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CHAPTER 1

Intensifier Description

This manual will help you become familiar with your new Flow International (Flow) equipment. Information was
compiled from the most current information available at the time of publication.

Physical specifications

014623-1 or -3 Long-block intensifier 020070-1 Short-block intensifier (HyperPressure)
(Pressure Vessel Application) Width ... 9 x 6 in. (229 x 152 mm)
Width ... 11.5x121in. (292 x 304 mm)  Length........................ 42 in. (1067 mm)
Length. ..... ... ... ... .. 40.5in. (1028.7 mm)  Weight
Weight Intensifier . .............o....... 272 1b (124 kg)
Intensifier ........... ... ... .... 265 |b (120 kg)
Manifold .. ... ... L 51 Ib (23 kg)

© Flow International Corporation M-376 | 5



94K HYPERPRESSURE INTENSIFIER

Functional specifications

Type of shift . ...... .. . .. . L. electric
Output pressure. .. ........ 94,000 psi (6483 bar)
Intensificationratio. . ................... 31.4:1

Operating principles

The intensifier pump consists of a hydraulic system, a
high-pressure water delivery system, and a control
system. Details of the control, hydraulic oil and high-
pressure water systems can be found in the intensifier
pump manual.

The water is pressurized by using the fluid pressure in-
tensification principle. Hydraulic oil pressure acting on
the piston results in a force on the plunger, which pres-
surizes the water in the small chamber. Force equilib-
rium is achieved when the water pressure equals the
hydraulic oil pressure times the effective area of the pis-
ton divided by the area of the plunger, assuming no fric-
tion losses. The ratio of the effective piston area to
plunger area is defined as the pressure intensification
ratio.
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CHAPTER 2

Safety

This chapter contains a comprehensive list of safety pre-
cautions that must be followed to ensure safe operation
of the equipment. These precautions must be read and
understood by everyone operating and maintaining the
equipment—before they start working with the equip-
ment. Note that OSHA and state safety agency rules
must be complied with in addition to those given in this
chapter and elsewhere in this manual. Applicable plant
general safety precautions must also be followed.

Safety precautions

Flow designed your high-pressure waterjet cutting
system and related equipment with safety in mind.
Throughout the manual, safety precautions and warnings
for specific operations are highlighted. Safety precau-
tions are also posted on the equipment. The operator
and service personnel shall pay particular attention to
these precautions at all times.

Operators of a high-pressure waterjet cutting system
must treat the system as they would treat any high-
speed cutting tool. Although the waterjet may appear
harmless, it is a high-energy cutting tool capable of cut-
ting many non-metallic materials such as composites,
plastics, and wood products. Misuse of this equipment
or carelessness in its application can be extremely haz-
ardous to operating personnel. Always treat the waterjet
cutting system with respect.

Warnings, cautions, and notes

Service procedures in the waterjet manuals include
safety warnings, cautions, and notes that must be read,
understood, and adhered to. These are specific catego-
ries of safety notices, and are defined as follows:

WARNING
Highlights an operating condition or service
procedure that can result in death or
serious injury to personnel.

CAUTION
Highlights an operating condition or service
procedure that can lead to impaired system
operation or equipment damage.

Note: Highlights an operating condition or service pro-

cedure that is considered essential for efficient operation
and service.

Replacement labels

« Part # 006317-1
3.75x61in.

« Part # 009837-1
1.8x 3 in.

4 DANGER

o
N
x\
Waterjets

Can Cause
Severe Injury

© Flow International Corporation
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Safety tips

Do not allow the waterjet stream to touch any part of
your body—it will cause serious injury.

Do not point the waterjet at anyone.

During equipment maintenance, take the system out
of service. The controls must be properly locked and
marked with a warning sign.

All personnel required to perform any system operat-
ing or service function must pay particular attention
to all warning signs and notices posted in the plant
and on the equipment.

All protective guards, shields, and covers must be in
place on the equipment at all times.

First aid facilities must be provided in convenient lo-
cations throughout the plant. These locations must
be known by all personnel.

Always keep the work area around the equipment
clean and free of debris. Oil spillage results in slip-
pery floors and must be cleaned up immediately.

Any unfavorable conditions that may result in injuries
must be reported to the plant supervisor without
delay.

As a general practice, it is recommended that safety
shoes, glasses, and hearing protection be worn by all
personnel working around the equipment. Do not
wear rings, watches, or necklaces when working
around any equipment that has moving parts.

Mechanical system

Don't start the system unless you know how to stop
it.

Never maintain, service, or clean around the equip-
ment while it is operating.

Use only the correct tools—wrong tools can cause in-
jury or costly damage to equipment.

Never climb on or around the equipment on make-
shift devices. Use only approved catwalks, ladders, or
platforms.

Do not exceed specified pressure setting limits for
pneumatic or hydraulic components. Exceeding
these limits may result in serious injury to personnel
or damage to the equipment.

Shield and bundle equipment hoses and cables so
they do not obstruct the operator’s freedom of
movement.

Be alert at all times when working around the
equipment.

Clear all tools, parts, and rags from moving parts
after servicing the equipment.

Electrical system

Only properly trained personnel shall perform elec-
trical and/or electronic troubleshooting and servicing
of electrical devices.

Always assume that power is ON in all electrical
systems. Always check and lock out the main power
switches before servicing the equipment. Post a sign,
"Maintenance in Progress —Do Not Energize."

Be aware that live electrical circuits are present in the
control console whenever the master disconnect is
on, regardless of whether the E-Stop is engaged.

Disconnect circuit breakers and lock them in the
OFF position before servicing the electrical system.
If this isn't possible, have someone stand by to pre-
vent someone from powering up the system.

Take extra precautions when servicing the power sys-
tem in a damp environment.

Never alter or bypass protective interlocks or devices
unless specifically instructed to do so, and only if all
precautions are followed.

You must give capacitors sufficient time for discharge.
If this is not possible, discharging should be done
manually and with care.

Do not use jumper wires across fuses, fuse holders,
or breakers.

Make sure all tools are properly insulated for the job.

Use only proper test apparatus; check regularly to
make sure it is working correctly.

Use caution when connecting a test probe to test
points.

All replacement wires must conform to the manufac-
turer’s specifications, including color coding, wire
numbers, and size.

Close the control panel doors or junction box covers
after servicing.

8 | M-376
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CHAPTER 2
Safety

Waterjet system

High-pressure water can remain in the system for an
extended time after shutting down the water source.
Always bleed-down system pressure before servicing
any part of the system.

Do not touch weep holes with your bare hands or try
to stop water by plugging the holes.

Remember that the waterjet stream is a knife. Do not
introduce anything into its path that you do not in-
tend to cut.

Wear a face shield when required by operating
instructions.

Do not remove protective shields from high-pressure
tubing. If shields are removed for servicing, they
must be replaced before starting the system.

Torque all fittings to the manufacturer’s torque
specifications.

Stepping or leaning on high-pressure tubing can
break connections, causing leakage.

Use only high-pressure fittings, valves, and tubing
certified for 94,000 psi (6483 bar) when making
alterations or additions to the high-pressure water
system.

Do not alter or eliminate stress relief tubing coils.

Follow the tubing manufacturer’s recommendations
for high-pressure tube bending radii.

Do not exceed specified operating pressures for
high-pressure water system components.

Do not over-torque fittings or bend swivels
excessively.

Follow the manufacturer’s recommendations for
servicing the equipment, and use only original
manufacturer replacement parts.

Follow the manufacturer’s system startup procedure
to ensure safe operation.

Use care when lifting equipment covers during
operation.

Protective clothing

Personnel operating hand-held, high-pressure water cut-
ting or cleaning equipment and those working nearby
should wear the protective clothing and safety devices
described in this chapter.

Flow recommends that work-site safety personnel ap-
prove all safety equipment and clothing for everyone
working around waterjet equipment.

Eye protection

+ Ata minimum, operators must
wear safety glasses with side shields
and a visor (or goggles and a visor)
to guard against spray and flying
debris.

- All eye protection shall meet appro-
priate ANSI requirements for that
type of eye protection.

« Some states and countries have
their own eye protection rules that
must be followed.

Head protection

« Helmets must be worn at all times
by all personnel within the work
area.

« Helmet material must withstand
mechanical shock to 10 G in 8 ms
without fracturing.

Hand protection

« The operator must wear gloves at all

@ times. Leather gloves are preferred.

Foot protection

- Safety footwear with steel toe-caps
0.02 in. (5 mm) thick (minimum)
must be worn. The toe cap must
cover at least 30% of the footwear
length.

« For some applications, footwear
must be equipped with metatarsal
guards to provide instep protection.

© Flow International Corporation
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94K HYPERPRESSURE INTENSIFIER

Hearing protection
+ Operators and other personnel ex-
\ posed to noise levels of more than

(@ ( ) 90 dBa for more than 1 hour must
==

wear suitable ear protection. Ear
plugs and muffs are usually
adequate.

Body protection

+ Waterproof garments only protect the operator from
spray and flying debris. They DO NOT provide any
protection from direct jet impact.

WARNING
NEVER point a waterjet cutting or cleaning tool
at yourself or at any person. Do not aim any
waterjet tool at anything you do not want to cut.

Emergency medical information

Anyone who receives equipment-related injuries while
operating high-pressure water equipment should be
given immediate hospital attention. Because it is vital
that medical personnel have information about this type
of injury, all waterjet operating personnel should carry a
waterproof emergency medical tag such as the one illus-
trated below. This card describes the work and the na-
ture of injuries inherent in using waterjet cutting
devices. The card illustrated below can be purchased
from Flow (P/N A-8466).

The tag or card should contain the following standard
information:

'a N ™
O O

MEDICAL ALERT +
This card is to be carried

by personnel working with
high-pressure waterjet
equipment.

Obtain medical treatment
immediately for ANY
high-pressure waterjet
injuries.

This person has been working with
water jetting at pressures to
94,000 psi (648 Mpa, 6481 bar,
6600 ko/cm?) with a jet velocity
ranging up to 3750 ft/s (1143 m/s).
Thig ghould ba taken into s
during diagnosis. Unusual infections
with microasrophili

ount

occurring at lower temperatures
have been reported, These may be
gram- negative pathogens, such as
those found in sewage. Bacterial
swabs and blood cultures may
therefore be helpful. A local poison
control center should be contacted

E Flow

Flow Intemational Corporation
23500 &4th Avenue South
Kent, Washington 98032 USA
253-B50-3500

for additional treatment information

© Flow International Corporation
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CHAPTER 3

Maintenance Procedures

Periodic maintenance

Daily inspections and periodic maintenance will help
you get the maximum life, safety, and efficiency from
your Flow equipment. Periodic maintenance is regularly
scheduled preventive maintenance and includes replac-
ing worn parts that have reached the end of their ser-
vice life. It will help minimize unscheduled down time,
maximize equipment use, and eliminate unsafe operat-

ing conditions.

Flow recommends that you use a maintenance and ser-

vice log to record all service work.

Maintenance tips

Stock enough spare parts to minimize down time
and help avoid rush part orders.

Practice good housekeeping.

Assign a complete set of service tools to the work
station.

