 1.93  MO02 07200 1.15/4.56
L01 00001 8.41 10113400 1.21/1.81 10231110 6.90 10509810 1.93  M02 07210 1.15/4.56
10100011 8.41 10113410 1.21/1.81 102 31302 6.90 10509820 1.93
10100021 8.41 10113420 1.21/1.81 10231310 6.90 10509830 1.93  M03 00115 4.36/4.48
L01 00031 8.41 10113430 1.21/1.81 105 09840 1.93  MO03 00515 4.36/4.48
10100041 8.41 10113440 1.21/1.81 10500050 8.49 10509850 1.93  M03 01025 4.36/4.48
10100051 8.41 10113450 1.21/1.81 10500060 4.68 10509860 1.93  MO03 01535 4.36/4.48
L01 00061 8.41 10113500 1.23/1.83 10500070 8.48-8.49 10509870 1.93  MO03 02045 4.36/4.48
L01 00071 8.41 10113510 1.23/1.83 10500080 4.68 M03 02555 4.36/4.48
L01 00411 8.41 10113520 1.23/1.83 10500700 8.45 10701040 1.28-1.44  M03 10011 438
L01 00421 8.41 10113530 1.23/1.83 10500710 8.45 10701050 1.28-1.44  M03 10021 438
L01 00431 8.41 10113540 1.23/1.83 10500720 8.45 10701060 1.28-1.44  M03 10033 4.28-4.42
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M03 10043 4.28-4.42  M04 01241 433 M3002301 4.92  N00 52000 2.95-2.98  N0O 70200 1.39
M03 10063 4.40 M04 01242 433 M3002311 492 N0052010 2.98 N00 70210 1.39-1.63
M03 10070 4.44  M04 01243 433 M3002321 492 NO0O0 55050 8.46  NOO0 70250 1.30
M03 10111 4.48 M04 01244 433 M3002331 4,92 NO0O 55060 8.46  NOO 70260 1.39-1.63
M03 10121 4.48 MO04 01245 433 M3002341 492 NO00 55070 8.46  N00 70270 1.34
M03 10133 4.30-4.50 M04 01310 426 M3002351 4,92 NO00 55100 8.46 N0O0 70310 1.39-1.63
M03 10143 4.30-4.50 M04 01320 426 M3002361 4,92 NO0055110 8.46  NO0 70320 1.30
MO03 10163 4.48 M30 04011 4,92 NO0055120 8.46  N0OO 70330 1.30
MO03 10170 450 M05 01600 4.13/415  M30 04011 6.86  N00 55130 8.46  N0O 70350 1.61
MO03 11100 438 M05 20150 420 M3004111 4,92 NO00 55140 8.46  N00 70370 1.39-2.98
MO03 11110 4.38 M05 20600 4.13/418  M30 04121 4,92 NO00 55180 8.46  NOO0 70380 2.98
M03 11120 4.28-4.42  MO05 20650 4.13/418  M3020011 4.97/6.87  N0O 55551 8.46/8.47  NOO 70400 1.39-1.63
M03 11130 4.28-4.42  MO05 80600 4.13/420 M30 20021 4.97/6.87  N0O 55561 8.46/8.47  NOO 70450 1.39-1.63
M03 11150 4.40  M05 90200 422 M3020031 4.97/6.87  N0O 55570 2.95 NOO 70460 2.98
M03 11160 444 M05 90210 422 M3020041 4.97/6.87  N0O 55571 8.46/8.47  N0O 70510 1.39-1.63
M03 11200 438 M05 90220 422 M3020051 3.43-6.87  N0O 55581 8.46/8.47  NOO 70550 1.39-1.63
M03 11210 438 M05 90230 422 M30 20061 4.97/6.87  N0O0 55701 8.46/8.47  NOO 70800 2.98
M03 11220 4.28-4.42  MO05 90240 422 M3020071 4.97/6.87  N0O 55711 8.46/8.47  N00 70910 2.94
M03 11230 4.28-4.42  M05 90300 423 M3020200 4,100  NO0O 55801 8.46/8.47  N00 70920 2.94
MO3 11250 4.40  M05 90500.11 413 M30 20201 6.113  NO0O 55811 8.46/8.47  NO0 70930 2.94
MO3 11260 444 M05 90600 4.13/418  M3020210 4,100  NOO 55821 8.46/8.47  N0O 70940 2.94
MO3 11300 438 M30 20211 6.113  NO0O 55891 8.46/8.47  N00 70950 2.94
MO03 11310 438 M1050010.15 4.88 M3020220 4.100  NO00 55901 8.46/8.47  NOO 70960 2.94
MO03 11320 4.28-4.42  M1050010.16 4.88  M30 20221 6.113  N00 56011 8.46  N00 70970 2.95
MO03 11330 4.28-4.42  M1050010.18 4.88  M3050021 6.83  NOO 56021 8.46/8.47  NOO 71000 1.39-1.80
MO03 11350 4.40 M1050011 4.88 M3050031 6.83  NOO 56031 8.46/8.47  N0O0 71020 1.40-1.82
MO03 11360 4.44  M1050020.15 4.88  M3050041 6.83  NOO 56041 8.46/8.48  NOO 71050 1.20-1.70
M03 12000 438 M1050020.16 4.88  M3050051 6.83  NOO 56051 8.47 N00 71070 1.40-1.82
M03 12010 438 M1050020.18 4.88  M3050061 6.83 NO0O0 56101 8.47 NO0 71100 1.60/1.61
M03 12020 4.40/4.42  M10 50021 4.88  M3050071 6.83 NO0 56111 8.47 NO0 71110 1.60
M03 12030 4.40/4.42  M1050030.15 4.88 M3050111.21 6.82 N00 56121 8.47 N0O0 71120 1.39-1.80
MO03 12050 4.40  M1050030.16 488 M3051021 6.83  N00 56201 8.47 NO0 71130 1.60/1.61
M03 12060 444  M1050030.18 488 M3051031 6.83  N00 56211 8.47 NOO 71150 1.70
MO3 12100 438 M1050031 4.88-6.80 M3051041 6.83  N00 56301 8.47 N0071210 1.60
MO03 12110 438 M30 51051 6.83  N0O 56401 8.47 N00 71220 1.60/1.80
MO03 12120 4.40/4.42  M3000011 6.82  M3051061 6.83  NOO 56411 8.47 N00 71230 1.20-1.80
M03 12130 4.40/4.42  M30 00021 6.82  M3051071 6.83  NOO 56651 8.46-8.49  N00 71230 1.60
M03 12150 4.40  M30 00031 492-6.86 M3051111.21 6.82  NOO0 56751 8.47/8.48  NOO 71240 1.42-1.70
M03 12160 4.44  M30 00041 6.83  M3052021 4.92/6.85 NO0O 56771 8.47/8.48  NOO 71250 1.70
MO03 12200 4.38 M3000051 6.83/6.86 M30 52031 4.92/6.85 NO0O 56851 8.48 N00 71270 1.39
M03 12210 4.38 M30 00061 6.83  M3052041 4.92/6.85 NO00 57191 8.48 NOO0 71280 1.4211.70
MO03 12220 4.40/4.42  M30 00071 6.83/6.86  M30 52051 4.92/6.85 NO0O 57201 8.49  NOO 71300 1.61
MO03 12230 4.40/4.42  M30 00081 6.83  M30 52061 4.92/6.85 NO00 57211 8.49 N00 71310 1.61
MO03 12250 4.40  M30 00091 6.83  M3052071 4.92/6.85 NO00 57221 8.48/8.49  NOO 71320 1.70
MO3 12260 4.44  M3000101 6.83 M3052111.21 6.84 N0O0 57231 8.49 N00 71330 1.4211.70
M03 12300 438 M3000111 6.83  M30 52421 4.94/6.112  N0O 57241 8.49 NOO 71340 1.42
M03 12310 438 M3000121 6.83  M3052431 4.94/6.112  NOO 57251 8.49 N00 71350 1.70
MO03 12320 4.40/4.42  M3000131 6.83  M30 52441 4.94/6.112  N0O 57261 8.48/8.49  NOO 71400 1.60
MO03 12330 4.40/4.42  M3000141 6.83  M3053021 6.85 N00 57271 8.49 N00 71410 1.60-1.80
MO03 12350 4.40 M3000151 6.83  M3053031 6.85 NO0 57281 8.49 NO0 71410 1.60
MO03 12360 4.44  M3000161 6.83  M3053041 6.85 NO0O0 57301 8.48/8.49  NOO 71420 1.39
M03 20090 4.47/450 M30 02011 6.84 M3053051 6.85 NO0O0 57321 8.49  NOO 71430 1.60
M03 20090.15 4.26-4.47  M30 02021 6.84 M3053061 6.85 NOO 57341 8.49  NOO 71450 1.82
M03 20100 4.47  M3002031 4.92/6.112  M30 54011 4.92/6.86  N0O 57411 8.49  NOO 71500 1.60-1.80
M03 20100.14 4.47  M30 02041 4.92/6.112  M30 54021 4.92/6.86  N0O 57431 8.49  NOO 71500 1.60
M03 20110 4.47  M30 02051 4.92/6.112  M30 54030 6.86  NOO 57440 2.94  N00 71510 1.39
M03 20120 4.47  M30 02061 4.92/6.112  M30 54040 6.86  N0O 57450 2.94  N0O0 71520 1.60/1.70
M03 20130 453  M3002071 4.92/6.112 N00 57460 2.94  NOO 71540 1.82
M03 20140 4.46/4.50  M30 02081 4.92/6.112  M3100020.18 6.88/6.115  N0O 57470 2.95 NO0O0 71550 1.40
M03 20150 4.27/4.46  M30 02091 4.92/6.85 M31 00021 6.88  N0O 57480 2.94  N0OO 71600 1.60
M03 20150.16 4.27 M3002101 4.92/6.85 M31 00031 6.88  N0O 57490 2.94  NOO 71650 1.60
MO03 20160 4.27/4.46  M3002111 4.92/6.85 M31 00041 6.88  N0O 57500 2.94  N00 71730 1.40/1.82
M03 20170 4.46/4.50 M30 02121 4.92/6.85 M3100121 6.114  N0O 57511 8.46/8.47  NOO 71800 1.40/1.82
M03 20180 4.27/4.46  M30 02131 4.92/6.85 M3100152 6.114  N0O 57521 8.46/8.47  NOO 71860 1.40/1.82
M03 20180.16 427 M3002141 4.92/6.85 M3100161 6.114  N0O 57531 8.46/8.47  NOO 71900 1.4211.70
M03 20190 4.27/4.46  M30 02151 4.92/6.85 M3101021 6.89 NOO 57541 8.46/8.47  NOO0 71910 1.4211.70
MO03 20230 452 M3002161 4.92/6.85 M3101031 6.89 NOO0 57553 8.46/8.48  NOO 71940 1.4211.70
MO03 20240 452 M3002231 492 M3101041 6.89 N00 57571 8.48 N00 71970 1.4211.70
M30 02241 492 M3101121 6.115  NO00 57630 8.49  NOO 71980 1.4211.70
M04 00150.11 4.24/4.25 M30 02251 492 M3101152 6.115  NO00 57640 8.49  NO0 72000 1.88-1.92
MO04 00151 425 M3002261 492 M3101161 6.115  NO00 57650 8.49 N00 72010 1.88-1.92
M04 00201 424 M3002271 492 N00 57660 8.49  N00 72020 1.89/1.90
MO04 01230 432 M3002281 4,92 NOO 05480 4.24/4.25  N00 57670 8.49  N00 72030 1.89/1.90
MO04 01240 432 M3002291 4,92 NOO0 15280 1.50/1.53  NOO 70140 1.91  NOO 72040 1.89/1.90
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N00 72050 1.88-1.92  N420071000 532 U1001402 222 U1071940 210 U10 85080 2.12
N00 72060 1.88-1.92  N420110000 536 U1001502 222 U1071950 214 U1085100 2.16
N00 72070 1.88-1.92  N420112000 542 U1001550 222 U1071980 210 U10 85200 2.16
N00 72080 1.88-1.92  N420122000 5.54 U1001600 2.22  U1072000 214 U10 85240 2.12
N00 80080 1.84  N420210000 5.14 U1001700 2.22  U1072050 214 U10 85300 2.16
N00 80320 1.50-1.53  N420212000 518 U1011750 2.22 U10 72060 210 U10 85400 2.1212.16
N420217000 516 U1011800 222 U1072100 2.10/2.14  U10 95500 2.1212.16
N10 11200 3.18  N420218000 520 U1011850 222 U1072140 210 U10 95600 2.1212.16
N10 11300 3.18  N420270000 510 U1011900 222 U1072200 214 U10 95700 2.16
N10 11310 3.18  N420271000 512 U1011950 222 U1072220 210 U1095720 2.12
N10 11400 3.18/6.43 U10 12000 222 U1072250 214 U10 95790 2.12
N10 11510 2.95/3.18 Q09 13000.01.. 7.102  U10 12050 222 U1072300 2.10/2.14  U10 95800 2.16
N10 30738 8.37 Q09 18000.17.. 7.103  U1012100 222 U1072380 210 U10 95900 2.16
N10 30739 8.37 Q09 44000.02.. 7.104  U1012200 222 U10 72400 214 U10 96000 2.16
N10 30740 8.37 Q09 44000.03.. 7.104  U1012250 222 U1072450 214 U10 96030 2.12
N10 30741 8.37 Q09 44000.13.. 7.104  U1012300 222 U10 72460 210 U1096100 2.16
N10 30742 8.37 Q09 44000.14.. 7.104  U10 22400 222 U1072500 2.10/2.14  U10 96190 2.12
