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M-368 ' Introduction

Introduction

The information in this manual will help you become familiar with your new Flow International (FLOW)
equipment. It was compiled from the most current information available at the time of publication and is in-
tended to cover the most common configurations.

Related documents
This manual is designed to be used with the following manuals:

+ M-127, Small High-Pressure Components
« M-310, ESL Intensifier

s M-320, FlowPATH User's Guide

+ M-322, FlowCUT User's Guide

« M-359, PASER® ECL Plus

Safety

All operating personnel and service technicians must read and follow the procedures in this manual to avoid
creating unsafe conditions, or risking damage to the equipment.

The comprehensive list of safety precautions in Chapter 2 must be followed to ensure safe operation of the
equipment. These precautions must be reviewed and understood by operating and maintenance personnel
before installing, operating, or servicing the equipment. The high-pressure waterjet system is a powerful cut-
ting tool and must always be treated with respect.

Warnings, cautions, & notes

Before operating the equipment, please read, thoroughly understand, and follow all warnings,
cautions, and notes that appear in this manual. They are defined as follows:

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

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

Note: Highlights an operating or service procedure or condition that is essential for efficient operation and
service.

© Flow International Corporation 7
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CHAPTER 1
Equipment Description & Installation

The Integrated Flying Bridge with Dynamic Waterjet (IFB DW)) is a free-standing gantry shapecutting system. This ma-
chine is electric AC servomotor-driven and microprocessor-controlled from the FlowMaster PC-based controller.

HIGH
PRESSURE

© Flow International Corporation 9



Chapter 1. Equipment Description & Installation

M-368

System components

The IFB DW] includes the following components.

Dynamic Waterjet end effector

The Dynamic Waterjet (DW)) is an end effector de-
signed for flat stock machines. Its revolutionary design
provides a better way to correct two common draw-
backs to abrasivejet cutting—taper and inside corner
kickback.

See Chapter 4

Intensifier pump

The intensifier pump is a powerful, ultrahigh-pressure
waterjet cutting tool designed for minimum maintenance
and reliable performance. The pump has an output wa-
ter pressure rating of 60,000 psi (4138 bar), and is as-
sembled on a pull-out plate, which provides easy
maintenance and service access.

see Chapter 4

FlowMaster PC-based controller
refer to the FlowMaster CD.

WaterVeyor abrasive removal system

The Waterveyor abrasive removal system is designed to
remove spent abrasive and kerf material from the catcher
tank.

Refer to manual M-357, Waterveyor Abrasive
Removal System

RESERVOIR

BREATHER/
FILL PORT

ELECTRICAL

INTENSIFIER

WHIP
SUPPORT
BRACKET |

SYSTEMOIL ~
PRESS URE GAUGE

BULKHEAD -

S

WATER
CONNECTIONS

RESERVOIR
COVER

BLEED-DOWN

VALVE

IN-TANK FILTER

HEAT EXCHANGER

HEAT EXCHANGER

PRESSURE
CONTROL VALVE

AND MANIFOLD
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System specifications

Machine features

PC-based control
FlowMaster PC controller includes CAD, path ordering,
machine controls and diagnostics, optional nesting
Digital servo system
X and Y axes (digital AC servos) provide high accuracy and
low maintenance
Ball screw drives
High-precision ball screws and ways

Options

Vacuum assist
Helps when piercing brittle materials such as glass, com-
posite, or stone

Abrasive flow monitor
Alarm activates when abrasive flow rate exceeds high or
low limits.

X,Y-Z jog pendant

Allows the operator to adjust cutting head position re-
motely from the main control console.

© Flow International Corporation 11
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Installation requirements

Conditions described in this chapter must be
met before installing the equipment.

Foundation

CATCHER
The base frame comes with leveling pads—

six on a 4 x 8 IFB, and eight on a 6 x 12 IFB.
Leveling pads are used when installing the X,Y
table on an uneven surface. This is explained in .

more detail in Initial assembly. 3?42333:!2?80,"2:22

Note: Do not set the machine across an expan-
sion joint in the concrete. The machine must be
set on a single slab foundation.

The intensifier pump comes with three wheels
to allow you to easily roll the pump into posi-
tion under the X,Y table.

INTEGRATED XY

4400 =118" (3000 mm)
4800= 166" (4217 mm)

Environment e @7y
The 50i-S pump is designed only for factory or

shop use.

Ambient 60° to 100°F (15.5° to 38°C)

temperature

Relative humidity | Up to 90% @ 100°F (38°C)
non-condensing

Airborne dust/ Minimal /

contaminants L

Radio frequency | Minimal

interference

Lighting Adequate to operate and ser- (1203 iy

vice the equipment
I (
Electrical L L
+ See layout drawings, located in
Chapter 6. (I;ﬁ!.f;m)

12 © Flow International Corporation



M-368 Chapter 1. Equipment Description & Installation

System dimensions

RECOMMENDED:

60" (1524 mm)
MINIMUM: -
38" (966 mm)

~§77~ CATCHER

b3
3
AR,

y’ . . @ o 0 o
PUMP
4400/4800 ==135.5" (3442 mm)
6'x 12'=146.94" (3733 mm)
6012/2030=161.2" (4094 mm)
Hydraulic oil for the High-pressure tubing

50i-S intensifier pump High-pressure tubing certified for continuous operation at

Use an oil that does not contain anti-wear additives; the 60,000 (4138 bar) is used to route high-pressure water
following oils are recommended, but other manufac- from the intensifier pump to the cutting equipment.