Maintenance precautions

Protect all machined and lapped mating surfaces
from damage.

Carefully clean and blow out all parts being
reassembled. Do not use paper towels.

Large components such as end bells, end caps,
low-pressure cylinders, and tie rods should be
washed in solvent and dried prior to reassembly.

Do not use any substitutes for the fluids, sealants,
and lubricants recommended by Flow.

© Flow International Corporation
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94K HYPERPRESSURE INTENSIFIER

Replacement parts

The view of the intensifier shown on Page 16 identifies components that need regular replacement. Maintenance

schedules for these components are identified by item number and description in the following table.

Maintenance Replacement
Item Part/component Q" .
Hours | Procedure Parts/kits Hours | Procedure Parts/ klt‘.g need'e'd
Needed for each intensifier

High-pressure 02592-1

1% cylinder 2 - - - AR AC 5 ) i
020592-1 per intensifier
Seal carrier

% cartridge ) B B B AR AB 0521 90-1 or .04001 5-1
052190-1 or 2 per intensifier
040015-1
Low-pressure Low-pressure piston

e piston ] B _ _ AR AF 011304-1 .
011304-1 or Low-pressure seal kit
020080-1 013157-1 or 020080-1
Low-pressure L ki

4 seal kit no graphic 1 - - - AR AF O?\;V{E;ezsure seal kit
013157-1

. High-pressure plunger

High-pressure

5% plunger assembly 2 _ _ B AR AF assembly 01 0253-1.
010253-1 Low-pressure seal kit

013157-1

6* Retaining screw 9 B B B AR A D2
004380-1
Inlet check valve Check valve inlet

7* support 2 - - - AR A, D2 | replacement kit
010564-1 014884-1
Inl

gr | et PopPet 2 | - - - AR | A D2
015384-1

Table references

* Flow recommends changing components on both sides of the intensifier at the same time.

**Use low-pressure piston 011304-1 on the long-block intensifier (052919-10); use low-pressure piston 020080-1 on the

short-block intensifier (020070).
AR = as required

12 | M-376
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CHAPTER 3
Maintenance Procedures

Replacement parts (continued)

Maintenance Replacement
Item Part/Component Qty :
P Hours | Procedure I;sg:(/llgés Hours |Procedure Parts/Kits Needed

Check valve body
* 2 AR A, D2 B-1813- AR - -
? 020077-1 @ ’ 8133
O-ring
* _ _ _ A _ —
10 A-0275-131 @ 2 R

1% Check valve seat )
014388-1

&

Check valve outlet

12 Outlet poppet @ 9 B _ _ AR A, E | replacement kit
011309-1 014885-1
Compression

13* | spring 2 - - -

A-1606
Outlet spring seat
* - - - A - -
14 042102-1 Q ’ §
Outlet adapter w
* ) — — — — —

5% 0421011 |'\ ? AR
Check valve N
assembly sp [V 2 - - - AR -

16* | 020071-1

Note: Items 9-15 are the components parts of Item 16, Check valve assembly

© Flow International Corporation M-376 | 13
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Replacement parts

(5) HIGH-PRESSURE
PLUNGER ASSY.

(3) LOW-PRESSURE

(1) HIGH-PRESSURE PISTON
CYLINDER\

O I ; 7 H—D

% T
—/k/
o
0]
©
L]
LD

\ XA
\ LOW-PRESSURE

SEALS (4)
(&) RETAINER
SCREW
INLET
POPPET

(10 O-RING

<" (@ INLET

SUPPORT 3

OUTLET (18 CHECK VALVE (2) SEAL CARTRIDGE

POF‘PET@ BODY ASSEMBLY

SPRING

SEAT

14 | M-376
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CHAPTER 3
Maintenance Procedures

Intensifier service notes

The following list was compiled from Flow customers
and Field Service Engineers. Following these suggestions
could help lower repair costs, shorten repair time, and
increase service life.

« Everyone working with the equipment must read and
understand all applicable maintenance/service proce-
dures before starting any work on the intensifier
pump, then carefully follow the instructions as they
work through each procedure.

« Carefully check the amount of water seepage from
the end bell weep hole. If leakage is less than 2 tea-
spoons (0.8 0z/23ml) per stroke and has not sud-
denly appeared or drastically increased, you do not
need to immediately stop the pump and change
seals. However, you should schedule maintenance as
soon as possible.

« Seals should be replaced when you are not able to
maintain correct pressure.

+ Except for a complete overhaul or repairs that in-
volve the hydraulic oil cylinder, it is usually easier
and quicker to do repair work on the intensifier
while the intensifier remains on the pump frame.
However, this is not recommended in environments
where there is excessive dust or contamination.

« Repair all cracked parts and leakage from the check
valve immediately.

« Clean all parts with a clean, non-residue type solvent
such as Citra-safe or isopropyl alcohol. Use a dedi-
cated solvent tank if possible.

« All threaded high-pressure connections require a
fresh, even coating of Blue Lubricant. Clean parts
thoroughly, then apply new lube. Do not substitute
another product.

« All parts that contain high-pressure water (cylinder,
check valve body, tubing) are susceptible to stress fa-
tigue accelerated by stress risers. Stress risers result
when scratches, nicks, or other surface disruptions
are present. Do not attempt to rework damage. You
must replace the component.

« High-pressure seal life and the service life of several
other parts is related to the stress put on the parts—a
function of stroke rate and water pressure. Exceeding
the pump rating can lead to increased cost and
downtime.

+ Keep all intensifier tools supplied with the pump in a
separate, locked cabinet. Substituting tools for those
supplied by or available from Flow is not
recommended.

« Use the intensifier assembly fixture when reassem-
bling the low-pressure cylinder. Problems with the
manifold and leaking o-rings are significantly reduced
when the fixture is used.

« Keep the work area clean. When reassembling any
intensifier, clean hands, shop coat, rags, parts, tools,
air, solvent and lubricants all contribute to lower
maintenance costs and reduced down time.

Torque specifications

Refer to the following table when specific torque re-
quirements are not listed in a service procedure.
Mounting bolts and machine screws shall not be
torqued beyond the manufacturer’s recommended
limits.

High-pressure gland nuts Hlsb NS:n
Y-in. 15-25 20-34
4ein., 35-45 47-60
96N 60-75 80-100

Note: Lubricate threads for all high-pressure tubing connec-
tions with Blue Lubricant before assembly.

© Flow International Corporation
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Notes
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Maintenance Procedure A

Using the Pressure Loading Tool to Assemble and
Disassemble the Intensifier

Tools required The pressure loading tool
Pressure loading tool kit (042512-3) The following procedures use a special tool created especially for the
Y in. drive torque wrench 94K HyperPressure intensifier. You must read and understand these

usage notes before attempting any maintenance procedure that re-

s in. drive ratchet . . .
5 quires the use of this tool. Failure to do so could damage the tool

1% in. crow’s foot wrench (/2 in. drive) and/or the component being serviced. Such damage is not covered
1% in. socket (/2 in. drive) by warranty.

1Y% in. socket (/% in. drive)
1 in. open-end wrench

7% in. open-end wrench
'Y, in. open-end wrench GAUGE
Food grade grease (A-4689)
Blue Lubricant (A-2185)
Anti-seize (A-10039)

PRESSURE RELIEF
VALVE HANDLE

FILLER PORT

© Flow International Corporation M-376 | 17



94K HYPERPRESSURE INTENSIFIER

Usage and service notes

The pressure loading tool is a delicate instrument and
must be handled with care.

Use only approved hydraulic oil in the hand pump.

It is critical that service technicians be trained in the
assembly and disassembly procedures of the intensi-
fier before they use the pressure loading tool.

Do not use the pressure loading tool for anything
other than the assembly and disassembly of the
intensifier.

It is important to collapse the tool (push the piston
fully into its cylinder) before each use as described in
this section, to prevent accidental separation of the
tool.

Inspect the tool piston stop for damage. Replace if it
is not flat. DO NOT grind to remove damage.

For ease of use and to prevent damage, Flow recom-
mends that you mount the hand pump permanently
to a rigid cart. When not in use, cover the cart with a
dust cover and store in a clean location.

When storing the pressure hose, do not kink or bend
it.

Always keep dust caps in place on the quick discon-
nect fittings when the tool is not in use.

Once a year, the pressure gauge of the tool should
be calibrated by a qualified laboratory.

18 | M-376
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CHAPTER 3

Maintenance Procedures

Assembling the intensifier

CHECK VALVE
ASSEMBLY

ANTI-SEIZE

PRESSURE

LOADING

ANTI-SEIZE
TOOL HERE

END CAP

HP CYLINDER
ASSEMBLY

ANTI-SEIZE

WASHER

END CAP
NUT

TOOL
WASHER
TIE

TOOL END CAP
NUT NUT

END CAP END
WASHER CAP

ROD

The illustrations on this page identify the parts used in QUICK

this procedure, and provide a visual description of how DISCONNECT

. . i FITTING i
the tool assembles to the tie rods of the intensifier. PRESSURE

1. Apply anti-seize (A-10039) to all exposed threads of #%?'NG
each tie rod. Apply anti-seize to the threads of the
end cap nuts and tool nuts and the contacting faces
of the nuts and their washers.

2. With the high-pressure seal assembly, high-pressure
cylinder, filler tube, check valve assembly, and end

cap in place, install the end cap washers and nuts on

the tie rods and run up hand tight to the end cap. QuICK 4[

. . DISCONNECT
3. Install the tool on the tie rods and locate the tool pis- FITTING

ton step in the end cap counterbore.

CAUTION —
Make sure the tool piston step is fully engaged in the
counterbore before continuing. Failure to do so can damage

the end cap or the pressure loading tool.
PRESSURE /4|

. LOADING
4. Install the tool washers and nuts on the tie rod ends TooL

and run up hand tight to the tool.

TOOL
PISTON
STEP

© Flow International Corporation
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94K HYPERPRESSURE INTENSIFIER

5. Connect the hand pump hose to the tool at the
quick-disconnect fitting (see below).

Note: On some tool models the hand pump hose

does not have a quick-disconnect fitting. If this is the

case, leave the hose attached to the tool at all times
to prevent leaking.

HAND
PUMP
HOSE

QUICK
DISCONNECT -
FITTING

6. Open the pressure-release valve on the hand pump
by turning the valve handle counter-clockwise one
turn.

7. Collapse the pressure loading tool using a ratchet

and socket on the tool nuts. In the pattern shown be-

low, torque the tool nuts to 20 ft-Ib (27 N-m), then
to 50 ft-Ib (67.8 N-m).

Note: Oil from the tool will flow back to the hand
pump reservoir.

8. Close the hand pump pressure-release valve by turn-

ing the valve handle clockwise until tight.

TOOL
NUT
TOOL

TORQUE
WRENCH

9. Pump the tool to 9200 psi (634 bar).

Wait 10 seconds, then recheck the gauge. If the
needle falls off the mark, re-tighten the pump pres-
sure relief valve and bring the pressure back up to
the 9200 psi (634 bar) mark.

10. Run up the end cap nuts by hand. Using a torque
wrench with a crow’s foot end, torque in the pattern
indicated (see illustration below) to 50 ft-Ib
(67.8 N-m).