Q09 44000.15.. 7.104  U10 22450 222 U1072540 210 U10 96200 2.16
N41 0001000 5.90 Q09 44000.23.. 7.104  U10 22500 2.22  U1072600 214 U10 96300 2.16
N410001100 5.90 U10 22600 222 U1072620 210 U1096350 2.12
N41 0002000 5.92 Q12 18000.01.. 7.105 U1022650 2.22 U1072650 214 U10 96400 2.16
N41 0002100 5.92 Q12 18000.02.. 7.105  U1022700 2.22  U1072700 2.10/2.14  U10 96500 2.16
N41 0004000 5.90 Q12 18000.03.. 7.105  U10 22800 222 U1072800 214
N41 0004100 5.90 Q12 18000.04.. 7.105  U10 22850 222 U1072820 210 U1121435 2.18
N41 0005000 5.92 Q12 18000.10.. 7.107  U10 22900 222 U1072850 214 U1121513 2.18
N41 0005100 5.92 Q1218000.11.. 7.106  U1022950 222 U1072860 210 U1121593 2.18
N41 003000 5.94 Q1218000.12.. 7.106  U10 23000 2.22  U1072900 214 U1121673 2.18
N41 003100 5.94 Q1218000.13.. 7.106  U1023100 222 U1072940 210 U1121753 2.18
N41 003200 5.94 Q12 18000.14.. 7.106  U1023150 222 U1072950 214 U1131793 2.18
N41 003300 5.94 Q1218000.31.. 7.107  U1023200 2.22 U1073000 214 U1131823 2.18
N41 003400 5.94 Q1218000.32.. 7.107  U1023300 222 U1073020 210 U1131913 2.18
N41 003500 5.94 Q1218000.33.. 7.107  U10 23400 224 U1073090 210 U1131943 218
N41 006000 5.94 Q1218000.34.. 7.107  U1023500 224 U1073100 214 U1131983 2.18
N41 006100 5.94 Q12 18000.36.. 7.108  U10 23600 224 U1073150 214 U11 32063 2.18
N41 006200 5.94 Q12 32000.05.. 7.105 U1023700 224 U1073180 210 U1132103 2.18
N41 006300 5.94 Q12 32000.06.. 7.105  U1023750 224 U1073200 214 U1132143 2.18
N41 006400 5.94 Q12 32000.07.. 7.105 U1023800 224 U1073250 210 U1132223 2.18
N41 006500 5.94 Q12 32000.08.. 7.105  U1023900 224 U1073300 214 U1132303 2.18
Q12 32000.09.. 7.105  U1023950 224 U1073330 212 U1132382 2.18
N420001000 522 Q1232000.15.. 7.107  U10 24000 224 U1073370 212 U11 32462 2.18
N420002000 5.24 Q12 32000.16.. 7.107  U10 24100 224 U10 73400 216 U1132502 2.18
N420005000 5.26 Q1232000.17.. 7.107  U10 24200 2.24 U1073490 212 U1132542 2.18
N420006000 5.28 Q1232000.18.. 7.106  U10 24300 2.24 U10 73500 216 U1142383 2.18
N420010000 534 Q1232000.19.. 7.106  U10 24400 224 U1073570 212 U11 42463 2.18
N420011000 5.34 Q12 32000.20.. 7.106  U1033300 222 U1073600 216 U11 42503 218
N420012000 540 Q1232000.38.. 7.108  U10 33400 224 U1073650 212 U1142543 2.18
N420013000 5.40 Q1232000.41.. 7.107  U1033500 224 U1073700 216 U1142622 2.18
N420014000 546 Q1232000.42.. 7.107  U1033600 224 U1073730 212 U1142702 2.18
N420015000 546 Q1232000.43.. 7.107  U1033700 224 U1073750 216 U1142822 2.20
N420016000 538 Q1232000.52.. 7.105  U1033750 224 U1073800 216 U11 42862 2.20
N420017000 538 Q1232000.53.. 7.105 U1033800 224 U1073810 212 U1142942 2.20
N420018000 5.44 Q12 44000.21.. 7.106  U1033900 224 U1073890 212 U1143022 2.20
N420019000 5.44 Q12 44000.22.. 7.106  U1033950 2.24 U10 73900 216 U1143092 2.20
N420020000 5.48 Q12 44000.23.. 7.106  U10 34000 224 U1073950 216 U1143182 2.20
N420021000 548 Q12 44000.25.. 7.106  U10 34100 224 U1073970 212 U1143252 2.20
N420022000 5.50 Q12 44000.84.. 7.107  U10 34200 2.24 U10 74000 216 U1143332 2.20
N420022000 5.54 Q12 44000.85.. 7.107  U10 34300 224 U1074100 216 U1143372 2.20
N420023000 5.52 Q12 44000.86.. 7.107  U10 34400 224 U1074130 212 U1143492 2.20
N420023000 5.56 Q12 44000.87.. 7.107  U10 71402 214 U10 74200 216 U1143572 2.20
N420025000 5.58 U1071432 2.10 U1074210 212 U1143652 2.20
N420026000 5.60 Q1518000.01.. 7.109  U10 71502 214 U10 74290 212 U1143732 2.20
N420027000 5.58 Q1518000.02.. 7.109  U1071510 2.10  U10 74300 216 U1143812 2.20
N420028000 5.60 Q1532000.03.. 7.109  U10 71550 214 U10 74400 216 U1143892 2.20
N420029000 5.66 Q1532000.04.. 7.109  U10 71590 2.10  U10 74450 212 U1143972 2.20
N420030000 5.74/5.78 U10 71600 214 U10 84500 216 U1144132 2.20
N420031000 5.76/5.80 Q36 18000.01.. 7.110  U10 71670 2.10  U10 84520 212 U1144212 2.20
N420032000 5.82/5.86 Q36 24000.02.. 7.110  U1071700 214 U10 84600 2121216 U1144292 2.20
N420033000 5.84/5.88 Q36 24000.04.. 7111 U10 71750 2.10/2.14  U10 84700 216 U11 44452 2.20
N420034000 5.68 Q36 24000.05.. 7111 U1071790 2.10 U10 84760 212 U1151402 2.14
N420060000 5.62 Q36 24000.06.. 7111 U10 71800 214 U10 84800 216 U1151432 2.10
N420061000 5.64 Q36 38000.07.. 7.110 U1071820 2.10  U10 84900 216 U1151502 2.14
N420062000 5.70 U10 71850 214 U10 84920 212 U1151510 2.10
N420063000 5.72 Q80 32000.01.. 7.112 U10 71900 214 U10 85000 216 U1151550 2.14
N420070000 530 Q8032000.02.. 7112 U1071910 2.10  U10 85020 212 U1151590 2.10
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U11 51600 214 U11 61402 222 U1212382 2.18  U1252200 2.14  U20 03090 2.64
U1151670 210 U1161502 222 U1212462 2.18  U1252250 214 U20 03100 2.74
U1151700 214 U1161550 222 U1212502 2.18  U1252300 214 U20 03150 2.76
U11 51750 2.10/2.14 U1 61600 222 U1212542 2.18  U12 52400 214 U2003180 2.64
U1151790 2.10  U1161700 222 U1222382 218 U1252450 214 U20 03200 2.76
U11 51800 2.14 U1 71750 222 U12 22462 218 U12 52500 214 U20 03250 2.64
U1151820 210 U11 71800 222 U12 22502 218 U12 52600 214 U20 03250 2.76
U11 51850 214 U11 71850 222 U1222542 218 U12 52650 214 U20 03300 2.76
U11 51900 214 U11 71900 222 U1222622 218 U12 52700 214 U20 03330 2.64
U1151910 210 U11 71950 222 U1222702 218 U12 52800 214 U20 03350 2.76
U1151940 2.10  U11 72000 222 U1222822 220 U1252850 2.14U20 03370 2.64
U1151950 214 U11 72050 222 U12 22862 2.20  U12 52900 2.14  U20 03400 2.76
U1151980 210 U1172100 222 U1222942 2.20 U1261700 2.22  U20 03450 2.76
U11 52000 214 U1172200 222 U1223022 2.20 U1271750 2.22  U20 03490 2.66
U11 52050 214 U1172250 222 U12 23092 2.20 U12 71800 2.22 U20 03500 2.78
U11 52060 210 U1172300 222 U1223182 2.20 U1271850 2.22 U20 03550 2.78
U1152100 2.10/2.14  U11 82400 222 U1223252 2.20  U12 71900 222 U2003570 2.66
U11 52140 210 U11 82450 222 U1223332 220 U1271950 2.22  U20 03600 2.78
U11 52200 2.14 U1 82500 222 U1223372 220 U1272000 222 U2071750 2.68
U11 52220 210 U1182600 222 U1223492 220  U12 72050 222 U20 71800 2.68
U11 52250 214 U1182650 222 U1223572 220 U1272100 222 U20 71850 2.68
U11 52300 2.10/2.14  U11 82700 222 U12 23652 220 U1272200 2.22 U20 71900 2.68
U1152380 2.10  U11 82800 222 U1223732 220 U1272250 222 U20 81950 2.68
U11 52400 214 U11 82850 222 U1223812 2.20 U1272300 2.22  U20 82000 2.68
U11 52450 214 U11 82900 222 U12 23892 2.20 U12 82400 2.22 U20 82050 2.68
U11 52460 210 U11 82950 222 U1223972 2.20 U12 82450 2.22  U2082100 2.70
U11 52500 2.10/2.14 U11 83000 222 U1224132 2.20 U12 82500 222 U2082150 2.70
U11 52540 210 U1183100 222 U1224212 2.20 U12 82600 2.22  U20 82200 2.70
U11 52600 214 U11 83150 222 U1224292 2.20 U12 82650 2.22  U2082250 2.70
U11 52620 2.10 U11 83200 222 U12 24452 220 U12 82700 222 U2082300 2.70
U11 52650 214 U11 83300 222 U12 34500 216 U12 82800 222 U2082350 2.70
U11 52700 2.10/2.14  U11 83400 224 U12 34520 212 U1282850 222 U20 82400 2.70
U11 52800 214 U1183500 224 U12 34600 2.12/2.16  U12 82900 222 U20 82450 2.72
U11 52820 210 U1183600 2.24  U12 34700 2.16 U20 82500 2.72
U11 52850 214 U11 83700 224 U12 34760 212 U2001750 2.68  U20 82550 2.72
U11 52860 2.10  U11 83750 224 U12 34800 216 U2001790 2.60 U20 82600 2.72
U11 52900 214 U11 83800 224 U12 34900 2.16  U20 01800 2.68  U20 82650 2.72
U11 52940 2.10  U1183900 224 U12 34920 212 U2001820 2.60 U20 82700 2.72
U1152950 214 U11 83950 224 U12 35000 2.16  U20 01850 2.68  U2092750 2.72
U11 53000 214 U11 84000 224 U12 35020 2.12 U20 01900 2.68  U20 92800 2.74
U1153020 2.10 U11 84100 224 U12 35080 212 U2001910 2.60  U20 92850 2.74
U11 53090 210 U11 84200 224 U12 35100 216 U2001950 2.68 U20 92900 2.74
U1153100 214 U11 84300 224 U12 35200 216 U2001980 2.60 U2092950 2.74
U11 53150 214 U11 84400 224 U12 35240 212 U20 02000 2.68 U20 93000 2.74
U1153180 210 U11 93300 222 U12 35300 216 U20 02050 2.68 U20 93050 2.74
U11 53200 214 U11 93400 224 U12 35400 2.12/2.16  U20 02060 2.60 U2093100 2.74
U11 53250 210 U1193500 2.24  U12 45500 2.12/2.16  U20 02100 2.60/2.70  U20 93150 2.76
U11 53300 214 U11 93600 224 U12 45600 2.12/2.16  U20 02150 2.70  U20 93200 2.76
U1153330 212 U1193700 224 U12 45700 2.16  U20 02200 2.70  U20 93250 2.76
U1153370 212 U1193750 224 U1245720 212 U2002220 2.60  U2093300 2.76
U11 53400 216 U1193800 224 U12 45790 212 U2002250 270 U20 93350 2.76
U11 53490 212 U1193900 224 U12 45800 2.16  U20 02300 2.70  U20 93400 2.76
U11 53500 216 U1193950 224 U12 45900 216 U2002350 2.70  U20 93450 2.76
U11 53570 212 U11 94000 224 U12 46000 2.16  U20 02380 2.62  U2093500 2.78
U11 53600 216 U1194100 224 U12 46030 212 U20 02400 2.70  U20 93550 2.78
U11 53650 212 U11 94200 224 U12 46100 216 U20 02450 272 U20 93600 2.78
U11 53700 216 U11 94300 224 U12 46190 212 U20 02500 2.6212.72