! M .
turer's equivalents can be used: « If you need assistance, contact FLOW Technical

+ Mobil DTE Medium Service.
« Shell Turbo T 46 + Refer to manual M-127, Small High-Pressure Com-
« Chevron Turbine Oil GST 46 ponents, for more information on high-pressure tub-

) ing, components, and related service.
» Exxon Teresstic 46 & P

+ Texaco Regal R&O 46

Kinematic viscosity | 310 SSU @ 100°F (38°C)

Reservoir capacity | 27 gallons (102 L)

System capacity 28 gallons (106 L)

Filtration 2 microns, continuous flow
Cooling Oil-to-water heat exchanger
Optimum oil 105°F (40.5°C)

temperature

© Flow International Corporation 13



Chapter 1. Equipment Description & Installation

M-368

Water requirements

The 50i-S intensifier pump requires two sources of wa-
ter: cutting and cooling. Also required are three water
drain lines: coolant drain, leakage drain, and bleed-
down water. Leakage and bleed-down water drain lines
may be plumbed together when necessary. Leakage
drain must be separate where local regulations do not
permit oil in drains. Specific requirements are defined in
the following descriptions.

Cutting water

CAUTION
A high concentration of dissolved solids (especially silicates
and calcium) in the inlet water can reduce waterjet nozzle
life. If water quality is poor and filtration will not correct it,
the customer must add additional water treatment equip-
ment. Contact FLOW Technical Service for more information.

FLOW recommends the use of a water softener to pre-
treat the cutting water. Systems should be sized for
150% of your pump capacity, and should match your in-
tended maximum duty cycle.

Water pressure

Water pressure to the intensifier pump must stay be-
tween 20 and 100 psi (1.4 and 6.9 bar) at all times.

Water flow rate

The minimum inlet water flow rate must be equal to
1.5 times the maximum output flow rate.

Cooling water (to heat exchanger)

Dual heat exchangers regulate heat build-up in the hy-
draulic oil. Optimum hydraulic oil temperature is 105°F
(40.5°C). Tap water is routed first to a heat exchanger in
the pump case drain line, then to a heat exchanger in
the intensifier return line.

A thermostatically controlled cooling water flow control
valve designed for partially open operation is installed in
the line to regulate the water flow for maximum water
conservation.

Water flow must be sufficient to ensure that the hydrau-
lic oil reservoir temperature is always maintained below
110°F (43°C). Cooling water flow rate is typically 3 gpm
(11 Ipm) per 50 hp at an inlet water temperature of
60°F (15°C).

Water with low levels of minerals and acid will maxi-
mize heat transfer efficiency and heat exchanger life.

+ Waterjet systems perform better with soft water.

Drain requirements

Cooling water drain

Cooling water leaving the intensifier pump is considered
waste water. This water can be routed to a waste water
recovery system, a recirculation system, or a drain—
whichever is most applicable for the installation. If the
water is reused for cooling, a commercial water cooling
system can be used.

if the cooling water is routed directly to a waste water
drain, you must have a minimum drain capacity of
5 gpm (19 Ipm).

Leakage drain (oil or water)

The pump has a drip pan to collect oil or water leakage
from the intensifier seals. Leakage is usually negligible;
however, the drain line is sized to-accommodate the
worst case (if the bleed-down valve opens) of 10 gpm
(38 Ipm).

Do not connect the leakage water drain to the coolant
water drain line or any other pressurized drain system.

Bleed-down water

The bleed-down valve exhausts water through the BLEED
DOWN WATER port on the bulkhead. This can be con-
nected to the same drain as the catcher overflow, if re-
quired.

14
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M-368 Chapter 1. Equipment Description & Installation

Water interface connections

Please note the following: Making the interface connections
+ FLOW recommends that you install manual on/off + Connect inlet water line to FILTERED WATER IN.
valves in the inlet water and cooling water lines. Lo- » Connect LEAKAGE WATER to the appropriate drain or
cate valves as close as possible to the pump interface bucket (can contain oil).

i h ier t ice.
connection to make them easier to service . Connect BLEED-DOWN WATER to the

« Coolant water lines must be made from noncorrosive appropriate drain.
pipe or rubber hose. Rubber hose per SAE Standard
20R1, 30R1, or equivalent is recommended.

« Cutting water lines (from the filtering system to the in-
tensifier pump) must be as short as possible and must
be constructed of PVC, copper, or equivalent. Do not
use galvanized iron piping—it will introduce minerals  Note: Purge the inlet water lines of debris before com-
to the water, which will shorten orifice life. pleting the connection to the pump.