Note: The pressure reading will drop as the nuts are
torqued. This is normal; do not adjust pressure.

CAUTION
Do NOT repump the tool after starting the
end cap nut torquing. Repumping the tool
can cause misalignment and break parts.

END CAP
NUT END
FAP

TORQUE
WRENCH

11. Bleed off the remaining tool pressure by opening the
pump pressure-release valve.

12. Remove the hand pump hose from the tool at the
quick-disconnect fitting.

Note: On some tool models the hand pump hose
does not have a quick-disconnect fitting. In this case,
the hose should be left attached to the tool at all
times to prevent leaking.

13. Remove the pressure loading tool nuts and washers.
Remove the tool.

TOOL
NUT END
\ TooL

\ WASHER

@r—]/

TE ﬂ]E ﬁ
ROD I

|
PRESSURE
LOADING
TOOL

20 | M-376
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CHAPTER 3
Maintenance Procedures

Disassembling the intensifier

1. Shut down the system.

WARNING
Place the main electrical disconnect in the OFF
position and bleed down the high-pressure lines.
Place an “Out of Service” tag on the main electrical
disconnect and lock it out. Failure to do so can cause
equipment damage or injury to personnel.

2. Disconnect the high-pressure tubing from the intensi-
fier outlet adapter and move it out of the way.

3. Disconnect the supply water hose from the end cap.

4. Install the pressure loading tool on the tie rods, being
careful to correctly locate the tool piston step in the
end cap counterbore.

CAUTION
Make sure the tool piston step is fully engaged in the
counterbore before continuing. Failure to do so can damage
the end cap or the pressure loading tool.

QuICK 4[
DISCONNECT

FITTING

PRESSURE /4[ TooL

LOADING PISTON
TOOL STEP

5. Thoroughly clean the tie rods to ensure no old
anti-seize lubricant remains. Apply fresh anti-seize to
the threads at the end of the tie rods, and on both
sides of the tool washers.

6. Install the tool washers and nuts on the tie rod ends
and run up hand tight to the tool.

TOOL
NUT END

\ TooL cap

| WASHER
TIE \

ROD - _ Img —

Em 0
TE |][E: o
ROD

\
PRESSURE

LOADING
TOOL

7. Connect the hand pump hose to the tool at the

quick-disconnect fitting.

Note: On some tool models the hand pump hose
does not have a quick-disconnect fitting. If this is the
case, leave the hose attached to the tool at all times
to prevent leaking.

HAND
PUMP
HOSE

QUICK
DISCONNECT -
FITTING

8. Open the pressure-release valve on the hand pump

by turning the valve handle counterclockwise one
turn.

. Collapse the pressure loading tool using a ratchet

and socket on the tool nuts, tightening all of the nuts
until they are snug against the tool.

Note: Oil from the tool will flow back to the hand
pump reservoir.

TOOL
NUT

TOOL
/

RATCHET/
SOCKET

© Flow International Corporation
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94K HYPERPRESSURE INTENSIFIER

10.

11.

12.

13.

14.

15.

Using the ratchet and socket, back off the tool nuts
exactly one full turn.

CAUTION
Failure to properly back off the tool nuts will
make it impossible to remove the tool from the
tie rod, and could damage the intensifier.

Close the hand pump pressure-release valve by turn-
ing the valve handle clockwise until tight.

Pump the tool to the 9200 psi (634 bar) mark on the
pressure gauge.

Note: It will take 60-70 pumps before pressure will
begin to build.

Wait 10 seconds, then recheck the gauge. If the nee-
dle falls off the mark, retighten the pump pressure
relief valve and bring pressure back up to the

9200 psi (634 bar) mark.

Loosen the four end cap nuts and back off two full
turns.

Bleed off the tool pressure by opening the pump
pressure-release valve.

CHECK VALVE

END CAP
PRESSURE
LOADING
TOOL

TOOL WASHER

TOOLNUT

END CAP NUT

16. Remove the hand pump hose from the tool at the
quick-disconnect fitting.

Note: On some tool models the hand pump hose
does not have a quick-disconnect fitting. If this is the
case, leave the hose attached to the tool at all times
to prevent leaking.

HAND
PUMP
HOSE

QUICK
DISCONNECT -
FITTING

17. Remove the pressure loading tool nuts and washers,
then remove the tool.

18. Remove the end cap nuts and washers.

END CAP WASHER
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Maintenance Procedure B

Replacing the Intensifier High-Pressure Seal

Service notes Service steps

Flow recommends that all high-pressure seals on the in- 1. Shut down the system.
tensifier be serviced at the same time. This will help

prevent unnecessary downtime. WARNING

Place the main electrical disconnect in the OFF
position and bleed down the high-pressure lines.

Tools required Place an “Out of Service” tag on the main electrical

) disconnect and lock it out. Failure to do so can cause
1 in. open-end wrench equipment damage or injury to personnel.
7% in. open-end wrench
3, in. open-end wrench 2. Disconnect the inlet water hose from the end cap.
Flat-head screwdriver 3. Using two wrenches, disconnect the high-pressure

tubing from the check valve outlet adapter. Loosen
the other end of the tubing and move it out of the
way.

4. Unload the intensifier tie rods.

+ See Maintenance Procedure A, Disassembling
the Intensifier

5. Note the orientation of the check valve body by ob-
serving the position of the eccentrically positioned
outlet body relative to the intensifier. This is impor-
tant when reinstalling the check valve body—correct
orientation is critical to ensure the correct fit of
high-pressure tubing, which is affected by the eccen-
tricity of the outlet bodly.

Note: The check valve body is usually positioned
with the outlet body away from the intensifier mani-
fold block, but this may vary on some intensifiers.

Check valve orientation of both the long-block and
short-block intensifiers is shown on the next page.
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014623-1 or -3 Long-block intensifier 6. Remove the end cap from the tie rods. Note that the

(StoneCrafter) check valve assembly will stay inside the end cap be-
cause of compression of the o-ring on the check
valve body.

Note: Unless check valve maintenance is necessary
(Maintenance Procedure D) you do not need to re-
MANIFOLD move the check valve assembly from the end cap.

ECCENTRICITY —»

QOO

SA A
/

O

Q

O

020070-1 Short-block intensifier

(HyperPressure)
7. Remove the high-pressure cylinder and filler tube
gﬂ?rEE_IYQEVDEY from the intensifier end bell. Rocking the cylinder
/ gently while pulling will help separate the cylinder
‘/@\' \ from the end bell.
| ~ _ CAUTION

When the cylinder is clear of the end bell, pull it
straight out to avoid contact with the plunger.
Otherwise, you could damage the ceramic plunger.

HYDRAULIC END BELL
LINE

HP CYLINDER

BACK-UP
SLEEVE
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8. Pry the seal carrier away from the end bell using a 11. Slide the high-pressure cylinder over the ceramic
small pry bar in the groove provided, as shown. plunger and into the end bell bushing. A slight rock-

Once the seal carrier is away from the end bell, slide ing motion will help ease the cylinder into position.

it off the ceramic plunger by hand.

END BELL

SEAL END BELL

12. Install the filler tube in the high-pressure cylinder.

CAUTION

SEAL CARRIER Make sure the filler tube is oriented correctly. There

is a wall inside the tube that must be at the outermost

end of the tube when it is inserted. Failure to orient the
tube correctly will damage the intensifier assembly.

9. Clean and inspect the high-pressure cylinder, filler
tube, and plunger.

10. Place the new seal carrier assembly onto the plunger.
Using the filler tube as a tool, push the assembly
along the plunger until it butts against the end bell
face.
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13. Reinstall the check valve assembly and end cap to-
gether by sliding the end cap along the tie rods and
guiding the high-pressure cylinder into the bronze
bushing of the end cap. Take care to align the check
valve assembly with the correct orientation as previ-
ously noted in Step 5.

CHECK
VALVE
ASSEMBLY

14. Reload the intensifier tie rods.

+ See Maintenance Procedure A, Assembling the
Intensifier

15. Reconnect the high-pressure tubing and the inlet
water hose.

26 | M-376
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Maintenance Procedure C

Replacing the Intensifier High-Pressure Cylinder

Service notes Service steps

+ Flow recommends that you service both of the 1. Shut down the system.
high-pressure cylinders on the intensifier at the same

time. This will prevent unnecessary downtime. WARNING
« Cylinder failures that occur at the conical sealing sur- Place the main electrical disconnect in the OFF
faces of the cylinder can cause failures of the check position and bleed down the high-pressure lines.
valve body (014420-1) or seal carrier (052190-1). Place an “Out of Service” tag on the main electrical
While the intensifier is open, it is a good idea to in- disconnect and lock it out. Failure to do so can cause
. equipment damage or injury to personnel.
spect the sealing surfaces of these components.

2. Disconnect the inlet water hose from the end cap.

Tools required 3. Using two wrenches, disconnect the high-pressure
tubing from the check valve outlet adapter. Loosen
the other end of the tubing and move it out of the
way.

1 in. open-end wrench
7% in. open-end wrench

13/ in. open-end wrench
1 P 4. Unload the intensifier tie rods.

+ See Maintenance Procedure A, Disassembling
the Intensifier

5. Note the orientation of the check valve body by ob-
serving the position of the eccentrically positioned
outlet body relative to the intensifier. This is impor-
tant when reinstalling the check valve body—correct
orientation is critical to ensure the correct fit of
high-pressure tubing, which is affected by the eccen-
tricity of the outlet bodly.

Note: The check valve body is usually positioned so
with the outlet body away from the intensifier mani-
fold block, but this may vary on some intensifiers.

Check valve orientation of both the long-block and
short-block intensifiers is shown on the next page.
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014623-1or -3 Long-block intensifier
(StoneCrafter)

ECCENTRICITY —¥ |¢—

MANIFOLD

7

CHECK VALVE~—_|
BODY

O

A

5

n
v
O

O

020070-1 Short-block intensifier
(HyperPressure)

CHECK VALVE
OUTLET BODY

HYDRAULIC
LINE

6. Remove the end cap from the tie rods. The check valve
assembly will remain inside the end cap due to com-
pression of the o-ring on the check valve body.

Note: Unless check valve maintenance is necessary
(Maintenance Procedure D), you do not need to remove
the check valve assembly from the end cap.

CHECK
VALVE
ASSEMBLY

7. Remove the high-pressure cylinder and filler tube from
the intensifier end bell. Rocking the cylinder gently
while pulling will help separate the cylinder from the
end bell.

CAUTION
When the cylinder is clear of the end bell, pull it
straight out to avoid contact with the ceramic plunger.
Otherwise, you could damage the plunger.

END BELL

HP CYLINDER

BACK-UP
SLEEVE
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8. Clean and inspect the filler tube and plunger for
damage. Replace if necessary.

9. Slide the high-pressure cylinder over the ceramic
plunger and into the end bell bushing. A slight rock-
ing motion will help ease the cylinder into position.

END BELL

10. Reinstall the filler tube in the new high-pressure
cylinder.

CAUTION
Make sure the filler tube is oriented correctly.
There is a wall inside the tube that must be at the outer-
most end of the tube when it is inserted. Failure to orient
the tube correctly will damage the intensifier assembly.