U11 53730 212 U11 94400 224 U12 46200 216 U20 02540 2,62 U2161790 2.60
U11 53750 2.16 U12 46300 216 U20 02550 2,72 U2161820 2.60
U11 53800 216 U1201434 2.18  U12 46350 212 U20 02600 2.72 U2161910 2.60
U1153810 212 U1201512 218 U12 46400 2.16  U20 02620 2.62  U2161980 2.60
U11 53890 212 U1201592 218 U12 46500 2.16  U20 02650 2.72  U21 62060 2.60
U1153900 216 U1201672 218 U12 51500 2.14  U20 02700 2.62/2.72  U21 62100 2.60
U1153950 216 U1201752 218 U12 51550 2.14  U20 02750 2.72 U2162220 2.60
U1153970 212 U1211792 218 U12 51600 2.14  U20 02800 2.74  U21 62380 2.62
U11 54000 216 U1211822 218 U1251700 214 U20 02820 262 U2162500 2.62
U11 54100 216 U1211912 218 U1251750 2.14  U20 02850 2.74  U21 62540 2.62
U11 54130 212 U1211942 218 U1251800 214 U20 02860 2.62  U2162620 2.62
U11 54200 216 U1211982 218 U1251850 214 U20 02900 2.74 U2162700 2.62
U11 54210 212 U1212062 218 U1251900 214 U20 02940 2.64 U2172820 2.62
U11 54290 212 U1212102 2.18 U1251950 214 U20 02950 2.74  U21 72860 2.62
U11 54300 216 U1212142 218 U1252000 214 U20 03000 2.74 U21 72940 2.64
U11 54400 216 U1212222 218 U1252050 2.14U20 03010 2.64 U2173010 2.64
U11 54450 212 U1212302 218 U1252100 2.14U20 03050 2.74 U21 73090 2.64
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U2173180 2.64 V1437800 2.52 V3032500 230 V3072220 230 V3091980 2.30
U21 73250 2.64 V1437900 2.52 V3032501 2.34 V3072251 2.34 V3092001 2.34
U2173330 2.64 V1438000 2.52 V3032540 230 V3072301 2.34 V3092060 2.30
U2173370 264 V1438100 2.52 V3032601 2.34 V3072380 230 V3092100 2.30
U21 73490 266 V1438200 2.52 V3032620 2.30 V3072401 2.34 V3092101 2.34
U21 73570 266 V1438260 2.50 V3032651 2.34 V3072451 2.34 V3092201 2.34
V14 75500 2.50/2.52 V3032700 2.30 V3072500 230 V3092220 2.30
V13 34500 252 V1475600 2.50/2.52 V3032701 234 V3072501 234 V3092251 2.34
V13 34520 250 V1475700 2.52 V3032801 2.34 V3072540 230 V3092301 2.34
V13 34600 2.502.52 V1475720 2.50 V3032820 2.30 V3072601 234 V3092380 2.30
V13 34700 2.52 V1475790 2.50 V3032851 2.34 V3072620 230 V3092401 2.34
V13 34760 2.50 V1475800 2.52 V3032860 2.30 V3072651 2.34 V3092451 2.34
V13 34800 2,52 V1475900 2.52 V3032901 2.34 V3072700 230 V3092500 2.30
V13 34900 2,52 V1476000 2.52 V3032940 2.30 V3072701 2.34 V3092501 2.34
V13 34920 2.50 V1476030 2.50 V3032951 2.34 V3072801 2.34 V3092540 2.30
V13 35000 2.52 V1476100 2.52 V3033001 236 V3072820 230 V3092601 2.34
V13 35020 250 V1476190 2.50 V3033020 232 V3072851 2.34 V3092620 2.30
V13 35080 2.50 V1476200 2.52 V3033090 232 V3072860 230 V3092651 2.34
V13 35100 2.52 V1476300 2.52 V3033101 236 V3072901 2.34 V3092700 2.30
V13 35200 252 V1476350 2.50 V3033151 236 V3072940 230 V3092701 2.34
V13 35240 2.50 V1476400 2.52 V3033180 232 V3072951 2.34 V3092801 2.34
V13 35300 252 V1476500 2.52 V3033201 236 V3073001 236 V3092820 2.30
V13 35400 2.50/2.52 V1476590 2.50 V3033250 232 V3073020 232 V3092851 2.34
V13 74500 252 V1476600 2.52 V3033301 2.36 V3073090 232 V3092860 2.30
V13 74520 2.50 V1476670 2.50 V3033330 232 V3073101 236 V3092901 2.34
V13 74600 2.50/2.52 V1476700 2.52 V3033370 232 V3073151 236 V3092940 2.30
V13 74700 2.52 V1476750 2.50 V3033401 236 V3073180 232 V3092951 2.34
V13 74760 2.50 V1476800 2.52 V3033490 232 V3073201 236 V3093001 2.36
V13 74800 252 V1476900 2.52 V3033501 236 V3073250 232 V3093020 2.32
V13 74900 252 V1476990 2.50 V3033570 232 V3073301 236 V3093090 2.32
V13 74920 2.50 V1477000 2.52 V3033601 236 V3073330 232 V3093101 2.36
V13 75000 252 V1477100 2.52 V3033650 232 V3073370 232 V3093151 2.36
V13 75020 2.50 V1477200 2.52 V3033701 236 V3073401 236 V3093180 2.32
V13 75080 250 V1477300 2.50/2.52 V3033730 232 V3073490 232 V3093201 2.36
V1375100 252 V1477400 2.52 V3033751 236 V3073501 236 V3093250 2.32
V13 75200 2.52 V1477500 2.52 V3033801 236 V3073570 232 V3093301 2.36
V13 75240 2.50 V1477600 2.52 V3033810 2.32 V3073601 236 V3093330 2.32
V13 75300 2.52 V1477620 2.50 V3033890 2.32 V3073650 232 V3093370 2.32
V13 75400 2.50/2.52 V1477700 2.52 V3033901 236 V3073701 236 V3093401 2.36
V14 77800 2.52 V3033951 236 V3073730 232 V3093490 2.32
V14 35500 2.50/2.52 V1477900 2.52 V3033970 232 V3073751 236 V3093501 2.36
V14 35600 2.50 V1478000 2.52 V3034001 236 V3073801 236 V3093570 2.32
V14 35600 252 V1478100 2.52 V3034101 236 V3073810 232 V3093601 2.36
V14 35700 252 V1478200 2.52 V3034130 232 V3073890 232 V3093650 2.32
V14 35720 250 V1478260 2.50 V3034201 236 V3073901 236 V3093701 2.36
V14 35790 2.50 V3034210 232 V3073951 236 V3093730 2.32
V14 35800 2,52 V3031403 2.34 V3034290 232 V3073970 232 V3093751 2.36
V1435900 2.52 V3031430 2.30 V3034301 2.36 V3074001 236 V3093801 2.36
V14 36000 2,52 V3031503 2.34 V30 34401 236 V3074101 236 V3093810 2.32
V14 36030 250 V3031510 2.30 V3034450 232 V3074130 232 V3093890 2.32
V14 36100 2.52 V3031551 2.34 V3071403 2.34 V3074201 236 V3093901 2.36
V14 36190 2.50 V3031590 2.30 V3071430 230 V3074210 232 V3093951 2.36
V14 36200 2.52 V3031601 2.34 V3071503 2.34 V3074290 232 V3093970 2.32
V14 36300 2.52 V3031701 2.34 V3071510 2.30 V3074301 236 V3094001 2.36
V14 36350 250 V3031750 2.30 V3071551 2.34 V30 74401 236 V3094101 2.36
V14 36400 2.52 V3031751 2.34 V3071590 2.30 V3074450 232 V3094130 2.32
V14 36500 2,52 V3031790 2.30 V3071601 2.34 V3091403 234 V3094201 2.36
V14 36590 2.50 V3031801 2.34 V3071670 230 V3091430 230 V3094210 2.32
V14 36600 252 V3031851 2.34 V3071701 2.34 V3091503 234 V3094290 2.32
V1436670 2,50 V3031901 2.34 V3071750 230 V3091510 230 V3094301 2.36
V14 36700 2.52 V3031910 2.30 V3071751 2.34 V3091551 2.34 V3094401 2.36
V14 36750 2.50 V3031951 2.34 V3071790 230 V3091590 230 V3094450 2.32
V14 36800 2,52 V3031980 2.30 V3071801 2.34 V3091601 2.34
V14 36900 2.52 V3032001 2.34 V3071851 2.34 V3091670 230 V4640801 2.96
V14 36990 2.50 V3032060 2.30 V3071901 2.34 V3091701 234 V4640851 2.96
V14 37000 2,52 V3032100 2.30 V3071910 2.30 V3091750 230 V4640901 2.96
V14 37100 2.52 V3032101 2.34 V30 71940 230 V3091751 234 V4640951 2.96
V14 37200 2.52 V3032201 2.34 V3071951 2.34 V3091790 230 V4641001 2.96
V14 37300 2.50/2.52 V3032220 2.30 V3071980 2.30 V3091801 234 V4641051 2.96