« Connect cooling water supply line to COOLING
WATER IN.

« Connect COOLING WATER OUT to the factory
drain system.

WHIP RESERVOIR

SUPPORT
BRACKET

INTENSIFIER

AN
3;#%5: L)

ELECTRICAL
ENCLOSURE\ I a5
Oy=n )
BULKHEAD
DETAIL Fllom
OIL/WATER o) \ /
LEAKAGE > Il L
——/ — e | T
COOLING O ¥ ;
WATER OUT ™ \_ s
H ’ pnd +
COOLING i @j = . }
WATER IN - — 2

FILTERED
WATER IN
BLEED-
DOWN
WATER

BULKHEAD

—_J
] LJU
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Chapter 1. Equipment Description & Installation

M-368

Customer preinstallation information

The customer is responsible for performing the following
installation procedures at customer expense.

« Prepare all electrical, water, cooling, drain, and air
connections, including interconnects between system
components, in accordance with all local codes.

« Provide any site-specific brackets required to support
the high-pressure tubing.

» Make sure the floor load rating is adequate for all the
equipment (refer to preinstallation drawings).

» Make sure the installation location allows for ade-
quate maintenance and service access on all sides
of the equipment.

- After installation, be prepared to fill the pump reser-
voir with the correct hydraulic fluid.

Schedule FLOW’s start-up services

« At least three weeks before you complete the cus-
tomer installation responsibilities detailed in this
chapter, call FLOW'’s Technical Service Coordinator
and arrange for a field service engineer to arrive
when installation preparation is complete. You should
allow at least one week between final delivery of the
equipment and the arrival of the FLOW field service
personnel.

- Provide qualified technicians to assist with system
start-up. This is especially beneficial to your own
technicians, as it will further acquaint them with the
system before they have formal training.

When the equipment arrives

Carefully check the crates and their contents against the
packing slip. Immediately notify the freight carrier of any
damage or loss. Each piece of a 4800 system can weigh
as much as 6000 Ib (2721 kg) and each piece of a 6012
system can weigh as much as 10,000 Ib (4536 kg). The
pump can weigh as much as 2500 Ib (1134 kg). Take
care when transporting any pieces of the equipment,
whether crated or uncrated.

+ Remove the plastic covering from the outside of the
equipment.
« Place the system on the installation site.

+ Leave 5 ft between the back of the system and the
wall.

« Leave 3 ft of space on the left and right sides of a
4800/4400 system; 18 in. on the right side of a
6012/2030 system.

Uncrating the equipment

Uncrate the Y-bridge and base axis

1.

2.

3.

Position the forklift so that the forks are on both sides
of the Z-axis plate and under the bridge.

Leaving the Y-bridge on the shipping fixture, lift and
move to a safe location away from the system assem-
bly area.

Remove plastic wrap from the base axis.

Uncrate the pump

1.
2.

Remove the metal straps from the shipping crate.

Remove the top, sides, and ends of the crate. Do not
remove the bottom.

. Move the pump to the installation site with a forklift.
‘Place the forks through the crate bottom, and make

sure the pump is firmly on the forks before lifting.

4. Unbolt and remove the crate bottom.

. Lift the pump off the crate bottom with the fork lift.

Again, make sure the pump is firmly on the forks be-
fore lifting.

. Lower the pump and set it out of the way.

Initial assembly

1.

Remove protective plastic wrap from rails. Clean
grease from rails and ballscrew.

. Lift the X-axis frame with a forklift and install the

leveling pads.

. Move X-axis frame into place. Adjust leveling pads to

lowest level. This is necessary to prevent the rail from
touching the pump, but it limits the Z-axis travel.

. Check the level on the X-axis rails and the Y-bridge

support plate using a machinist level. Adjust length of
support pads to level the X-axis pads as well as to the
Y-bridge support plate.

16
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Chapter 1. Equipment Description & Installation

FLOW TECHNICAL SERVICE

Installation Procedures

CAUTION

The installation steps that follow are to be performed only by FLOW. If the customer attempts any of this installation
without assistance from FLOW, the customer is responsible for any failure or damage to the machine resulting
from improper installation. Installation by other than FLOW personnel shall void all equipment warranties.

Complete base axis installation

1.
2.

4,

Re-check level (done by customer).

Lag base using % x 10 in. wedge anchors. A 6 x 12
requires 5 anchors, a 4 x 8 requires 4 anchors.

Note: Make sure holes are free of dust before install-
ing the anchors. Anchors will not hold if holes are not
properly cleaned.

Tighten lag anchors and recheck level; adjust as re-
quired.

Tighten jam nuts on leveling pads.

Install the Y-bridge

1.

Move the Y-bridge near the assembly area and re-
move the shipping frame.

Move bearing plate to center of machine.

3. Raise Y-bridge into place and mount on bearing

plate. Anchor the Y-bridge to the bearing plate using
the 12 bolts from the installation kit.

Snug all bolts, but do not torque at this time.

. Connect the large connector to the mating plug from

the cat-track.