FILLER
TUBE

11. Thoroughly clean the tie rods, nuts, and washers to
remove the old anti-seize lubricant.

12. Reinstall the check valve assembly and end cap to-
gether by sliding the end cap along the tie rods and
guiding the high-pressure cylinder into the bronze
bushing of the end cap. Take care to align the check
valve assembly with the correct orientation as previ-
ously noted in Step 5.

FILLER
TUBE

13. Reload the intensifier tie rods.

« See Maintenance Procedure A, Assembling the
Intensifier

14. Reconnect the high-pressure tubing and the inlet
water hose.
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Notes
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Maintenance Procedure D

Replacing the Check Valve Body Assembly
Servicing the Inlet Components of the Check Valve Body Assembly

Service notes
There are two ways to service the high-pressure inlet
check valve:

« D-1: Replacing the check valve body assembly

« D-2: Lapping the check valve body face and install-
ing the inlet replacement kit

RETAINER
SCREW
004380- |
INLET P
. POPPET N
BODY 015384-1 - (/.J))
020077-1 QN
O-RING < C‘J J
A0275-131
. INLET
- B SUPPORT

010564-1

COMPRESSION
SPRING

A-1606

ADAPTER é:
<

042101-1 @} SEAT
N O 014388-|
OUTLET
POPPET
SPRING  0]1309-1

SEAT
042102-1
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Lapping notes

When lapping any component, if the sealing surface
cannot easily be restored by the lapping techniques de-
scribed in this section, you can machine it flat before
lapping as long as you machine only the sealing surface,
maintain the perpendicularity of the face to the compo-
nent axis, and maintain these minimum dimensions:

« Shoulder of the check valve body: minimum height
of 0.475 in. (12.06 mm)

« Check valve inlet poppet: minimum thickness of the
large diameter portion 0.115 in. (2.921 mm)

« If the check valve body retaining screw does not seat
correctly, the part is at the end of its service life and
must be replaced.

.01'IN. (0.25 MM)
MAXIMUM DEPTH
INCREASE

W&.'N'm'm
1] [

Y

0.475 IN.
MINIMUM
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Maintenance Procedure D1
Replacing the check valve body assembly

Service notes Service steps

Before performing this procedure, review Using the 1. Shut down the system.
Pressure Loading Tool to Assemble and Disassemble the

Intensifier. WARNING

Place the main electrical disconnect in the OFF
position and bleed down the high-pressure lines.

Tools required Place an “Out of Service” tag on the main electrical
) disconnect and lock it out. Failure to do so can cause
1 in. open-end wrench equipment damage or injury to personnel.

7% in. open-end wrench

3, in. open-end wrench
14 in. socket (V2 in. drive) and handle 2. Disconnect the inlet water hose from the end cap.

Food grade grease (A-4689) 3. Using two wrenches, disconnect the high-pressure
tubing from the check valve outlet adapter. Loosen
the other end of the tubing and move it out of the
way.

4. Using a 1" in. socket, loosen the outlet adapter
from the check valve body (do not remove it at this
point).

5. Unload the intensifier tie rods

« See Maintenance Procedure A, Disassembling
the Intensifier

6. Note the orientation of the check valve body by ob-
serving the position of the eccentrically positioned
outlet body relative to the intensifier. This is impor-
tant when reinstalling the check valve body—correct
orientation is critical to ensure the correct fit of
high-pressure tubing, which is affected by the eccen-
tricity of the outlet body.

Note: The check valve body is usually positioned
with the outlet body away from the intensifier mani-
fold block, but this may vary on some intensifiers.

Check valve orientation of both the long-block and
short-block intensifiers is shown on the next page.
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014623-1or -3 Long-block intensifier 7. Remove the end cap from the tie rods. Note that
(StoneCrafter) compression of the o-ring on the check valve body
will keep the check valve assembly in the end cap.

ECCENTRICITY —»

QIO
S W
%
O O

MANIFOLD

7

020070-1 Short-block intensifier
(HyperPressure)

8. Remove the old check valve assembly from the end
cap by pushing on the outlet adapter (see illustration
CHECK VALVE below).
;)UT'-ET BODY Set the old check valve assembly aside.

©

1 END CAP,
ECCENTRICITY ‘@’
N OUTLET
ADAPTER
HYDRAULIC
LINE

9. Clean and inspect the end cap. Replace if necessary.

10. Remove the o-ring from the new check valve body.
Lubricate the o-ring with food grade grease (A-4689)
and reinstall it.
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11. Make sure the conical sealing surfaces of the 13. Reinstall the end cap (complete with check valve body as-
check valve assembly and the end cap are clean sembly) by sliding it along the tie rods and guiding the
and free of debris. high-pressure cylinder into the bronze bushing of the end
Note: Do NOT apply grease or lubricant to the cap-
conical sealing surfaces. This can cause an inlet
water leak.

Install the new check valve assembly by pushing

it into the end cap as indicated. Take care to

align the check valve assembly with the correct

orientation as explained in Step 5.
CHECK
VALVE

@ ASSEMBLY
CONICAL

0 SEALING
SURFACES

\V 14. Reload the intensifier tie rods.

+ See Maintenance Procedure A, Assembling the

Intensifier
12. Remove the old anti-seize from the tie rods, 15. Reconnect the high-pressure tubing and the inlet water
nuts, and washers. hose.
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Maintenance Procedure D2
Lapping the check valve body face and
installing the inlet replacement kit

Tools required Service steps

2 in. drive torque wrench 1. Shut down the system.
Y4 in. drive torque wrench

1% in. socket (V2 in. drive) and handle WARNING

S, ket (Vs in. dri Place the main electrical disconnect in the OFF

76 in. socket (Vs in. drive) position and bleed down the high-pressure lines.

1 in. open-end wrench Place an “Out of Service” tag on the main electrical

disconnect and lock it out. Failure to do so can cause
equipment damage or injury to personnel.

7% in. open-end wrench

3%, in. open-end wrench

76 in. open-end wrench 2. Disconnect the inlet water hose from the end cap.

Lapping kit (B-1813-3) 3. Using two wrenches, disconnect the high-pressure

Check valve inlet replacement kit (014884-1) tubing from the check valve outlet adapter. Loosen

Food grade grease (A-4689) the other end of the tubing and move it out of the

Blue Lubricant (A-2185) way:

Loctite #242 (A-3202) 4. Using a 1%4 in. socket, loosen the outlet ada}pter .
from the check valve body (do not remove it at this
point).

5. Unload the intensifier tie rods.

 See Maintenance Procedure A, Disassembling

Check valve inlet replacement kit the Intensifier

RETAINER 6. Note the orientation of the check valve body by ob-
SCREW serving the position of the eccentrically positioned
004380-1 . . e S
outlet body relative to the intensifier. This is impor-
INLET . )
POPPET tant when reinstalling the check valve body—correct
015384-1 orientation is critical to ensure the correct fit of
Prei\g high-pressure tubing, which is affected by the eccen-
<> tricity of the outlet body.
INLET
SUPPORT . .
010564-1 Check valve orientation of both the long-block and

short-block intensifiers is shown on the next page.
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014623-1or -3 Long-block intensifier
(StoneCrafter)

ECCENTRICITY —¥

MANIFOLD

CHECK VALVE~_|
BODY

6, O

O )

(A

O

020070-1 Short-block intensifier
(HyperPressure)

CHECK VALVE

/OUTLET BODY
g |
N\

HYDRAULIC
LINE

7. Remove the end cap from the tie rods. Note that
compression of the o-ring on the check valve body
will hold the check valve assembly inside the end

cap.

8. Remove the check valve assembly from the end cap
by pushing on the outlet adapter (see illustration at
right). Set the end cap aside.

QUTLET
ADAPTER

9. In a soft-jawed vise, clamp the check valve assembly
on the flats machined into the body.

INLET
SCREW

SUPPORT\¥ INLET
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10. Using a %, in. open-end wrench, remove the inlet
screw from the face of the check valve body.
Remove the inlet check valve support and the inlet

poppet.
11. Clamp the check valve assembly in the soft-jawed

vise, holding the assembly on the flats of the check
valve body.

Remove the outlet adapter (loosened in an earlier
step) from the check valve body. Remove the out-
let check valve poppet, compression spring, check
valve seat, and outlet spring seat and set aside.
Also remove the large o-ring from the check valve
body and set it aside.

OUTLET
ADAPTER

COMPRESSION

SPRING QUTLET

POPPET

CHECK
VALVE SEAT

12. Clean and inspect the check valve body and outlet
adapter.

Lapping the check valve body

Lapping notes

+ The dimensions for the check valve body listed at the

13.

beginning of Maintenance Procedure D are the mini-
mum allowed. You can re-use the check valve body
down to these dimensions, but you must discard the
check valve body if it becomes smaller.

Hand lapping, machining, machine grinding, polishing,
or a combination thereof are usually all acceptable
ways to remove surface imperfections from compo-
nents before final lapping.

Install the check valve body lapping tool (014853-1)
around the check valve nose. Place the assembly, end
face down, on a flat surface. Slide the tool down as far
as it will go, until the check valve body and tool end
faces are flush. Tighten the lapping tool onto the check
valve body.

CHECK
VALVE NOSE

LAPPING
TOOL

THESE FACES
MUST BE FLUSH

14. Attach a 320 grit abrasive strip to one side of the glass

plate, and a 600 grit strip to the other side.

Place a few drops of water on the 320 grit side of the
lapping plate. Lap the check valve body in a figure-8
pattern until all surface imperfections have been
removed.

WET
SURFACE

LAPPING
PLATE
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15. Turn the lapping plate over and place a few drops of Installing the check valve inlet replacement kit
water on the 600 grit side of the plate. Lap the check
valve body in a figure-8 pattern until the body is
evenly polished.

18. Set out and inspect the components of the check
valve inlet replacement kit (014884-1).

19. Apply one drop of Loctite #242 to the threads of the
new retainer screw. Position the new inlet check
valve support and new poppet on the main body,
with the pin of the inlet check valve support in its lo-

WET cating hole.

Insert the retainer screw and tighten to 40 in-lb,

LAPPING (4.52 N-m).
PLATE
INLET
SCREW
APPLY ONE DROP.
OF LOCTITE
SUPPORT. INLET
& __poppET

@/

16. To avoid poppet sticking problems, turn the lapping
plate back to the 320 grit side and draw the check
valve body for 1 in. (25 mm) in a straight line along
the abrasive strip once, then rotate the body 90° and
repeat the 1 in. (25 mm) score.

ROTATE
90°, REPEAT

20. Lubricate the o-ring (removed from the check valve
body in Step 10) with food grade grease (A-4689).
Replace the o-ring on the check valve body.

1” (25MM) 17 (25MM)

17. Carefully clean the newly-lapped check valve body
with clean solvent such as isopropyl alcohol. Dry and
re-inspect the part.

21. Clean and inspect the outlet check valve seat, outlet
poppet, compression spring, outlet spring seat and
the threads and bore of the outlet adapter with sol-
vent. See parts identified on the next page.

CAUTION
Lapping debris remaining after incomplete
cleaning will result in reduced component life.