V14 37400 252 V3032251 2.34 V3072001 234 V3091851 234 V4641101 2.96
V14 37500 2,52 V3032301 2.34 V3072060 230 V3091901 234 V4641151 2.96
V1437600 2,52 V3032380 230 V3072100 230 V3091910 230 V4641201 2.96
V14 37620 2.50 V3032401 2.34 V3072101 2.34 V3091940 230 V4641251 2.96
V14 37700 2.52 V3032451 2.34 V3072201 2.34 V3091951 234 V4641301 2.96
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V46 41351 2.96 V46 54130 2.84 V5753182 2.44 V90 20080 2.104 V90 20820 2.105
V46 41401 2.96 V46 54450 2.84 V5753252 2.44 V90 20090 2.104 V90 20830 2.105
V46 41451 2.96 V46 54760 2.86 V5753332 2.44 V9020100 2.104 V90 20840 2.105
V46 41501 2.96 V46 55080 2.86 V5753372 2.44 V9020110 2.104 V90 20850 2.105
V46 41551 2.96 V4655720 2.86 V5753492 2.44 V9020120 2.104 V90 20860 2.105
V46 50200 2.88 V46 56030 286 V5753572 2.44 V9020130 2.104 V90 20870 2.105
V46 50210 2.88 V46 56350 286 V5753652 2.44 V9020140 2.104 V90 20880 2.105
V46 50220 2.88 V57 53732 2.44 V9020150 2.104 V90 20890 2.105
V46 50230 2.88 V4720201 2.84/2.88 V5753812 2.44 V9020160 2.104 V90 20900 2.105
Va6 50240 2.88 V4720261 2.84/2.88 V5753892 2.44 V9020170 2.104 V9020910 2.106
V46 50250 2.88 V4720331 2.84/2.88 V5753972 2.44 V9020180 2.104 V90 20920 2.106
V46 50260 2.88 V4720401 2.84/2.88 V57 54132 2.44 V9020190 2.104 V90 20930 2.106
V46 50270 2.88 V4720461 2.86/2.90 V5754212 2.44 V90 20200 2.104 V90 20940 2.106
V46 50280 2.88 V4720551 2.86/2.90 V57 54262 2.44 V9020210 2.104 V90 20950 2.106
V46 50290 2.88 V4720651 292 V5754452 2.44 V90 20220 2.104 V90 20960 2.106
V46 50300 2.88 V4720721 292 V5761432 2.40 V9020230 2.104 V90 20970 2.106
V46 50310 2.88 V4740201 2.84/2.88 V5761510 2.40 V90 20240 2.104 V90 20980 2.106
V46 50320 2.88 V4740261 2.84/2.88 V57 61590 2.40 V9020250 2.104 V90 20990 2.106
V46 50330 2.88 V4740331 2.84/2.88 V5761750 2.40 V90 20260 2.104 V90 21000 2.106
V46 50340 2.88 V4740401 2.84/2.88 V5761790 2.40 V9020270 2.104 V9021010 2.106
V46 50350 2.88 V4740461 2.86/2.90 V5761910 2.40 V9020280 2.104 V9021020 2.106
V46 50360 2.88 V4740551 2.86/2.90 V5771434 2.42 V9020290 2.104 V90 21030 2.106
V46 50370 2.88 VA7 40651 292 V5771512 2.42 V9020300 2.104 V90 21040 2.106
V46 50380 2.88 V4740721 292 V5771592 2.42 V9020310 2.104 V90 21050 2.106
V46 50390 2.88 V4760201 2.84/2.88 V5771672 2.42 V9020320 2.104 V90 21060 2.106
V46 50400 2.88 V4760261 2.84/2.88 V5771752 2.42° V9020330 2.104 V9021070 2.106
V46 50410 2.88 V4760331 2.84/2.88 V5771792 2.42 V90 20340 2.104 V90 21080 2.106
V46 50420 2.88 V4760401 2.84/2.88 V5771912 2.42 V90 20350 2.104 V9021090 2.106
V46 50430 2.88 V4760461 2.86/2.90 V5771942 2.42 V90 20360 2.104 V9021100 2.106
V46 50440 2.88 V4760551 2.86/2.90 V5771982 2.42 V9020370 2.104 V9021110 2.106
V46 50450 2.88 V4760651 2.92 V5772062 2.42 V9020380 2.104 V9021120 2.106
V46 50460 2.90 V4760721 292 V5772102 2.42 V9020390 2.104 V90 21130 2.106
V46 50470 2.90 V5772142 2.42 V90 20400 2.104 V9021140 2.106
V46 50480 2.90 V57 34601 254 V5772222 2.42 V9020410 2.104 V9021150 2.106
V46 50490 2.90 V57 34761 254 V5772302 2.42 V9020420 2.104 V90 21160 2.106
V46 50500 290 V5734921 254 V5772382 2.42 V9020430 2.104 V9021170 2.106
V46 50510 2.90 V5735081 2.54 V5772502 2.44 V90 20440 2.104 V9021180 2.106
V46 50520 2.90 V5735401 254 V5772542 2.44 V90 20450 2.104 V9021190 2.106
V46 50530 2.90 V5735721 254 V5772622 2.44 V90 20460 2.105 V9021200 2.106
V46 50540 2.90 V5736031 254 V5772102 2.44 V90 20470 2.105 V9021210 2.106
V46 50550 2.90 V5736351 254 V5772822 2.44 V90 20480 2.105 V9021220 2.106
V46 50560 2.90 V5736991 254 V5772862 2.44 V90 20490 2.105 V9021230 2.106
V46 50570 2.90 V5737621 254 V5772942 2.44 V9020500 2.105 V90 21240 2.106
V46 50580 2.90 V5738261 254 V5773022 2.44 V9020510 2.105 V90 21250 2.106
V46 50590 290 V5741432 240 V5773092 2.44 V9020520 2.105 V90 21260 2.106
V46 50600 290 V5741510 240 V5773182 2.44 V9020530 2.105 V9021270 2.106
V46 50610 2.90 V5741590 240 V5773252 2.44 V90 20540 2.105 V90 21280 2.106
V46 50620 2,90 V5741750 240 V5773332 2.44 V90 20550 2.105 V90 21290 2.106
V46 50630 2,90 V5741790 240 V5773372 2.44 V90 20560 2.105 V90 21300 2.106
V46 50640 2.90 V5741910 240 V5773492 2.44 V90 20570 2.105 V9021310 2.106
V46 50650 2.92 V5751434 242 V5773572 2.44 V90 20580 2.105 V9021320 2.106
V46 50660 292 V5751512 242 V5773652 2.44 V90 20590 2.105 V9021330 2.106
V46 50670 292 V5751592 242 V5773732 2.44 V90 20600 2.105 V90 60010 2.107
V46 50680 2.92 V5751672 242 V5773812 2.44 V90 20610 2.105 V90 60020 2.107
V46 50690 2.92 V5751752 242 V5773892 2.44 V90 20620 2.105 V90 60030 2.107
V46 50700 292 V5751792 242 V5773972 2.44 V90 20630 2.105 V90 60040 2.107
V46 50710 292 V5751912 242 V5774132 2.44 V90 20640 2.105 V90 60050 2.107
V46 50720 292 V5751942 242 V5774212 2.44 V90 20650 2.105 V90 60060 2.107
V46 50730 292 V5751982 242 V5774292 2.44 V90 20660 2.105 V9060070 2.107
V46 50740 2.92 V5752062 242 V5774452 2.44 V9020670 2.105 V90 60080 2.107
V46 50750 2,92 V5752102 2.42 V90 20680 2.105 V90 60090 2.107
V46 50760 292 V5752142 2.42 V7100200 2.110 V90 20690 2.105 V90 60100 2.107
V46 50770 292 V5752222 2.42 V7100210 2.110 V90 20700 2.105 V9060110 2.107
V46 50780 2.92 V5752302 2.42 V7100250 2.110 V90 20710 2.105 V9060120 2.107
V46 50790 2.92 V5752382 2.42 V7100260 2.110 V90 20720 2.105 V9060130 2.107
V46 50800 2.92 V5752502 2.44 V7100330 2.110 V90 20730 2.105 V90 60140 2.107
V46 50810 2.92 V5752542 2.44 V90 20740 2.105 V9060150 2.107
V46 52060 2.84 V5752622 2.44 V9020010 2.104 V90 20750 2.105 V90 60160 2.107
V46 52220 2.84 V5752702 2.44 V90 20020 2.104 V90 20760 2.105 V9060170 2.107
V46 52540 2.84 V5752822 2.44 V9020030 2.104 V9020770 2.105 V90 60180 2.107
V46 52860 2.84 V5752862 2.44 V9020040 2.104 V90 20780 2.105 V9060190 2.107
V46 53180 2.84 V5752942 2.44 V9020050 2.104 V9020790 2.105 V9060200 2.107
V46 53490 2.84 V5753022 2.44 V90 20060 2.104 V90 20800 2.105 V9060210 2.107
V46 53810 2.84 V5753092 2.44 V9020070 2.104 V9020810 2.105 V90 60220 2.107
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V90 60230 2.107 V90 60970 2.109 W01 42600.90.. 7.20 W29 42010.04.. 7.32 W30 14200.04.. 7.40