. Run the motor cables through the Y-bridge center

hole and connect to encoder and motor connectors.

Connect abrasive and air hoses and install/tighten
clamps.

Install the PC

1.

Unpack the computer and place in the electrical
enclosure.

Connect AC power.

. Connect the monitor, mouse, and keyboard.
. Connect the 60-pin ribbon cable to the PMac card.
. Connect the 26-conductor ribbon cable from the

PC to J4A port of ACC34 board.

Install the pump

The pump was completely assembled and tested at the
factory. After a quality inspection, the hydraulic oil was
drained and all interface connections were capped. The
pump requires no assembly, and is ready to install.

Water, drain, and air requirements for the pump are de-
scribed at the beginning of Chapter 1.

1.

Determine the location for the pump under the ma-
chine. Remove the bolt-on beam from the rear of the
base module. Move the pump into position and rein-
stall the beam.

. Lower the stabilizing feet on the pump casters to raise

the pump off its wheels. Make sure the pump is not
touching any part of the machine frame.

© Flow International Corporation
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Chapter 1. Equipment Description & Installation

M-368

3. Install wiring:
+ Motor SO cord to motor starter
* J4 cable to main electrical panel

» Booster motor cable to contactor (intensifier
pump only)

4. Connect air line to proportional valve
(Note: for HyPlex pumps only).

5. Attach water and drain lines:

+ HyPlex pumps: attach inlet water and hot water
drain. If chiller option is purchased, inlet water
will route through chiller before attaching to
pump

* 50i-S and 100i-D intensifier pumps: connect fil-
tered water in, cooling water in and out,
bleed-down, and ieakage water.

6. Fill unit with oil:
. HyPléx pump: 2.5 qt SAE 30 non-detergent
oil is required.
+ 50i-S and 100i-D intensifier pumps: approx. 27
gal of hydraulic oil is required.

Note: Specific types and brands of recommended
oils are listed in Chapter 1, or on the specification
plate attached to the pump.

Install the console

1. Open back panel of roli-around console.
2. Remove the packing that supports the video display.

3. Run cables for mouse and keyboard through the
smaller hole in the base of the monitor enclosure,
and connect to mating plugs.

4. Run cabling at end of console umbilical through the
rubber boot at the bottom left side of the main elec-
trical panel. '

5. Connect AC cord to the outlet strip.

6. Connect the 25-pin cable to the adapter or separate
keyboard.

7. Connect |1 cable.
8. Connect green ground wire to ground buss.

9. Connect J3 cable (for dual head systems only).

Connect high-pressure plumbing

Install on/off valve on Z-axis.

€2 I N SR G Y

Connect main air supply

. Install stanchion on rear of base module.
. Install coil kit (for 50hp HyPlex).
Install main whip from stanchion to top of Y bridge.

Install Z whip from top of Y bridge to on/off valve.

1. Install air regulator on end of base module.

2. Connect air supply (80-120 psi) from customer

source.

Install abrasive hopper

1. Locate hopper at customer-preferred location.

2. Connect air source to hopper (80 psi max). Connect
J2 to hopper from electrical enclosure.

. Connect abrasive supply hose.
. Install mini-hopper.

N O AW

ting head.

Paser ECL Plus

- Install performance monitor gauge.

. Install abrasive delivery hose from mini-hopper to cut-

. Connect abrasive supply hose to mini hopper.

Refer to manual M-359, PASER ECL Plus Abrasivejet Sys-

tem.

18
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Chapter 1. Equipment Description & Installation

Machine startup and final assembly

1.

Turn the power disconnect ON. Make sure the E-stop
is NOT on. Turn the computer ON. (The display
should be in FlowCUT; press Control On.)

2. Click on Run Machine.,
3. Move the cursor to Home Machine Recommended;

click OK.

. Jog X,Y, and Z by moving the keyboard arrows to ver-

ify axes are moving properly.

. Check for proper Z-axis movement by using the

Z-axis switch on the front of the Y-bridge.

. Install the front covers and the covers over the lifting

ports. Attach bellows to each side of the Z-axis
assembly.

7. Home the A,B, and Z axes, then home X and Y.
8. Jog the X-axis to the center of the range of move-

ment.

CAUTION
Make sure the tank clears the nozzle tip when
moving the tank into position. You made have to
temporarily remove the tank splash guard.

. Move cutting tank so the Y-axis is in the center of the

tank. Verify that the tank is resting flat on the floor.

a. Jog X and Y axes around the outside of the tank
to verify that the tank is centered. Adjust the tank
as necessary.

b. Connect water, air, and drain lines.
c. Fill catcher tank % full of water.

d. Level tank support using adjusting screws located
at each corner of the tank. Check level using a
machinist's level and a flat plate [24 x 24 in. (610
x 610 mm)] located approximately at the center
of the tank.