Apol I t BLUE
pply a small amoun LUBRICANT

of Blue Lubricant to the
outlet adapter threads
and the conical surfaces
of the outlet check

BLUE /
valve seat. LUBRICANT
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RETAINER
SCREW

INLET
SUPPORT
OUTLET
POPPET
22. Assemble the outlet components of the check valve 24. Remove the old anti-seize from the tie rods, nuts,
body. Thread the outlet adapter into the check valve and washers.
body. Secure hand tight. 25. Reinstall the end cap (complete with check valve
23. Clean and inspect all surfaces in the end cap. body assembly) by sliding the body along the tie rods
Lubricate the bore of the end cap with food grade and guiding the high-pressure cylinder into the
lubricant as shown. bronze bushing of the end cap.

CAUTION
Do NOT apply grease or lubricant to the conical
sealing surfaces. This can cause an inlet water leak.

FOOD GRADE
LUBRICANT IN
BORE ONLY

N
L

Install the new check valve assembly by pushing it
into the end cap. Take care to align the check valve
assembly with the correct orientation as previously
noted in Step 6.

26. Reload the intensifier tie rods.

+ See Maintenance Procedure A, Assembling the
Intensifier
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27. Torque the outlet adapter to 200 ft-Ib (271.2 N-m).

Note: The outlet adapter should be torqued on the
workbench, not when installed. Torquing when in-
stalled can disturb the sealing surface, and could
cause galling.

28. Reconnect the high-pressure tubing and the
inlet water hose.
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Maintenance Procedure E

Servicing and Replacing the Outlet Check Valve Components
(Outlet Poppet and Check Valve Seat)

RETAINER
SCREW
004380- |
INLET L
RODY POPPET g A
povedl 015384-1 R Y
020077-1 N
O-RING ~ C
A0275-131
\-\ INLET
- \ SUPPORT
// 010564-|
/ - {
~ |
COMPRESSION T /
SPRING 2
A-1606 SR\ N -
AN N
N
ADAPTER o
oeioly 0@4 SEAT 014885-1
S 0143881 .
X OUTLET Outlet replacement kit
POPPET
SPRING 011309-1
SEAT
042102-1 POPPET
011309-1
SPRING
A-1606

@@

CHECK VALYE SEAT
014388-1

&
/
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Tools required

1Y4 in. socket (2 in. drive) and handle

1 in. open-end wrench

7% in. open-end wrench

3, in. open-end wrench

Check valve outlet replacement kit (014885-1)
Blue Lubricant (A-2185)

Service steps

1. Shut down the system.

WARNING
Place the main electrical disconnect in the OFF
position and bleed down the high-pressure lines.
Place an “Out of Service” tag on the main electrical
disconnect and lock it out. Failure to do so can cause
equipment damage or injury to personnel.

2. Using two wrenches, disconnect the high-pressure
tubing from the check valve outlet adapter. Loosen
the other end of the tubing and move it out of the
way.

3. Using a 1% in. socket and handle, unscrew the out-
let adapter from the check valve body.

CHECK VALVE

OUTLET BODY
ADAPTER

4. Remove the outlet poppet, compression spring, and
outlet spring seat from the outlet adapter. Discard
the poppet and spring, but set the spring seat aside.

COMPRESSION
SPRING

OUTLET S ?
ADAPTER
N OUTLET
* POPPET

SPRING
SEAT

5. Remove the check valve seat from the check valve

body.

Note: The check valve seat can be difficult to re-
move. If necessary, insert the sharpened end of a
small dowel or a sharp pencil into the check valve
seat. Push until the check valve seat is fixed to the
dowel, then pull it out.

CHECK VALVE
SEAT

6. Using fresh solvent, clean the threads and bore of the
outlet adapter and check valve body.
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7. Lay out and inspect all components of the outlet
check valve replacement kit.

8. Apply a small amount of Blue Lubricant to the

threads of the outlet adapter and insert the old spring
seat, new compression spring, and new outlet pop-

pet into the bore in the order shown.

APPLY BLUE
LUBRICANT

HERE
QUTLET
ADAPTER i

9. Apply Blue Lubricant
to the surfaces of the
new outlet check valve
seat as shown and in-
sert it into the bore of
the check valve body.

COMPRESSION

SPRING
SEAT

BLUE

LUBRICANT

BLUE
LUBRICANT

v

Make sure the coned end is pointing out once in-
stalled, and that there is no Blue Lubricant on the
sealing face of the outlet check valve seat.

CHECK VALVE
SEAT

CHECK VALVE
BODY

10. Thread the outlet adapter into the check valve body.
Torque to 200 ft-Ib (271.2 N-m).

OUTLET
ADAPTER

11. Reconnect the high-pressure tubing and the inlet wa-
ter hose.
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Maintenance Procedure F

Servicing the Low-Pressure Components

Tools required

Low-pressure assembly fixture plate (014030-1)
Torque multiplier

1Y% in. socket (/% in. drive) and handle

1% in. socket (' in. drive)

Y2 in. drive torque wrench

2 in. drive ratchet

1 in. open-end wrench

7% in. open-end wrench

3 in. open-end wrench

Slotted screwdriver

Check valve outlet replacement kit (014885-1)
Shift pin tool assembly (002228-2)

Rubber mallet

4 x %-16 UNC threaded screws

Blue Lubricant (A-2185)

Food-grade grease (A-4689)

Anti-seize (A-10039)

Parker Super O-ring Lube (200006)

Service steps

1. Shut down the system.

WARNING
Place the main electrical disconnect in the OFF
position and bleed down the high-pressure lines.
Place an “Out of Service” tag on the main electrical
disconnect and lock it out. Failure to do so can cause
equipment damage or injury to personnel.

. Disconnect the inlet water hoses from the end caps.

. Using two wrenches, disconnect the high-pressure

tubing from the check valve outlet bodies. Loosen
the other ends and move the tubing out of the way.

. Unload the intensifier high-pressure tie rods at

both ends of the intensifier.

+ See Maintenance Procedure A, Disassembling
the Intensifier

. Note the orientation of the check valve body by ob-

serving the position of the eccentrically positioned
outlet body relative to the intensifier. This is impor-
tant when reinstalling the check valve body—correct
orientation is critical to ensure the correct fit of
high-pressure tubing, which is affected by the eccen-
tricity of the outlet bodly.

Note: The check valve body is usually positioned
with the outlet body away from the intensifier mani-
fold block, but this may vary on some intensifiers.

Check valve orientation of both the long-block and
short-block intensifiers is shown on the next page.

© Flow International Corporation
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014623-1 or -3 Long-block intensifier 6. At one end of the intensifier, remove the end cap from

(StoneCrafter) the tie rods. The check valve assembly will remain in
the end cap due to the compression of the o-ring on
the check valve body.

Note: Unless check valve maintenance is necessary
(Maintenance Procedure D) it is not necessary to re-
move the check valve assembly from the end cap.

ECCENTRICITY —»¥

MANIFOLD

CHECK VALVE—~__|
BODY

5, O

L/ O}T

(A

O

O

020070-1 Short-block intensifier
(HyperPressure)

CHECK VALVE
?UTLET BODY 7. Remove the high-pressure cylinder and filler tube from
/@\ the intensifier end bell. Rocking the cylinder gently

while pulling outward is helpful in separating the cylin-

| _ . der from the end bell. When the cylinder is clear of
I N the end bell pull it straight out to avoid the ceramic
ECCENTRICITY ‘@' plunger.
END BELL
HYDRAULIC
LINE
HP CYLINDER
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8. Pry the seal carrier away from the end bell
using a small pry bar in the groove provided, SEAL
as shown.

END BELL

Once the seal carrier is away from the end
bell, remove it by hand by sliding it along the
ceramic plunger.

Discard the used seal carrier, o-ring, and
high-pressure seal.

9. Repeat Steps 6-8 on the other end of the
intensifier.

SEAL CARRIER

ACTUATOR
ASSEMBLY

10. Remove the shift sensors. Use the shift pin
tool to remove the shift pins. Refer to your
pump manual for detailed instructions.
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11. Loosen the screws that hold the manifold to 014623-1 or -3 Long-block intensifier
the intensifier, then separate the two assem- (StoneCrafter)
blies. Drain oil from the intensifier ports.

If the intensifier is not connected to a hy-
draulic manifold, simply disconnect the hy-
draulic hose fittings from each end bell.

Short-block (HyperPressure)
intensifier only

After Step 11, remove the bolts from the
bottom of the intensifier so it will come off
the pump. The best approach is to remove
the two bolts on the top to remove the
plate, which makes it easier to access the
two bolts on the bottom.

INTENSIFIER

020070-1 Short-block intensifier
(HyperPressure)

HOSE
FITTING
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12. Securely bolt the fixture plate (014030-1) to a sturdy
workbench.

WARNING
Failure to properly mount the intensifier assembly
fixture or secure the intensifier to the intensifier
fixture could allow the parts to unexpectedly
tip and fall, causing serious bodily injury.

Place the intensifier on the low-pressure assembly
fixture plate with the manifold surface facing down.
Secure the intensifier to the fixture from below:

« For the long-block intensifier (StoneCrafter),
use four 3%4-16 UNC threaded screws.

« For the short-block intensifier (HyperPressure),
use two 5/8-18 UNF bolts

LONG-BLOCK
INTENSIFIER

MANIFOLD
SURFACE

LOW PRESSURE
ASSY. FIXTURE PLATE
THREADED
SCREW
SHORT-BLOCK
INTENSIFIER
(HYPERJET)
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13. Remove the high-pressure tie rods.

If a tie rod is tight, use two nuts tight-
ened back-to- back on the thread of
the tie rod and loosen with an
open-ended wrench.

CAUTION
Do not use a pipe wrench—it will mark the
tie rod and cause premature tie rod failure.

14. Use the ratchet handle and torque
multiplier (as shown here) to loosen
the tie rod nuts at one end of the
low-pressure cylinder assembly.

Loosen the nuts in the figure-8 pat-
tern shown below, turning each nut
no more than 4 turn at a time, re-

peating the sequence until nuts are
loose. This will avoid overloading of
the tie rods or nuts. Remove the tie

rods, nuts, and washers and set aside.

15. Remove the cap screw(s) that hold
one end bell to the intensifier assem-

bly fixture. Using a mallet, tap the end

bell free of the cylinder. Remove the
end bell and set it aside.

HIGH-PRESSURE
TIE ROD

RATCHET

TIEROD
NUT

TORQUE
@4 1(O) MULTIPLIER

1‘) 34

L BENCH TOP

END BELL

i i\CAP SCREW
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16. Remove the cylinder from the other end bell. The
piston and plungers can stay with the cylinder. Do
not use a screwdriver to pry the cylinder from the
end bell.

END BELL

CYLINDER

Remove the cap screw(s) holding the remaining end
bell to the assembly fixture and set aside.

17. Use a dead blow hammer to drive the piston and
plungers from the cylinder. Set the parts aside.

End bells

18. Remove the snap ring, spacer and oil seal from one
end bell bore. Remove the large diameter o-ring and
back-up ring from the end bell. Remove the large
o-ring from the high-pressure cylinder side of the
end bell.