V90 60240 2.107 W01 42940.04.. 7.19 W29 42010.08.. 7.32 W30 14360.02.. 1.42
V90 60250 2.107 V95 10012.0089 2.84-2.94 W01 50060.04.. 7.16 W29 42020.04.. 7.33 W30 14360.04.. 1.42
V90 60260 2.107 V95 10012.0090 2.84-2.94 W01 50120.04.. 7.16 W29 42020.08.. 7.33 W30 14360.30.. 1.42
V90 60270 2.107 V95 10022.0089 2.84-2.94 W01 50360.04.. 7.7 W29 42030.04.. 7.34 W30 14420.02.. 1.42
V90 60280 2.107 V95 10022.0090 2.84-2.94 W01 50420.04.. 7.7 W29 42030.08.. 7.34 W30 14420.04.. 1.42
V90 60290 2.107 V95 10032.0089 2.84-2.94 W01 50600.75.. 721 W2942110.04.. 7.35 W30 14500.02.. 1.42
V90 60300 2.107 V95 10032.0090 2.84-2.94 W01 50600.90.. 7.20  'W2942130.04.. 7.36 W30 14500.04.. 1.42
V90 60310 2.107 V95 10042.0089 2.86-2.94 W01 58060.06.. 7.16 W29 42150.04.. 7.37 W30 14600.02.. 7.43
V90 60320 2.107 V95 10042.0090 2.86-2.94 W01 58120.06.. 7.16 W29 42160.04.. 7.38 W30 14600.04.. 7.43
V90 60330 2.107 V95 10050.0089 2.92/2.95 W29 42200.04.. 7.39 W30 14660.02.. 7.44
V90 60340 2.107 V95 10050.0090 2.92/2.95 W04 34180.02.. 7.23 W29 50000.04.. 7.31 W30 14660.04.. 7.44
V90 60350 2.107 V95 10063.0089 2.98 W04 34480.02.. 7.24 W29 50000.08.. 7.31 W30 14660.33.. 7.44
V90 60360 2.107 V95 10063.0090 2.98 W04 42180.02.. 7.23 W29 50010.04.. 7.32 W30 14720.02.. 7.44
V90 60370 2.107 V95 10213.0089 2.98 W04 42480.02.. 7.24 W29 50010.08.. 7.32 W30 14720.04.. 7.44
V90 60380 2.107 V95 10213.0090 2.98 W04 42480.04.. 7.24 W29 50020.04.. 7.33 W30 14800.04.. 7.44
V90 60390 2.107 V95 10310.008445 2.94 W04 50180.04.. 7.23 W29 50020.08.. 7.33 W30 14820.02.. 7.45
V90 60400 2.107 V95 10320.008445 2.94 W04 50480.04.. 7.24 W29 50030.04.. 7.34 W30 14820.04.. 7.45
V90 60410 2.107 V95 10330.008445 2.94 W04 58480.06.. 7.24 W29 50030.08.. 7.34 W30 14820.32.. 7.50
V90 60420 2.107 V95 10340.008445 2.94 W29 50110.04.. 7.35 W30 14830.02.. 7.46
V90 60430 2.107 W2412010.04.. 7.25 W29 50130.04.. 7.36 W30 14830.04.. 7.46
V90 60440 2.107 W00 04120.01.. 715 W2412110.04.. 7.26 W29 50200.04.. 7.39 W30 14940.04.. 1.52
V90 60450 2.107 W00 04120.02.. 715 W24 12130.04.. 7.27 W29 58000.08.. 7.31 W30 14990.02.. 1.51
V90 60460 2.108 W00 04420.01.. 715 W2420010.04.. 7.25 W29 58010.08.. 7.32 W30 14990.04.. 7.51
V90 60470 2.108 W00 04420.02.. 715 W2420110.04.. 7.26 W29 58020.08.. 7.33 W30 14990.08.. 7.51
V90 60480 2.108 W00 04600.01.. 715 W24 20130.04.. 7.27 W29 58030.08.. 7.34 W30 26060.02.. 7.40
V90 60490 2.108 W29 58130.08.. 7.36 W30 26060.04.. 7.40
V90 60500 2.108 W01 10060.04.. 716 W27 12000.04.. 7.28 W30 26060.05.. 7.40
V90 60510 2.108 W01 10120.04.. 716 W27 12010.04.. 7.29 W30 04060.02.. 7.40 W30 26060.08.. 7.40
V90 60520 2.108 W01 10360.04.. 717 W27 12100.04.. 7.30 W30 04060.03.. 7.40 W30 26060.31.. 1.47
V90 60530 2.108 W01 10420.04.. 7.7 W27 20000.04.. 7.28 W30 04060.04.. 7.40 W30 26120.02.. 7.40
V90 60540 2.108 W01 10600.04.. 718 W2720010.04.. 7.29 W30 04060.30.. 7.40 W30 26120.04.. 7.40
V90 60550 2.108 W01 18060.04.. 716 W27 20100.04.. 7.30 W30 04060.31.. 7.47 W30 26120.05.. 7.40
V90 60560 2.108 W01 18120.04.. 7.16 W30 04120.02.. 7.40 W30 26120.08.. 7.40
V90 60570 2.108 W01 18360.04.. 717 W29 04010.02.. 7.32 W30 04120.03.. 7.40 W30 26120.31.. 1.47
V90 60580 2.108 W01 18420.04.. 7.17 W29 10010.04.. 7.32 W30 04120.04.. 7.40 W30 26120.32.. 7.49
V90 60590 2.108 W01 18600.04.. 7.18 W29 10030.04.. 7.34 W30 04120.30.. 7.40 W30 26120.39.. 7.48
V90 60600 2.108 W01 24060.02.. 716 W29 10110.04.. 7.35 W30 04120.31.. 7.47 W30 26200.02.. 7.40
V90 60610 2.108 W01 24060.04.. 716 W29 10130.04.. 7.36 W30 04120.32.. 7.49 W30 26200.05.. 7.40
V90 60620 2.108 W01 24120.02.. 716 W29 10150.04.. 7.37 W30 04120.39.. 7.48 W30 26360.02.. 1.42
V90 60630 2.108 W01 24120.04.. 716 W29 10160.04.. 7.38 W30 04200.02.. 7.40 W30 26360.04.. 1.42
V90 60640 2.108 W01 24360.04.. 717 W29 10200.04.. 7.39 W30 04200.03.. 7.40 W30 26360.05.. 1.42
V90 60650 2.108 W01 24420.02.. 717 W29 18010.04.. 7.32 W30 04360.02.. 7.42 W30 26420.02.. 1.42
V90 60660 2.108 W01 24600.04.. 7.18 W29 18030.04.. 7.34 W30 04360.03.. 7.42 W30 26420.04.. 1.42
V90 60670 2.108 W01 24600.08.. 718 W29 18110.04.. 7.35 W30 04360.04.. 7.42 W30 26420.05.. 1.42
V90 60680 2.108 W01 24600.75.. 7.21 W29 18130.04.. 7.36 W30 04420.02.. 7.42 W30 26500.05.. 1.42
V90 60690 2.108 W01 24600.90.. 7.20 W29 18150.04.. 7.37 W30 04420.03.. 7.42 W30 26600.05.. 7.43
V90 60700 2.108 W01 24940.04.. 719 W29 18160.04.. 7.38 W30 04420.04.. 7.42 W30 26600.08.. 7.43
V90 60710 2.108 W01 34060.02.. 716 W29 18200.04.. 7.39 W30 04500.02.. 7.42 W30 26660.05.. 7.44
V90 60720 2.108 W01 34060.04.. 7.16 W29 24000.04.. 7.31 W30 04500.03.. 7.42 W30 26720.05.. 7.44
V90 60730 2.108 W01 34120.02.. 716 W29 24010.04.. 7.32 W30 04600.03.. 7.43 W30 26820.02.. 7.45
V90 60740 2.108 W01 34120.04.. 716 W29 24010.08.. 7.32 W30 04660.03.. 7.44 W30 26820.04.. 7.45
V90 60750 2.108 W01 34360.02.. 717 W29 24020.04.. 7.33 W30 04720.03.. 7.44 W30 26820.05.. 7.45
V90 60760 2.108 W01 34360.04.. 717 W29 24020.08.. 7.33 W30 04820.02.. 7.45 W30 26820.32.. 7.50
V90 60770 2.108 W01 34360.34.. 722 W29 24030.04.. 7.34 W30 04820.03.. 7.45 W30 26940.05.. 1.52
V90 60780 2.108 W01 34360.35.. 722 W29 24030.08.. 7.34 W30 04820.04.. 7.45 W30 26990.02.. 7.51
V90 60790 2.108 W01 34420.02.. 717 W29 24110.04.. 7.35 W30 04820.32.. 7.50 W30 26990.04.. 1.51
V90 60800 2.108 W01 34600.04.. 718 W29 24130.04.. 7.36 W30 04830.02.. 7.46 W30 26990.05.. 1.51
V90 60810 2.108 W01 34600.08.. 7.18 W29 24150.04.. 7.37 W30 04990.02.. 7.51 W30 44060.08.. 7.40
V90 60820 2.108 W01 34600.75.. 721 W29 24160.04.. 7.38 W30 04990.03.. 7.51 W30 44120.08.. 7.40
V90 60830 2.108 W01 34600.90.. 7.20 W29 24200.04.. 7.39 W30 04990.04.. 7.51 W30 44360.08.. 1.42
V90 60840 2.108 W01 34940.04.. 7.19 W29 34000.04.. 7.31 W30 14060.02.. 7.40 W30 44420.08.. 1.42
V90 60850 2.108 W01 42060.02.. 716 W29 34010.04.. 7.32 W30 14060.04.. 7.40 W30 44600.08.. 7.43
V90 60860 2.108 W01 42060.04.. 716 W29 34010.08.. 7.32 W30 14060.08.. 7.40 W30 44660.08.. 7.44
V90 60870 2.108 W01 42120.02.. 7.16 W29 34020.04.. 7.33 W30 14060.30.. 7.40 W30 44720.08.. 7.44
V90 60880 2.108 W01 42120.04.. 7.16 W29 34020.08.. 7.33 W30 14060.31.. 1.47