10. There are two methods for verifying that the X and Y

axes are aligned perpendicular to each other:
Method 1:

a. Putthe 24 in. x 24 in. plate in a convenient
place to observe the dial indicator readings.

b. Attach the dial indicator to the Z-axis so the dial
indicator is perpendicular to the plate surface
and zero indicator.

c. Jog the X and Y axes to move the indicator over
the plate surface. Shim the plate so it is level
with X and Y axis.

d. Place a machinist's square on the plate with the
short side of the square parallel to the X-axis.

d. Jog the axes so the dial indicator pointer touches
the side of the square that is parallel to the X-axis.

e. Jog the X-axis the full length of the square. Adjust
the position of the square until the dial indicator
reads zero run-out.

f. Jog the axes so the dial indicator touches the side
of the square parallel to the Y-axis; zero the indi-
cator. Jog the Y-axis the full length of the square
and note the change of reading. Run- out should
not exceed +0.0005 in. (0.013 mm).

Note: Do NOT move the square.

g. To adjust the reading, move the Y-axis to the
point of maximum run-out. Loosen the 12 bolts
in the X-bearing plate and adjust the Y-axis (using
adjustment blocks) to one-half of run-out.

Re-zero the dial indicator and repeat Steps 9f and
9g until the reading is equal to £0.0005 in.

h. Torque all 12 bolts to 29 ft-Ib (39 N-m). Repeat
Step F to verify Y-axis did not shift when bolts
were torqued.

Method 2:

a. Set up a ballbar in the approximate center of the
machine work envelope.

b. Run a ballbar plot.

c. Obtain the XY square error from the ballbar anal-
ysis of the plot.

d. Slightly loosen the 12 bolts that hold the Y bridge
to the X bearing plate. Using the 4 squaring ad-
justment screws, move the Y axis to correct the
square error.

e. Repeat Steps B, C, and D until X and Y are square
to the machine spec.

f. Torque the 12 bolts to 29 ft-Ib (39.3 N-m).

10. Attach the bellows on the Y-axis and Z-axis.
11. Install side panels and Y-axis covers.

12. Move all bellows to center and attach to the X,Y bear-
ing plate.

13. Attach bellows at each end of the machine.

This concludes the FLOW-only portion of the installation
procedures.

© Flow International Corporation
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Chapter 1. Equipment Description & Installation M-368

Starting the pump after installation
and after major service

After initial installation, and whenever you perform ma- 3. Make sure water lines, air lines, and drain lines are
jor service on the intensifier pump, you must follow this correctly connected and routed.
startup procedure when putting the equipment back 4. Clear all tools, parts, and rags from around the pump.
into service. Thl.S procedure provides checks to make Check areas in and around the pump for foreign ob-
sure the pump is correctly reassembled. jects and debris.
Before starting the equipment:
CAUTION
- Besure you know how to stop it. The inlet water valve must be open before operating
"« Read the manuals, get training from an experienced the pump. Operating the pump with the inlet
operator, and review the safety precautions. water valve closed will cause damage.
» Follow a written checklist that includes an inspection 5. Open the inlet water valve; check all connections for
for needed or ongoing service, damaged or missing leaks.
parts, leaks, and anything that could make equnpment
unsafe to operate. CAUTION

Cutting equipment and nozzles must be installed when
operating the pump. Operating the pump without

« Call out “START-UP” to let anyone in the area know proper line restriction can cause damage.
the equipment will be starting up.

« Make sure doors are closed and covers are in place.

6. Place the main electrical disconnect in the ON
position.

WARNING

NEVER operate the IFB or intensifier with uncertified 7. Release the E-stop button.
parts—this can cause explosive separation of

parts and serious bodily injury. Contact FLOW
or seek professional installation assistance.

8. Activate FlowCUT and open a part program. Select
Run Machine. The screen will display the pump on/off
control. Verify that the low-pressure icon is checked.

» All operators and service personnel must review the CAUTION
safety precautions in manual MS-2274 and in all Do not try to tighten any loose or leaking connections
manuals provided with this equipment before operat- while the pump is operating or while the line is pressurized.

ing the equipment. . . .
. . . 9. Click on the high-pressure icon.
« Cutting equipment and nozzle must be installed and o
working before operating the pump. Operating the 10. Turn the pump on by clicking on the pump ON
pump without proper line restriction will damage button.
high-pressure components. 11. When the pump reaches 60,000 psi (4138 bar),
operate the pump at this pressure for additional 5-10

Starting the pump minutes while checking for leaks. Correct as required.

12. Turn the pump off, exit FlowCUT, and press the E-stop
CAUTION button.
Debris in the water supply line can cause
extensive damage to high-pressure components.
Such damage 15 NOT covered by warranty.

1. Flush debris from all water supply hoses before con-
necting them to the pump.

CAUTION
Never operate the pump without oil—this can cause
extensive damage and 1S NOT covered by warranty.

2. Fill the pump case with a recommended oil
(see the list on Page 13).
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Operation

The intensifier pump is operated from FlowMaster. See
manual M-322, FlowCUT User's Guide for more detailed
information on running the machine. A pump operation
button on the FlowMaster Run Machine screen is used
for starting and stopping the pump. Select HIGH PRESSURE
or LOW PRESSURE for the dual- pressure feature.