CAUTION
Do not use a sharp tool to remove
these parts—it will damage the parts.

Repeat this step for the other end bell.

END BELL

SNAP RING
BACKUP
RING

SPACER

19. Clean the hydraulic cylinder, end bells, oil seal spac-
ers and snap rings. All service must be completed in
a clean, well-lit area.

Inspect the parts for the following:

+ Make sure the oil seal spacers are not warped or
nicked.

+ Make sure the snap rings are not bent and that they
still have the appropriate tension.

+ Check the end bells for damage to the sealing sur-
faces and grooves, and a damaged or out-of-round
shift pin hole.

« Clean all surfaces of the low-pressure cylinder and
inspect for any signs of damage or fatigue. Inspect
the inner surface by looking through the cylinder an-
gled toward a brightly lit white surface. If there is any
damage to this surface that can be felt with a finger-
nail, discard the cylinder.

CAUTION
Do not reassemble the intensifier with a cylinder
that has a damaged inner surface.

Sharp burrs on the beveled edge of the cylinder ID
can damage the end bell o-ring and backup ring when the
parts are assembled. Such damage can lead to immediate

seal failure and excessive hydraulic oil loss.

20. Apply clean hydraulic oil or Parker Super O-ring
Lube to a new oil seal and install it in an end bell
with the spring insert visible. (See orientation in illus-
tration below, and in Step 18.)

Take care not to collapse the oil seal spring insert
when installing. Place the spacer on top of the seal
and install the snap ring.

OIL SEAL
SPACER
SNAP RING
SPRING
INSERT
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21. Apply clean hydraulic oil or Parker Super
O-ring Lube to the new backup ring. Locate
the molding marks, and install the backup ring
so the molding marks face the end bell. Lubri-
cate the new o-ring and place it in the groove
on top of the backup ring. The o-ring must be
outside of the backup ring, facing the low-pres-
sure cylinder.

N

END BELL
BACKUP
RING

O-RING

N e/

Reinstall the o-ring removed in Step 18 from
the high-pressure cylinder side of the end bell.

22. Repeat Steps 20-21 for the other end bell,
then set both end bells aside and cover with a
lint-free cloth.

Piston and plungers

Disassemble the piston and plungers for any of
these reasons:

+ One or both of the plungers need to be re-
placed.

« The piston needs to be replaced.

« A plunger has excessive lateral movement rela-
tive to the piston biscuit. (Excessive lateral
movement is anything over % in. off center line
at the plunger tip.)

If any of the above apply, continue with Step 23.
Otherwise, skip to Step 29.

23

. Remove the snap ring and retainer (blow air down be-
tween the plunger and the retainer bore to loosen the re-
tainer). Remove the plunger by hand.

+ Repeat for the other plunger. Set plungers aside.

PISTON
ROD T-SEAL

RETAINER

SNAP RING PLUNGER

BACKUP RINGS

24. Remove the T-seals from the piston. Do not scratch the

25.

piston sealing surfaces.

Clean all parts of the piston assembly. Make sure oil, dirt,
and burrs are removed from all surfaces.

Notes:

+ Inspect the plungers carefully. Nicks, scratches, or
pits will cause premature failure of high-
pressure seals.

« Plungers cannot be reworked in the field.
Contact Flow Technical Service for information on
factory rework of plungers.

« Inspect the piston for cracks; replace as needed.
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26. Lubricate the new T-seals and backup rings with
Parker O-Ring Lube (200006). Place two backup

rings and one T-seal in each piston groove. The must

be in the middle of the two backup rings.

T-SEAL— ]

seclll| iy
.

CORRECT INCORRECT

27. Apply clean hydraulic oil or Parker Super O-Ring
Lube to the head of the plunger. Insert the plunger
into the counter bore in the piston, using a soft mal-
let if needed. Make sure the T-seals do not get
nicked or rolled.

Slide the spacer over the plunger with the large end
facing in. Install the snap ring into the groove.

COUNTER
BORE

SPACER

PISTON
BISCUIT

SNAP PLUNGER

RING ‘\ HEAD

28. Repeat Steps 23-27 for the other plunger.

Low-pressure cylinder

29. Apply clean hydraulic oil or Parker Super O-Ring
Lube to one new seal and the inside of the low-
pressure cylinder. Install the seal onto the piston with

the flared (o-ring) face toward the outside of the
piston.

O-RING FACE
AWAY FROM
PISTON

LUBRICATE —_ |
SEAL

g

30. Slide the piston and plunger assembly containing one
seal into the cylinder so that the empty groove enters

the cylinder first. Use a soft-faced mallet where nec-
essary.

CAUTION
Take care when the seal enters the cylinder.
It is compressed at this point and can easily
be damaged by rough handling.

SEAL
INSTALLED

NO SEAL
INSTALLED
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31. Continue sliding the piston into the cylinder until the

empty seal groove on the piston exits the other end
of the cylinder.

CAUTION
If the seal starts to come out of the end of the cylinder,
do not force it back against the flare. Instead, push
the whole piston assembly through and start again,
this time stopping before the seal appears.

32. Apply clean hydraulic oil or Parker Super O-Ring to
the seal and install it in the groove on the piston,
making sure the flared o-ring face is toward the out-
side of the piston.

O-RING FACE
AWAY FROM
PISTON

LUBRICATE
SEAL

33. Slide the piston and plunger back into the cylinder.
Take care when the seal is being compressed as it en-
ters the cylinder—the seal can easily be damaged by
rough handling at this point.

Note: Centering the piston will make intensifier
re-assembly easier.

Set the cylinder containing the piston and plunger as-
sembly aside.

34. Mount an end bell to the assembly fixture. Insert the
fixture plate screw(s) and fasten finger tight.

Notes:
 The short-block intensifier has one fixture plate

screw; the long-block intensifier has two
screws.

+ The backup ring and o-ring were lubricated
and installed in Step 21.

END BELL

35. Apply clean hydraulic oil or Parker Super O-Ring
Lube to both plungers. Install the cylinder by insert-
ing the plunger into the end bell.

END BELL
LUBRICATE

PLUNGERS

36. Slide the remaining end bell over the other plunger
and seat it on the assembly fixture.
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37. Thoroughly clean the tie rods to ensure no old anti-seize lubricant remains (it can interfere with proper torque up).
Then apply fresh anti-seize lubricant (A-10039) to one end of the low-pressure tie rods and to the faces of the
washers and nuts. Run the nuts onto the tie rods until they bottom out, then slide the tie rods through the two end

bells.
END BELL
LUBRICATE
LOW-PRESSURE
TIEROD
38. Apply anti-seize lubricant to the exposed threads of Following the figure-8 pattern shown below, torque
the tie rods and the faces of the washers and nuts. all nuts evenly to 20 ft-Ib (27 N-m) to seat all parts.

Install the nuts onto the tie rods hand tight.

o
(00

40. Loosen and remove nuts and washers from both
ends of the tie rods.

41. Visually center the tie rods between the end bells,
leaving the same number of tie rod threads exposed
on both sides of the assembly. Apply anti-seize lubri-
cant to the faces of all mating components.

39. Draw the low-pressure cylinder carefully onto the
end bells by tightening the nuts evenly in a figure-8
pattern, as shown below. Be careful not to nick the
seals and back-up rings. There must be no seal or
back-up ring debris visible at the cylinder/end bell
interface. Be sure to check for any problems before
continuing.
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Center and hold the tie rods in place while installing
the washers and nuts onto the tie rods. Secure the
nuts hand tight.

42. Insert the second fixture plate screw (the long-block
intensifier has a pair) into the second end bell.
Tighten both sets of fixture plate screws to 30 ft-Ib
(41 N-m). The screws must hold the end bells tight
against the fixture to prevent any misalignment.

Retighten the tie rod nuts to 20 ft-Ib (27 N-m) to
keep the end bells seated.

43. Tighten the tie rod nuts at one end of the tie rods
only, while restraining the nuts on the other end us-
ing a suitable wrench, moving from one nut to the
next in a figure-8 pattern (shown on this page).

Note: You must follow this torque pattern (1-2-3-4).
Correctly moving from nut 2 to nut 3 crosses the
LONG dimension of the rectangular end bell. DO
NOT substitute with the pattern 1-2-4-3.

Using the torque wrench (and the torque multiplier
when necessary), tighten the nuts not more than
4 turn at a time, following the figure-8 sequence.

Notes for using a torque multiplier

« When using a torque multiplier, the torque wrench
setting must be calculated as follows:

TORQUE WRENCH SETTING =
REQUIRED NUT TORQUE + ACTUAL MULTIPLIER RATIO

The actual multiplier ratio must be obtained from the
multiplier tool instructions. Beware that a tool may
be named with an implied multiplication ratio that is
not the actual ratio (for instance, a tool named X4
that has an actual multiplication ratio of 3.86 to 1).

Example: To obtain the 400 ft-Ib nut torque using a
multiplier with a multiplication ratio of 3.92 to 1 will
require a torque wrench setting of:

TORQUE WRENCH SETTING =
400 FT-LB + 3.92 = 102 FT-LB

Torque all four nuts at one end to 200 ft-Ib
(271 N-m), then 400 ft-Ib (542 N-m), then 535 ft-Ib
(725 N-m).

APPLY
ANTI-SEIZE

TIE ROD

RATCHET

TIE ROD

TORQUE
MULTIPLIER

L BENCHTOP -
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44. Remove the intensifier from the assembly fixture and install on the
pump frame.

45. Lubricate the manifold o-rings (see illustration on Page 62) with food
grade grease and place them in the end bells. Bring the hydraulic
manifold and the intensifier together and secure them with the origi-
nal cap screws. Tighten the cap screws to 35 ft-Ib (47 N-m).

If your intensifier does not connect directly to the hydraulic mani-
fold, simply replace the hydraulic lines. Take care to ensure proper
lubrication and placement of the o-rings.

Short-block (HyperPressure) intensifier ONLY

Reattach the intensifier to the plate removed in Step 11.

Procedure continues

46. Apply anti-seize to all threads of the
high-pressure tie rods and thread into
the nuts (hand tight).

APPLY
ANTI-SEIZE

ACTUATOR
ASSEMBLY

47. Install shift pins and shift sensors. Refer to your pump
manual for detailed instructions.
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48. Place the seal carrier assembly onto the plunger end, 50. Install the filler tube in the high-pressure cylinder.
then using the filler tube as a tool, push the assembly

along the plunger until it butts against the end bell . CAUTION .
face Make sure the filler tube is oriented correctly. There is
’ a wall inside the tube that must be at the outermost end

of the tube when it is inserted. Failure to orient the
tube correctly will damage the intensifier assembly.

FILLER
TUBE
49. Install the high-pressure cylinder by sliding it over the o1 R.elpsta'll the check Yalve assembly' a'nd end cap by
. . . sliding it along the tie rods and guiding the high-

ceramic plunger and into the end bell bushing. linder i he b bushine of the end
A slight rocking motion will help ease the cylinder pressure cylinder into the bronze bushing of the en
it i cap. Take care to align the check valve assembly with
1Nt posion. the correct orientation as previously noted in Step 5.