V90 60890 2.108 W01 42360.02.. 717 W29 34030.04.. 7.34 W30 14120.02.. 7.40 W32 03150.04.. 53
V90 60900 2.108 W01 42360.04.. 717 W29 34030.08.. 7.34 W30 14120.04.. 7.40 W32 03450.04.. 7.54
V90 60910 2.109 W01 42360.34.. 722 W29 34110.04.. 7.35 W30 14120.08.. 7.40 W32 03600.04.. 7.55
V90 60920 2.109 W01 42420.02.. 717 W29 34130.04.. 7.36 W30 14120.30.. 7.40 W32 03990.04.. 71.56
V90 60930 2.109 W01 42420.04.. 717 W29 34150.04.. 7.37 W30 14120.31.. 7.47 W32 13150.04.. 1.53
V90 60940 2.109 W01 42600.04.. 7.18 W29 34160.04.. 7.38 W30 14120.32.. 7.49 W32 13150.08.. 1.53
V90 60950 2.109 W01 42600.08.. 7.18 W29 34200.04.. 7.39 W30 14120.39.. 7.48 W32 13450.04.. 71.54
V90 60960 2.109 W01 42600.75.. 7.21 W29 42000.04.. 7.31 W30 14200.02.. 7.40 W32 13600.04.. 1.55
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W32 13600.08.. 7.55 W60 18990.02.. 7.69 W83 44000.19.. 7.75 W89 32000.05.. 7.89
W32 13940.04.. 7.57 W60 18990.04.. 7.69 W83 44000.21.. 7.79 W89 32000.06.. 7.89
W32 13990.04.. 7.56 W60 32120.02.. 7.66 W83 44000.23.. 7.77 W89 32000.07.. 7.89
W32 18150.04.. 7.53 W60 32120.04.. 7.66 W83 44000.26.. 7.81 W89 32000.08.. 7.89
W32 18150.08.. 7.53 W60 32120.08.. 7.66 W83 44010.08.. 1.74
W32 18450.04.. 7.54 W60 32360.08.. 7.67 W83 44130.08.. 7.75  XA01 17050 3.43/4.105
W32 18600.04.. 7.55 W60 32420.02.. 7.67 W83 44210.08.. 776 XA01 17100 3.43/4.105
W32 18600.08.. 7.55 W60 32420.04.. 7.67 W83 44320.08.. 177 XA01 17110 3.43/4.105
W32 18940.04.. 7.57 W60 32420.08.. 1.67 XA01 17190 3.43/4.105
W32 18990.04.. 7.56 W60 32600.02.. 7.68  W8509000.01.. 7.82  XA01 17410 3.43/4.105
W32 23150.04.. 7.53 W60 32600.04.. 7.68 W85 09000.03.. 7.82  XA0117420 3.43/4.105
W32 23150.08.. 7.53 W60 32990.02.. 7.69 W85 09000.07.. 7.86  XA0117610 3.43/4.105
W32 23450.04.. 7.54 W60 32990.04.. 7.69 W85 09000.08.. 7.88  XA01 17620 3.43/4.105
W32 23600.04.. 7.55 W85 09000.09.. 1.83
W32 23600.08.. 7.55 W78 18070.02.. 7.70 W85 09000.10.. 1.83
W32 23940.04.. 7.57 W78 18070.04.. 7.70 W85 09000.11.. 1.82
W32 23990.04.. 7.56 W78 18990.04.. 7.71 W85 09000.12.. 1.82
W32 32150.04.. 7.53 W78 32070.04.. 7.70 W85 09000.13.. 71.83
W32 32150.08.. 7.53 W78 32070.08.. 7.70 W85 09000.14.. 7.83
W32 32450.04.. 7.54 W78 32990.08.. 7.71 W85 09000.15.. 1.84
W32 32600.04.. 7.55 W85 09000.16.. 71.85
W32 32600.08.. 7.55 W79 18040.04.. 7.73 W85 18000.06.. 1.82
W32 32940.04.. 1.57 W79 18060.02.. 7.72 W85 18000.08.. 1.82
W32 32990.04.. 7.56 W79 18060.04.. 7.72 W85 18000.16.. 7.86
W32 44150.08.. 7.53 W79 18060.08.. 7.72 W85 18000.17.. 1.87
W32 44450.08.. 7.54 W79 32040.04.. 7.73 W85 18000.18.. 1.87
W32 44600.04.. 7.55 W79 32060.02.. 7.72 W85 18000.21.. 71.84
W32 44600.08.. 7.55 W79 32060.04.. 7.72 W85 18000.23.. 7.86
W79 32060.08.. 7.72 W85 18000.24.. 7.86
W34 18660.04.. 7.58 W85 18000.26.. 7.88
W83 13000.01.. 7.74 W85 18000.27.. 1.83
W37 18600.04.. 7.59 W83 13000.02.. 7.75 W85 18000.28.. 7.83
W37 18600.08.. 7.59 W83 13000.04.. 7.77 W85 18000.29.. 7.85
W37 23600.08.. 7.59 W83 13010.04.. 7.74 W85 18000.30.. 7.84
W83 13130.04.. 7.75 W85 18000.31.. 1.85
W57 04040.04.. 7.60 W83 13210.04.. 7.76 W85 23000.01.. 1.82
W57 04120.02.. 7.61 W83 13320.04.. 7.77 W85 23000.02.. 1.82
W57 04140.02.. 7.62 W83 18000.01.. 7.78 W85 23000.03.. 1.83
W57 04140.04.. 7.62 W83 18000.09.. 7.74 W85 23000.04.. 1.83
W57 04180.04.. 7.63 W83 18000.10.. 7.75 W85 23000.05.. 71.84
W57 14040.04.. 7.60 W83 18000.13.. 7.80 W85 23000.06.. 7.84
W57 14120.04.. 7.61 W83 18000.15.. 7.79 W85 23000.07.. 7.85
W57 14140.02.. 7.62 W83 18000.16.. 7.79 W85 23000.08.. 7.85
W57 14140.04.. 7.62 W83 18000.18.. 7.77 W85 32000.19.. 1.84
W57 14180.04.. 7.63 W83 18000.20.. 7.81 W85 32000.20.. 1.84
W57 26040.04.. 7.60 W83 18010.06.. 7.74 W85 32000.21.. 7.86
W57 26120.04.. 7.61 W83 18130.06.. 7.75 W85 32000.22.. 1.86
W57 26140.02.. 7.62 W83 18210.06.. 7.76 W85 32000.23.. 1.82
W57 26140.04.. 7.62 W83 18320.06.. 7.77 W85 32000.24.. 1.82
W57 26180.04.. 7.63 W83 23000.01.. 7.74 W85 32000.26.. 1.87
W83 23000.02.. 7.75 W85 32000.27.. 1.87
W58 03120.04.. 7.64 W83 23010.08.. 7.74 W85 32000.30.. 7.86
W58 13120.04.. 7.64 W83 23130.08.. 7.75 W85 32000.31.. 7.88
W58 18120.04.. 7.64 W83 23210.08.. 7.76 W85 32000.32.. 7.88
W58 23120.04.. 7.64 W83 23330.08.. 7.77 W85 32000.33.. 7.88
W58 32120.04.. 7.64 W83 32000.03.. 7.78 W85 32000.34.. 1.83
W83 32000.05.. 7.78 W85 32000.35.. 7.83
W59 18050.04.. 7.65 W83 32000.13.. 7.80 W85 32000.36.. 7.85
W59 32050.05.. 7.65 W83 32000.14.. 7.80 W85 32000.37.. 7.85
W59 32050.08.. 7.65 W83 32000.15.. 7.74 W85 44000.25.. 1.84
W83 32000.17.. 7.75 W85 44000.26.. 1.84
W60 18060.02.. 7.66 W83 32000.18.. 7.79 W85 44000.27.. 7.86
W60 18060.04.. 7.66 W83 32000.19.. 7.79 W85 44000.28.. 7.86
W60 18120.02.. 7.66 W83 32000.21.. 7.77 W85 44000.29.. 1.82
W60 18120.04.. 7.66 W83 32000.25.. 7.81 W85 44000.30.. 1.82
W60 18200.02.. 7.66 W83 32010.08.. 7.74 W85 44000.32.. 1.87
W60 18360.02.. 7.67 W83 32130.08.. 7.75 W85 44000.33.. 1.87
W60 18360.04.. 7.67 W83 32210.08.. 7.76 W85 44000.35.. 7.88
W60 18420.02.. 7.67 W83 32320.08.. 7.77 W85 44000.36.. 7.88
W60 18420.04.. 7.67 W83 44000.14.. 7.78 W85 44000.38.. 7.83
W60 18500.02.. 7.67 W83 44000.15.. 7.78 W85 44000.39.. 1.83
W60 18500.04.. 7.67 W83 44000.16.. 7.80 W85 44000.40.. 1.85
W60 18600.02.. 7.68 W83 44000.17.. 7.80 W85 44000.41.. 1.85
W60 18600.04.. 7.68 W83 44000.18.. 1.74
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KOMET GROUP International Agencies