Running the pump

When the machine is in position to start a cut, click on
the ON pump button. The intensifier pump will not start
immediately; first the water booster pump turns on to
charge the system. After approximately 5 seconds, the
intensifier pump starts and begins ramping up pressure.
The pump uses an electronic proportional control valve
to automatically ramp up high-pressure water. The digital
high-pressure gauge on the FlowCUT screen indicates
the amount of water pressure in the system.

Sample FlowMaster screen

When the system reaches the desired operating pressure,
you can begin cutting. Click the OFF pump button to
turn off the pump. All system pressure is bled to O psi
within one second of shutting down the pump.

Using dual pressure

Brittle materials, such as glass, stone, or composites,
should be pierced at a lower operating pressure (such as
20,000 psi/1379 bar). To select high or low pressure,
highlight either the HIGH PRESSURE or LOW PRESSURE box
to the right of the PUMP on/off button. The default setting
is HIGH PRESSURE, which is normally set for an operating
pressure of 60,000 psi (4138 bar). Selecting LOW PRES-
SURE will lower the pressure, usually to 12,000-20,000
psi (8281379 bar).

Use the LOW PRESSURE setting together with the
FlowMaster PIERCE ALL HOLES FIRST function to pierce
holes in a given program before cutting.

© Flow International Corporation
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Shipping or storing the intensifier pump

Whenever moving, storing, or shipping a FLOW pump,
following these guidelines will help prevent damage
caused by movement or environmental conditions.
These instructions comply with transportation regula-
tions.

Note: U.S. Department of Transportation regulations re-
quire that hydraulic fluid be transported only in sealed
containers. Before shipping, remove all hydraulic fluid
from the oil reservoir.

Service steps

1. Disconnect power and turn off inlet water.

2. Disconnect main motor lead terminations from the
motor starter in the machine power enclosure. DO
NOT CUT LEADS.

Note: Motor leads are terminated with eye lugs and
bolted to terminations from the motor starter primary
conductors.

3. Remove water filters from housings. Empty and clean
the housings, then reinstall without filters.

4. Disconnect the plumbing from the water leakage line.

5. Disconnect customer plumbing from the FILTERED
WATER IN bulkhead connection.

Install antifreeze

Note: Use Dow Chemical Dowfrost Propylene Glycol
food-grade antifreeze (or equivalent). Antifreeze, con-
tainer, pump, and hoses must be clean to prevent con-
tamination.

6. Use a small pump to force clean antifreeze through
the inlet water circuit. Bypass the solenoid valve, if
applicable. A drill-motor operated transfer pump is
often adequate. Continue to pump antifreeze until it
exits both the high-pressure water and leakage water
connections, then disconnect the hose from the inlet
water connection.

Remove all water from each water circuit in the same
way.

7. Remove the filter housings, empty out the antifreeze,
and install two new filters.

Plug fittings

8. Plug all bulkhead connections. Tie wrap the inlet wa-
ter line, drain line, and air line.

Crating

9. The pump must be shipped on a framed and rein-
forced wooden pallet designed to isolate and support
its weight and load characteristics.

10. Secure the filter bracket so it cannot vibrate.

11. Wrap a plastic band around the horizontal circumfer-
ence of the pump, protecting all corners with card-
board between the strap and the cover corner. Wrap
an additional plastic band around the top and under
the frame, also protecting corners with cardboard.

12. The pump cover package must also be fully enclosed
in a rigid wooden crate for shipment.
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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 precautions
are also posted on the equipment. The operator and ser-
vice personnel shall pay particular attention to these pre-
cautions 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, under-
stood, and adhered to. These are specific categories 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
3.75 x6in.

 Part # 009837-1
1.8x3in.

4 DANGER

N
AN

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 ail 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 move-
ment.

Be alert at all times when working around the equip-
ment.

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

Electrical system.

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

Always assume that power is ON in all electrical sys-
tems. Always check and iock 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 prevent
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.

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 intend
to cut.

Wear a face shield when required by operating
instructions.
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+ 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 cer-
tified for 60,000 psi (4138 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 ser-
vicing the equipment, and use only original manufac-
turer 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

+ Operators must wear visors and gog-
gles to guard against spray and flying
debris. A goggles and visor combina-
tion is a typical requirement for
waterjet cleaning.

Head protection

e + Helmets must be worn at all times by

@ all personnel within the work area.

“——"==" . Helmet material must withstand me-
chanical shock to 10 G in 8 ms with-

out 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.

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 ade-
quate.

Body protection

« Waterproof garments only protect the operator from
spray and flying debris. They DO NOT provide any pro-
tection 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.

© Flow International Corporation
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Emergency medical information

Anyone who receives equipment-related injuries while
operating high-pressure water equipment should be
given immediate hospital attention. [t is vital that medi-
cal personnel have information about this type of injury.
Therefore, all waterjet operating personnel should carry
a waterproof emergency medical tag or card that de-
scribes their work and the nature 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 in-
formation:

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.