END BELL

52. Repeat Steps 4851 at the other end of the
intensifier.

53. Reload the intensifier tie rods.

+ See Maintenance Procedure A, Assembling the
Intensifier

54. Reconnect the high-pressure tubing and the inlet
water hoses.
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014623-1 or -3 Long-block intensifier
(StoneCrafter)

020070-1 Short-block intensifier
(HyperPressure)

LUBRICATE

O-RING
HOSE
FITTING
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Notes
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Troubleshooting

The troubleshooting guide will help you identify the
probable cause of a malfunction and the most effective
corrective action.

Leakage from weep holes

Water or oil leaking from weep holes give clues to the
condition of intensifier components. Intensifier weep
holes and other locations are identified on the illustra-
tions on the following two pages, with the most proba-
ble cause of failure noted. If leakage is minimal, no
action may be necessary.

The troubleshooting tables in this chapter are keyed to
the weep hole graphics by letter. They provide a more
detailed description of how to troubleshoot using weep
holes, and the necessary corrective actions.

Corrective actions

The corrective action listed on a troubleshooting table is
a condensed summary of the service required to rem-

edy the problem. When you encounter a malfunction:
1. Carefully and precisely define the problem.

2. On the troubleshooting table, locate the symptom
that most closely resembles your assessment of the
problem.

3. Identify the most likely probable cause.

4. Follow the corrective action procedure.

If the symptoms in the chart do not correspond to your
malfunction, or if the problem is not resolved or elimi-
nated by the recommended corrective action, contact
Flow Technical Service.

Other possible malfunctions

At the end of this chapter is a troubleshooting table that
lists intensifier malfunctions that do not exhibit leakage
from weep holes. These are listed in order from most
likely to least likely to occur.
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Weep hole A
WATER LEAKAGE

Weep holes and locations are identified on the illustrations on Pages 64-65.

Fluid .
Likely problem Other possible symptoms A:)irct:ngge Kit or parts needed
Qty. Temp.
!ncorrfaf:t lqadlng of Water leakage from C,B,D,E A —
intensifier tie rods
Steam with High-pressure « Pump cannot maintain pressure High-pressure cylinder
Hot/warm : . . . . AC 020592-1
each stroke cylinder failure + Uneven intensifier stroking : s
(2 per intensifier)
Check valve body « Pump cannot maintain pressure AD Check valve assembly
failure + Uneven intensifier stroking ’ 020071-1
High-pressure « Pump cannot maintain pressure AC g;%g-gzreisure cylinder
Large flow cylinder failure + Uneven intensifier stroking ' e
with each Hot/warm (2 per intensifier)
stroke Check valve body + Pump cannot maintain pressure AD Check valve assembly
failure + Uneven intensifier stroking ' 020071-1
. Incorrect loading of | Leaks even when pump is stopped A o
Continuous intensifier tie rods and inlet water pressure exists
flow or Cold
steady drip Debris between Leaks even when pump is stopped A o
sealing surfaces and inlet water pressure exists
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Weep hole B

WATER LEAKAGE
Weep holes and locations are identified on the illustrations on Pages 64-65.

Fluid .
Likely problem Other possible symptoms A:)irct:ngge Kit or parts needed
Qty. Temp.
Incorrect loading of
. R Water leakage from A,C,D,E A —
intensifier tie rods
High-pressure + Pump cannot maintain pressure AC g;%g—gzreisure cylinder
Steam with cylinder failure + Uneven intensifier stroking ' - i
each stroke Hot/warm (2 per intensifier)
High-pressure seal
. . « Pump cannot maintain pressure cartridge 052190-1 or
Seal carier failure + Uneven intensifier stroking AB 040015-1
(2 per intensifier)
small drip High-pressure seal
with each Warm Ieagkape Note: a small amount of leakage is normal during operation
stroke &
High-pressure + Pump cannot maintain pressure AC gzi%g—gzreisure cylinder
cylinder failure + Uneven intensifier stroking ' ; oy
(2 per intensifier)
High-pressure seal
Large flow Seal carrier failure « Pump cannot maintain pressure AB cartridge 052190-1 or
with each Warm/hot + Uneven intensifier stroking ’ 040015-1
stroke (2 per intensifier)
High-pressure seal
High-pressure seal » Pump cannot maintain pressure AB cartridge 052190-1 or
failure + Uneven intensifier stroking ’ 040015-1
(2 per intensifier)

© Flow International Corporation
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Weep hole C
WATER LEAKAGE
Weep holes and locations are identified on the illustrations on Pages 64-65.

Note: Seal leakage is normal during intensifier operation. This normal leakage can start soon after new seal installa-
tion, and does not damage intensifier components. A seal has failed and must be replaced only when the cutting
performance becomes unacceptable due to the drop in UHP water pressure caused by the seal leak.

Fluid

Likely problem Other possible symptoms A:;Z'Ct:gs;':e Kit or parts needed
Qty. Temp.
!ncorr_egt Io.adlng of Water leakage from A,B,D,E A —
intensifier tie rods
Steam with
Hot/warm

each stroke High-pressure cylinder

High-pressure « Pump cannot maintain pressure
cylinder failure + Uneven intensifier stroking AC 020592-1
(2 per intensifier)
High-pressure « Pump cannot maintain pressure AC gzi%g—gzreisure cylinder
cylinder failure + Uneven intensifier stroking ’ L
(2 per intensifier)
Large flow .
with each High-pressure seal
. . « Pump cannot maintain pressure tridge 052190-1 or
stroke P P cartndg
OR Warm/hot Seal carrier failure « Uneven intensifier stroking AB 040015-1
. (2 per intensifier)
energetic
leakage* High-pressure seal
High-pressure seal « Pump cannot maintain pressure AB cartridge 052190-1 or
failure + Uneven intensifier stroking ’ 040015-1
(2 per intensifier)
OIL LEAKAGE
Fluid .
Likely problem Other possible symptoms A:;Z'Ct:gsf:e Kit or parts needed
Qty. Temp.
Occasional Oil leakage from ' . . .
drip Warm hydraulic shaft seal Note: a small amount of leakage is normal during operation
Sr;?(l)ldic Warm Oil leakage from . AF Low-pressure seal kit
ﬁow hydraulic shaft seal ’ 013157-1 or 020080-1
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Location D
WATER LEAKAGE

Weep holes and locations are identified on the illustrations on Pages 64-65.

Fluid .
Likely problem Other possible symptoms Maintenance Kit or parts needed
Qy. Temp. procedure
Incorrect loading of
. N Water leakage from A,B,C,E A
intensifier tie rods
Stgam High-pressure « Pump cannot maintain pressure High-pressure cylinder
with each | Hot/warm : . . i ; AC
cylinder failure + Uneven intensifier stroking : iy
stroke (2 per intensifier)
Check valve « Pump cannot maintain pressure AD Check valve assembly
body failure + Uneven intensifier stroking ’
High-pressure « Pump cannot maintain pressure AC High-pressure cylinder
Large flow cylinder failure + Uneven intensifier stroking ’ : oy
with each | Hot/warm (2 per intensifier)
stroke Check valve « Pump cannot maintain pressure AD Check valve assembly
body failure + Uneven intensifier stroking ’
Continuous Incorrect loading of Leaks even when pump is stopped A
flow or intensifier tie rods and inlet water pressure exists
Cold
stgady Debris between Leaks even when pump is stopped A
drip sealing surfaces and inlet water pressure exists
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Location E
WATER LEAKAGE

Weep holes and locations are identified on the illustrations on Pages 64-65.

Fluid .
Likely problem Other possible symptoms l\;t;gw;:gs’r-r:e Kit or parts needed
Qty. Temp.
Incorrect loading of
. N Water leakage from A,B,C,D A —
intensifier tie rods
. o High-pressure cylinder
Steam I(:—hlséi;:(-jzrrefs;(ljlrj(ree LPJump ca.nrtmot T.alntilnkpressure AC 02%552_1 4
with each | Hot/warm 4 neven intensihier stroking (2 per intensifier)
stroke ]
High-pressure seal
. . « Pump cannot maintain pressure cartridge 052190-1 or
Seal carrier failure + Uneven intensifier stroking AB 040015-1
(2 per intensifier)
Is—le;glhl—egrg;:re Note: a small amount of leakage is normal during operation
. o High-pressure cylinder
- - P t t
Small dip Highpressure |+ Pump cannot maintain pressure. -\ ¢ 50
with each Warm 4 neven intensiier stroking (2 per intensifier)
stroke ]
High-pressure seal
L « Pump cannot maintain pressure cartridge 052190-1 or
Seal carrier failure + Uneven intensifier stroking AB 040015-1
(2 per intensifier)
High-pressure « Pump cannot maintain pressure High-pressure cylinder
> . . " . AC 020592-1
cylinder failure + Uneven intensifier stroking : s
Large flow (2 per intensifier)
with each | Hot/warm High-pressure seal
stroke Check valve « Pump cannot maintain pressure AB cartridge 052190-1 or
body failure + Uneven intensifier stroking ’ 040015-1
(2 per intensifier)
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Location F
WATER LEAKAGE

Weep holes and locations are identified on the illustrations on Pages 64-65.

Fluid .
Likely problem Other possible symptoms Mamte‘r;ance Kit or parts needed
Qy. Temp. procedure
— Check valve outlet
- P t L.
Outlet insert failure Uump Ca.nTO r.?‘am iunkpressure AE replacement kit
neven intensifier stroking 014885-1
Check valve body « Pump cannot maintain pressure AL Check valve assembly
failure + Uneven intensifier stroking ! 020071-1
Small drip
with each Warm + Pump cannot maintain pressure Outlet adapter
stroke Damaged outlet adapter | Uneven intensifier stroking AE 042101-1
Torque
Insufficient torque Qs adapter to
- P t t
between outlet adapter | Uump ca.nTo r.?.am (:mkpressure 200 ft-lbas | —
and check valve body neven intensimer stroxing described
in E1
_— Check valve outlet
- P t t
Outlet insert failure Uump ca.nr;o r_rf]Iam ?lnkpressure AE replacement kit
neven intensifier stroking 014885-1
Check valve body + Pump cannot maintain pressure AE Check valve assembly
failure + Uneven intensifier stroking ' 020071-1
Large flow
with each | Warm/hot « Pump cannot maintain pressure Outlet adapter
stroke Damaged outlet adapter + Uneven intensifier stroking AE 042101-1
Torque
Insufficient torque —— adapter to
- P t t
between outlet adapter Uump ca'nr;o r,?,am ?lnkpressure 200 ft-lbas | —
and check valve body neven intensimer stroxing described
in E1
Continuous Check valve body o-ring | Leaks even when pump is stopped O-ring
flow or Cold . : . AE
. failure and inlet water pressure exists. A-0275-131
steady drip
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Location G
WATER LEAKAGE

Weep holes and locations are identified on the illustrations on Pages 64-65.