Europe

Austria

KOMET Werkzeuge Ges.m.b.H.
Wagramer StraBe 173

A-1220 Wien

Tel. ++43-1-25922 04
++43-1-259 22 12

Fax ++43-1-2592212-76

info@komet.at

Belgium

KOMET R. Cools N.V.
Boomsesteenweg 456
B-2020 Antwerpen

Tel. ++32-3-2379787
Fax ++32-3-2163316
info@komet.be

Croatia

KOMET Werkzeuge Ges.m.b.H.
Wagramer StraBe 173

A-1220 Wien, Austria

Tel. ++43-1-25922 04
++43-1-25922 12

Fax ++43-1-259221276

info@komet.at

Czech Republic
DEK Technik spol.s.r.o.
Roubalova 13

CZ - 602 00 BRNO

Tel. ++420543 212 307
Fax ++420543 212310
info@dektechnik.cz

Denmark
Damstahl Tooling a/s
Danmarksvej 28
8660 Skanderborg

Tel. ++45-87 944100
Fax ++45-87 94 4155
tooling@damstahl.com

Finland
P.Aro Oy
Mustionkatu 10,
FI-20750 TURKU

Tel. ++358-(0)20 1474500
Fax ++358-(0)20 1474501
petriaro@netti.fi

France

KOMET GROUP S.AR.L.
46-48 Chemin de la Bruyére
B.P. 47

F-69572 Dardilly CEDEX

Tel. +3304 37 4609 00
Fax +33 0478353657
komet@komet-france.com

Germany

KOMET GROUP GmbH
Postfach 13 61
D-74351 Besigheim

Tel. ++49-7143-373-0
Fax ++49-7143-373-233
info@kometgroup.com

Great Britain
KOMET (UK) Ltd.
Unit 4 Triton Park
Brownsover Road
Swift Valley
Rugby CV21 1SG

Tel. ++44(0)1788.5797-89
Fax ++44(0)1788.5797-90
info@kometgroup.co.uk

Hungary
POWER TOOLS KFT
H-9019 GYOR, Tavirézsa u. 3/F

Tel. +3696 511011
Fax +36 96511010
info@power-tools.hu

Ireland

KOMET (UK) Ltd.