FLOW INTERNATIONAL CORPORATION
23500 64th Avenue South

3 Kent, Washington 98032 USA

(253) 850-3500

+

This person has been working with water jetting at pressures to
60,000 psi (413 MPa, 4138 bar) with a jet velocity of 3000 fps
(914 mps). This should be taken into account during diagnosis.
Unusual infections with microaerophilic organisms occurring at
lower temperatures have been reported. These may be
gram-negative pathogens, such as those found in sewage. Bac-
terial swabs and blood cultures may therefore be helpful. A lo-
cal poison control center should be contacted for additional
treatment information.
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Periodic maintenance

Periodic maintenance is service to be performed on the
equipment at regular intervals, designed to help mini-
mize unscheduled production down time and premature
parts failure. FLOW recommends that you keep detailed
service records to help you prepare a maintenance
schedule that is compatible with your application and
production requirements.

« When connecting the volt meter to terminals, use a
range higher than the expected voltage.

+ Replacement wires must conform to the manufac-
turer’s specifications, including proper color coding
and wire numbers.

Mechanical

+ Use only high-pressure fittings, valves, and tubing cer-
tified for 60,000 psi (4138 bar) when making changes
to the high-pressure water system.

General precautions

Observe the following general precautions at all times.
Review the safety information in Chapter 2 before per-
forming any maintenance or service. Do not make any
unauthorized changes to equipment or components.

+ Immediately repair any leaks in fittings or connections.
Torque all fittings to the manufacturer’s specifications.

+ When pressurizing any new, rebuilt, or recently ser-
viced high-pressure component, clear all personnel
from the immediate area until system pressure has
been applied for three minutes and cycled on and off
at least three times. Increase pressure slowly, a maxi-

Electrical

» Maintain all electrical components, protective
guards, and shutdown devices according to approved

practices.

Make sure power cannot be applied to equipment
during maintenance. On diesel units, turn off the
battery disconnect switch before beginning work.

Before servicing, use a volt meter to make sure the
system is not energized. Take extra precautions
when servicing the electrical system in a damp
environment.

Never use jumper wires across fuses, fuse holders, or
breakers.

Do not use metal rulers, flashlights, pencils, or tools
that have exposed conducting material.

De-energize all equipment before connecting or dis-
connecting meters or test leads.

mum of 20,000 psi/min. (1380 bar/min).
« Do not touch high-pressure leaks.

+ Bleed down system pressure before servicing any part

of the system. Never tighten pressurized fittings.

» Follow the manufacturer’s recommendations for ser-
vicing the equipment, and use only original manufac-

turer replacement parts.

+ Use cleaning solvents only in well-ventilated areas.
Avoid prolonged breathing fumes and contact with
skin or eyes.

» Inspect the entire system before operating it. Correct

any fault or malfunction.

© Flow International Corporation
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Tools

« Use only approved test equipment, and check it reg-
ularly for correct operation and calibration.

« Use the correct tools—the incorrect tool can cause
injury to personnel or costly damage to equipment.

« Clear all tools and rags from around the machine af-
ter service and before starting the equipment.

« Use only approved work platforms. Never climb on
or around the equipment using makeshift devices.

Protective clothing

« Do not wear loose clothing while working near rotat-
ing parts of machinery.

+ Pressurized air can drive particles into eyes and skin if
handled improperly. To prevent injury, use appropri-
ate protective equipment and clothing and exercise
extreme caution.

Torque specifications

Refer to the following table when specific torque re-
quirements are not listed in a service procedure.

CAUTION
Never torque mounting bolts and machine screws
beyond the manufacturer’s recommended limits.

The torque values for high-pressure water assemblies
and fittings are listed in U.S. Customary System
foot-pounds (ft-Ib) and Systéme international (SI) New-
ton-meters (N-mj.

e ed s U.S. ft-lb S N-m
Yain. 15-25 20-34
%-in. 35-45 47-60
Ye-in. 60-75 80-100

Inspection & maintenance schedule

FLOW equipment has been designed for long service life.
However, maximizing the life, safety, and efficiency of the
equipment depends on daily inspections and regular
maintenance. Periodic maintenance can take the form of
regularly scheduled preventive maintenance, such as the
items listed below. It also includes replacing worn parts
that have reached the end of their service life.

Every day

Before startup

» Inspect pump, high-pressure tubing, connections, and
valves for leakage. Correct any problems before start-
ing the pump. ’

+ Check the oil level in the pump.

« Check the main electrical disconnect for “Out of Ser-
vice” tags and check all around the equipment for in-
dications of maintenance work in process.

After startup

« Listen for unusual sounds as the pump starts and water
pressure increases. Look for leaks.

End of shift

« Clean machine work area.
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Troubleshooting

The troubleshooting guide will help you identify the
probable cause of a system malfunction and establish

the most effective corrective action.

Troubleshooting tips

The following tips have been helpful in isolating system
malfunctions and in correcting problems quickly.

- Listen to the machine and watch it operate. Learn to
recognize the normal noises, temperature, and oper-
ating conditions. This will increase your ability to no-
tice any unusual machine behavior.