Fluid Mai H
. . aintenance | Kit or parts
Likely problem Other possible symptoms ! d ! 5 d
Qy. Temp. procedure neede
Insufficient torque between high- Pump cannot maintain pressure
pressure gland and outlet adapter Uneven intensifier stroking
Damaged cone on high-pressure Pump cannot maintain pressure
tubing Uneven intensifier stroking
Small drip High-pressure collgr not threaded Pump cannot maintain pressure
with each Warm | far enough onto high-pressure . . .
. Uneven intensifier stroking
stroke tubing
High-pressure tubing not threaded Pump cannot maintain pressure
far enough along length of tubing Uneven intensifier stroking
High-pressure tubing failure or Pump cannot maintain pressure
failed outlet adapter Uneven intensifier stroking Refer to
o Small High-Pressure
Insufficient torque between high- Pump cannot maintain pressure Components manual
pressure gland and outlet adapter Uneven intensifier stroking
Damaged cone on high-pressure Pump cannot maintain pressure
tubing Uneven intensifier stroking
Large flow High-pressure collgr not threaded Pump cannot maintain pressure
with each | Warm/hot | far enough onto high-pressure . e .
. Uneven intensifier stroking
stroke tubing
High-pressure tubing not threaded Pump cannot maintain pressure
far enough along length of tubing Uneven intensifier stroking
High-pressure tubing failure or Pump cannot maintain pressure
failed outlet adapter Uneven intensifier stroking
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CHAPTER 4
Troubleshooting

Location H
WATER LEAKAGE

Weep holes and locations are identified on the illustrations on Pages 64-65.

Fluid ;
Likely problem Other possible symptoms Maintenance Kit or parts needed
Qy. Temp. procedure
High-pressure Note: A small amount of leakage is normal during operation
seal leakage
. o High-pressure cylinder
Small drip CHﬁE(—j[;rrefs;Tr(:e . Zump ca.nr;ot T.alntilnkpressure AC 02%552_1 4
with each Warm 4 u neven intensihier stroking (2 per intensifier)
stroke
High-pressure seal
. . « Pump cannot maintain pressure cartridge 052190-1 or
Seal carrier failure | Uneven intensifier stroking AB 040015-1
(2 per intensifier)
High-pressure » Pump cannot maintain pressure AC gzi%l;—gzreisure cylinder
cylinder failure + Uneven intensifier stroking ’ L
(2 per intensifier)
High-pressure seal
Large flow Seal carrier failure | Pump cannot maintain pressure AB cartridge 052190-1 or
with each Warm/hot + Uneven intensifier stroking ’ 040015-1
stroke (2 per intensifier)
High-pressure seal
High-pressure seal | *+ Pump cannot maintain pressure AB cartridge 052190-1 or
failure + Uneven intensifier stroking ’ 040015-1
(2 per intensifier)
OIL LEAKAGE
Fluid ;
Likely problem Other possible symptoms Maintenance Kit or parts needed
Qy. Temp. procedure
3?;%'0%' Warm %(ljlriill(iig:hfarlft)?eal Note: a small amount of leakage is normal during operation
Sg?gdic Warm Oil leakage from . AF Low-pressure seal kit
ﬁow hydraulic shaft seal ’ 013157-1 or 020080-1
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Location |

OIL LEAKAGE
Weep holes and locations are identified on the illustrations on Pages 66—67.
Fluid .
Likely problem Other possible symptoms Maintenance Kit or parts needed
Qy. Temp. procedure
Loose manifold Retorque manifold mounting screws as
mounting screws described in your pump manual.
é)riccaSIonaI Warm | Worn or pinched Service o-rings as described in your
P o-rings pump manual.
Misaligned end bells F —
Location |
OIL LEAKAGE
Weep holes and locations are identified on the illustrations on Pages 66—67.
Fluid ;
Likely problem Other possible symptoms Maintenance Kit or parts needed
Qy. Temp. procedure
Loose pilot valve Retorque pilot valve mounting screws as
Occasional mounting screws described in your pump manual.
. Warm
drip Worn o-fines Service o-rings as described in your
& pump manual.

Location K

OIL LEAKAGE
Weep holes and locations are identified on the illustrations on Pages 66—67.
Fluid ;
Likely problem Other possible symptoms Maintenance Kit or parts needed
Qy. Temp. procedure
Loose shift valve Retorque shift valve mounting screws as
Occasional mounting screws described in your pump manual.
. Warm
drip Worn o-rings Service o-rings as described in your
& pump manual.
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CHAPTER 4
Troubleshooting

Location L
OIL LEAKAGE

Weep holes and locations are identified on the illustra-
tions on Pages 66—67.

Fluid .
Likely problem Other possible symptoms A:)izrct:gs::e Kit or parts needed
Qty. Temp.
Loose shift sensor o Retorque shift sensor mounting screws as
Occasional mounting screws described in your pump manual.
. Warm
drip Worn o-rings o Service o-rings as described in your
g pump manual.

Location M
OIL LEAKAGE

Weep holes and locations are identified on the illustra-
tions on Pages 66—-67.

Fluid ;
Likely problem Other possible symptoms Maintenance Kit or parts needed
QY. Temp. procedure
Occasional . Low-pressure seal kit
drip Warm | Worn o-rings - AF 013157 or 020080-1
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Other possible problems/symptoms
for the intensifier

Intensifier does not shift Persistently low seal life
« High-pressure waterjet on/off valve closed « Poor inlet water quality
+ Waterjet orifice clogged with debris + Worn UHP plungers
- Shift sensor cable is disconnected « Pump running at higher than rated pressure
« Intensifier disabled at PLC « Inlet water temperature too high
« Hydraulic pressure setting too low (applies only to in- « Hot hydraulic oil

tensifier pumps with multiple hydraulic pumps and
multiple intensifiers, such as 20XW or 30XQ)

- Faulty shift sensor spring or shift pin

« Improper loading of the tie rods
(see Maintenance Procedure A)

- Faulty shift valve
« Faulty pilot valve Damaged inlet face of check valve body
« Faulty integrated shift module « Debris in water

+ Inlet check valve support (010564-1) has rotated

Intensifier shifting loudly (knocking)

« Using a large orifice (this may be a normal mode of Filler tube stuck in UHP cylinder

operation) « This can occur occasionally. Remove the filler tube

by pulling it from the end of the cylinder.

Intensifier does not produce desired pressure

+ Waterjet orifice is too large

+ Damaged waterjet orifice

- Failed (leaking) high-pressure tubing or on/off valve
- Failed inlet or outlet check valve poppets

« Hydraulic pressure setting is too low

« Failed hydraulic pump

« Failed main system relief valve

Intensifier strokes noticeably faster in one direc-
tion than the other

- Failed inlet or outlet check valves

« Faulty shift sensor spring or shift pin
« Failed low-pressure seal

« Faulty shift valve

« Faulty pilot valve
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CHAPTER 5

Parts Lists

Intensifier assemblies 014623-1 or -3

and 020070-1

High-pressure end

HIGH-PRESSURE
TIE ROD 014589-1

SEAL CARTRIDGE
052190-1 OR 040015-1

HIGH-PRESSURE
CYLINDER

. 020592-1

END CAP
014817-1

WASHER
A-22757-1

© Flow International Corporation

FILLER TUBE
020595-1
CHECK VALVE
ASSEMBLY TIE ROD
020071-1 NUT 014597-1
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020071, Check valve assembly

RETAINER
SCREW
004380-1

INLET
POPPET
o W R D

020077-| SN C©

e\ =
\ \/ \/II:ILET

\ SUPPORT
] 010564-|

O-RING
A-0275-131

COMPRESSION
SPRING
A-1606
ADAPTER &
042101-| S
2 N SEAT
\&% 014388-|
OUTLET
POPPET
SPRING  011309-1
SEAT
042102-

© Flow International Corporation
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CHAPTER 5

Parts Lists
Low-pressure end
For long-block (StoneCrafter) intensifier (014623-1 or -3)
END BELL (LEFT)
019684-|
LOW-PRESSURE
TIEROD
011291-I
ELECTRIC SHIFT
ASSEMBLY
ROD SEAL LOW-PRESSURE B-8345-2
A-11275 CYLINDER
011290-I
SPACER
010276-I
SNAP RING
A-0264-112
POLY-PAK yg‘;';;Rl
SEAL 722757~
201446-219-1
TIE ROD NUT
014840-|

O-RING

A-0275-248
BACKUP RING END BELL (RIGHT)
A-00437-248 019683-1

© Flow International Corporation M-376 | 79



94K HYPERPRESSURE INTENSIFIER

Low-pressure end

For short-block (HyperPressure) intensifier (020070-1)

END BELL
020072-1

LOW-PRESSURE
TIEROD
020078-1

POLY-PAK
SEAL
201446-219-1 ELECTRIC SHIFT

ASSEMBLY
OIL SEAL LOW-PRESSURE B-8345-1
A-11275 CYLINDER
019975-1

SPACER

010276-1

SNAP RING

A-0264-112

WASHER

PISTON
ASSEMBLY
020079-1

A-00315-16

TIE ROD NUT
014840-1

O-RING

A-0275-248
BACKUP RING END BELL
A-00437-248 020074-1
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CHAPTER 5
Parts Lists

Piston assembly

011492-1 (for long-block intensifier, 014623)
020079-1 (for short-block intensifier, 020070)

ROD T-SEAL
A-00251-18 PISTON
BISCUIT
SNAP RING 011304
A-0270-300 bLUNGER
ASSEMBLY
@ 010253-1
BISCUIT
SPACER
007029-1
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Kits
014884-1 042512-3
Check valve inlet repair kit Pressure loading tool kit
# Qty Part# Description # Qty Part# Descriptino
1 2 004380-1 Retaining screw 12 1 A-24203-1 Hydraulic hand pump
2 2 015834-1 Inlet poppet 23 1 019375-1 Cap
3 2 010564-1 Inlet check valve support 24 1 014713-1 Piston
25 4 007100-1 Washer
26 4 040358-1 Nut
014885-1 27 1 A-0275-157 O-ring
Check valve outlet repair kit 28 1 A-0276-157  Back-up ring
1 2 011309-1 Outlet poppet 291 A-19813-1 - Crowfoot
2 2 014388-1 Seat 30 1T A-20283-31 Crate
3 2 A-1606 Compression spring 31 1 A-23704-1 Socket wrench
32 1 SB-0195 Service bulletin
B-1813-3 013157-1
Check valve lapping kit Low-pressure seal kit
# Qty Part # Description # Qty Part # Des.crlptlon
1T 1 A-1904 Class plate 12 A0275-130 - O-ring .
2 3  A-1903 320 grit grinding paper 22 A00437-248  Back-up rng
3 3 A-1902 600 grit grinding paper 32 A0276-012 BacF(-up rng
4 1 014853-1 Check valve body lapping tool 42 A0275-013 O-r!ng
5 1 014871-1 Check valve seat lapping tool > 2 A0275-248  O-ring
6 4 A-0275-211 O-ring
7 2  A-11275 Rod seal
9 6 A-0275-012 O-ring
10 2 201446-219-1 Seal
11 2 A-00633-023 O-ring
12 2 A-00251-18  T-seal
Other parts to keep on hand
002228-2  Shift pin assembly tool
A-2185 Blue Lubricant
014030-1 Low-pressure assembly plate
052190-Tor 040015-1  Seal cartridge
A-4689 Food-grade grease
A-10039  Anti-sieze
A-3203 Loctite 242
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