Unit 4 Triton Park

Brownsover Road

Swift Valley

Rugby CV21 1SG, Great Britain

Tel. ++44-17 88-57 97 89
Fax ++44-17 88-57 97 90

Italy

KOMET Utensili S.R.L.
Via Menotti Serrati 74
1-20098 S. Giuliano Mil.

Tel. ++39-02-9 84 02 81
Fax ++39-02-9 84 49 62
kometita@tin.it

Netherlands

Roco B.V.

Willem Barentszweg 16
NL-5928 LM Venlo

Tel. ++31-77-323 1400
Fax ++31-77-3231404
info@roco.nl

Norway

Vema Brynildsrud Maskin AS
Vestre Nes 2

Postboks 114

1378 Nesbru

Tel. ++47-66 98 36 30
Fax ++47-66 98 36 40
bedrift@vema.no

Poland
KOMET-URPOL Sp.z.0.0.
ul. Stoczniowcow 2

PL 47-200 Kedzierzyn-Kozle

Tel. ++48-77-482 90 60
Fax ++48-77-406 10 70
urpol@urpol.com.pl

Portugal
FLUMAHER S.L.

P° Ubarburu N° 79
Pabellon 6 planta 1
20014 San Sebastian

Tel. ++34 943446200
Fax ++34943 4468 00

Romania

S.C. INMAACRO S.R.L.
Bronzului 7 BL 509A AP 8
R0O-2200 Brasov

Tel. ++40268 42 3450;42 53 74
Fax ++40 268 42 30 45
info@inmaacro.com

Russia

KOMET GROUP GmbH
ul. Spartakovskaya, 2V
420107, Kazan, Russia

Tel. +7 843 5704345
Fax +7 8432917543

Slovak Republic
DEK Technik spol.s.r.o.
Roubalova 13

CZ - 602 00 BRNO

Tel. ++420543 212 307
Fax ++420543 212 310
info@dektechnik.cz

Slovenia
Schmidt HSC d.o.o.
Kidriceva 25
SOL-3000 Celje

Tel. +386 3 49 00 850
Fax +386 3 49 00 852
peter@hsc-schmidt.si

Sweden
Square Tools AB
Box 9177
$-20039 Malmo

Tel. ++46-40-49 28 40
Fax ++46-40-49 19 95
square@squaretools.se

Switzerland

Utilis AG Prazisionswerkzeuge
Kreuzlingerstr. 22

CH-8555 Miillheim

Tel. ++41-52-7 62 62 62
Fax ++41-52-7 62 62 00

Spain

FLUMAHER S.L.

P° Ubarburu N° 79
Pabelldn 6 planta 1
20014 San Sebastian

Tel. ++349434462 00
Fax ++34 943446800

Turkey

2M Co6ziim Mihendislik & Danypmanlyk Ltd. Pti.
Eski Uskiidar Yolu Cad.

Bodur Yp Merkezi Kat:3 D:12

TR 34752 Ycerenkdy - YSTANBUL

Tel. +90(0)216.572 12 09
Fax +90(0)216.574 55 98
info@2mcozum.com



Outside Europe

Argentina

VORTEX S.R.L.

Pedro Moran 858, Lomas del Mirador
Buenos Aires

Argentina

Tel. ++54-(11) 46 53 01 25
Fax ++54-(11) 44 88 60 72
vortex@vortex.com.ar

Australia

Rosler International PTY Ltd.
P.0. BOX 696, 12 The Nook
Bayswater, Vic. 3153, Australia

Tel. ++61-3-97 38 08 89
Fax ++61-3-97 38 08 87

Brazil

KOMET do Brasil, Ltda.

Rue Alexandre de Gusmao, 399
Socorro, Sao Paulo - SP

CEP: 04760-020T, BRASIL

Tel. ++55(11)56 82-00 01
Fax ++55(11)56 81-98 02
komet@kometdobrasil.com.br

Canada

KOMET of America, Inc.
2050 Mitchell Blvd.
Schaumburg, IL 60193-4544
USA

Tel. ++1-847-923 8400
++1-8 47-9 23 84 80

Fax ++1-8 00-8 65/66 38

customerservice@komet.com

China

KOMET GROUP Precision Tools (Taicang) Co.,Ltd.
(Headquarter Asia Pacific)

No. 5 Schaeffler Road

Taicang, Jiangsu Province, 215400

China

Tel. +86(0)512.535757-58
Fax +86(0)512.535757-59
info@kometgroup.cn

Egypt

ZAHRANCO, ENGINEERING TRADE
15, Ali Amer Str. - 6th Sector

Nasr City - Cairo, Egypt

Tel. ++20-2-2 75 43 46
Fax ++20-2-2 7541 83
Telex2 10 57 YAZCO UN

India

KOMET Precision Tools India Pvt., Ltd.
121/B, Bommasandra Industrial Area
BANGALORE - 560 099 INDIA

Tel. ++91-80-7 83 48 21
Fax ++91-80-7 83 44 95
info@kometindia.com

Indonesia

PT Somagede Perkasa
Kompleks Griya Inti Sentosa
Jalan Griya Agung No: 3
Sunter Agung - Jakarta 14350
Indonesia

Tel. ++62-21-641 07 30
Fax ++62-21-640 1572
irlawan@sgp-dkp.com

Iran

SHIVEH TOLID Co. LTD.

# 270, West Dr. Fatemi Ave.
Post Code : 14186

Tehran — Iran

Tel. ++98-21-691 7 691
Fax ++98-21-691 7 688
info@shivehtolid.com

Israel

ARNOLD TRADING Co., Ltd.
P.0.B. 20180

6 Hamachtesh St.

Ind. Area, Holon 58810, Israel

Tel. ++97
Fax ++97

1313
1317

NN

-3-558
-3-558
Japan

KOMET GROUP KK
Tomei Grand BLD
2-30 Issha Meito
465-0093 Nagoya
Japan

Tel. +81(52)7092311
Fax +81(52)7027022
info@kometgroup.jp

Korea

Office KOMET South Korea
1t floor, 98-45, Sillim 2-dong,
Gwanak-gu,

Seoul, Korea,

151-865

Tel. ++82-2-874-2926
Fax ++82-2-874-2927
bhchung@kometkorea.com

Malaysia

GP System (Malaysia) Sdn Bhd
19-1, Jalan Kenari 7

Bandar Puchong Jaya

47100 Puchong, Selangor
Malaysia

Tel. ++60-3-807 59160
Fax ++60-3-807 59740
gpm@gpsystem.com

& KOMET"
GROUP
www.komet.com

Mexico

KOMET de Mexico,

S.deR.L.de C.V.

Acceso 1 No. 116 Fraccionamiento
Industrial La Montana,

Queretaro, QRO. C.P 76138

Tel. ++52 442 2-18-25-44
Fax ++52 442 2-18-20-77
KometdeMexico@komet.com

New Zealand

Coulson Carbide Limited
Double J Centre, 24 Gum Road,
Henderson Valley, Henderson
P.0.Box 21-228, Henderson
Auckland

New Zealand

Tel. ++64-9-8385061
Fax ++64-9-8 37 62 86

Singapore

GP System (Singapore) Pte. Ltd.
No. 51, Bukit Batok Crescent
#04-04/05 Unity Centre
Singapore 658077

Tel. ++65-68 6126 63
Fax ++65-68 61 35 00
enquiry@gpsystem.com

South Africa

MULTITRADE DISTRIBUTORS
P.0. Box 3511

Kempton Park

1620

South Africa

Tel. ++27-11-453-8034
Fax ++27-11-453-9696

Taiwan

Hung Chih Ltd., Co.

No. 37, Chung Cheng Road
Tainan, Taiwan, R.0.C.

Tel. ++886-6-22522 16
Fax ++8 86-6-2 20 59 93
hclhsu@ms26.hinet.net

Thailand

GP System (Thailand) Co.,Ltd
77 Soi Charansanitwong 49/1
Bangbumru, Bangplad
Bangkok 10700

Thailand

Tel. ++66-2-4 35 68 20
Fax ++66-2-4 35 68 22
gpt@gpsystem.com

USA

KOMET of America, Inc.
2050 Mitchell Blvd.
Schaumburg, IL 60193-4544
USA

Tel. ++1-847-923 8400
++1-8 47-9 23 84 80

Fax ++1-8 00-8 65/66 38

customerservice@komet.com