« Keep a record of all service performed on the equip-
ment. This will provide valuable information to help
you stock spare parts and schedule maintenance.

A maintenance and service log is located at the end of
this chapter.

Weep holes

Weep holes provide an outlet for high-pressure water in
case of seal problems, and thus can help you identify
problems with the pump. Leakage is usually caused by a
failed high-pressure seal, but could also be caused by:

+ a loose or leaking end cap

« failed check valve body o-rings

- cracked or scored high-pressure check valve body

Troubleshooting the high-pressure
components

If you have questions about anything on the trouble-
shooting tables, contact FLOW Technical Service.

Using the troubleshooting table

The probable causes of each malfunction are listed in or-
der, starting with the most likely to occur. Each corrective
action is a condensed, step-by-step summary of the ser-
vice required to fix the problem.

When you encounter a system malfunction, refer to the
troubleshooting table and:

1. Define the problem.

2. Locate the symptom that most closely resembles the
problem.

3. ldentify the most likely probable cause.

4. Follow the corrective action procedure.

If the symptoms in the guide do not correspond to your
malfunction, or if the problem is not eliminated by the
recommended corrective action, contact FLOW Technical
Service.

© Flow International Corporation
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Troubleshooting the intensifier pump

Follow this troubleshooting table if you experience any of the following conditions. Required maintenance (minor and
major) procedures and service procedures referenced in the troubleshooting table are located in this chapter.

1. Intensifier

Note: Verify that the intensifier is operating correctly by looking for seal leakage and checking for high temperatures. Refer to man-~

ual M-310, ESL Intensifier.

2, Intensifier overspeeding

Intensifier problem.

Check intensifier for leaks and high temperatures,

Orifice problem.

Check orifice(s) for correct size and condition.

High-pressure water leak.

Check entire installation for evidence of leaks.

Low inlet water pressure.

Clogged inlet water filters or other inlet water line restriction. Check filters and lines; replace
as needed. Check filter differential pressure indicator and inlet water pressure switch; re-
place as needed.

Leaking auto bleed-down valve.

The valve is hot to the touch; rework or replace the valve.

3. Oil and high-pressure water pressure are satisfactory, but water flow though the nozzle is low

Flow restriction in the downstream
high-pressure plumbing or compo-
nents.

1. Inspect the high-pressure inline fifter, if installed.

2. Check for blockage of tubing and components; remove any blockage.
3. Check for correct operation of on/off valve.

Replace components as required.

4. Supply oil pressure is OK; high-pressure water pressure is low at the pump and nozzle

Oil return pressure is too high.

There may be a restriction in the return line from the intensifier to the hydraulic pump.

The filter is clogged and bypassing (this will be worse if bypass is restricted). Remove restric-
tions and replace components as required.

Cold oil at startup. Not a significant problem.

5. Supply oil pressure and high-pressure water pressure are low at the pump

Intensifier problem.

Check intensifier for leaks and high temperatures. Refer to manual M-310.

Orifice problem.

Check orifice(s) for correct size and condition.

High-pressure water leak.

Check entire installation for evidence of leaks.

Leaking auto bleed-down valve.

The valve is hot to the touch; rework or replace the valve.

Pressure control problem.

The pressure control valve has malfunctioned. Replace pressure control valve.

6. No supply oil pressure or high-pressure water pressure

No hydraulic oil in the system.

Turn the intensifier pump off. Examine all suction and delivery lines for leaks; check the oil
level in the reservoir. Remove oil spillage.

Broken motor shaft, pump shaft, or
coupling.

Examine the motor and pump shafts and coupling. Replace as required.

Defective pressure control valve.

Replace pressure control valve.

Defective hydraulic pump.

Replace the hydraulic pump. See Replacing the hydraulic pump.
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7. Hydraulic oil is milky or foamy

Leaking heat exchanger. 1. Test the heat exchangers either removed or in place, for a static air leak at
150 psi (10.3 bar). Replace as necessary. Drain oil from the reservoir, hydraulic
pump case, hoses, and intensifier assembly. Refill reservoir (and pump case for CE
pump only) with clean hydraulic oil.

2. If the heat exchangers are not defective, look for a source of water vapor conden-
sation.

8. Oil is leaking around pump shaft

Defective hydraulic pump seal. Replace the seal; check for leaking after replacement. See Replacing the shaft seal.

9. Hydraulic oil contains metallic particles

Excessive wear of the intensifier low-pressure cylinder. Immediately stop the 50i-S pump if one or more of the listed signs is present.

Signs of excessive wear: hydraulic sys- | 1. Disassemble the intensifier, inspect the components, and rebuild, replacing all

tem is running hot, uneven stroking, worn parts. Inspect hoses.

unusually high hydraulic pump noise | 2. Drain, thoroughly clean, and refill the hydraulic oil system (see Cleaning a con-
during shifting, sudden drop in the in- taminated hyjraulic system).

tensifier's ability to meet demand for | 3. Replace the screen filter in the reservoir.

high-pressure water, and severe pres- | 4 Replace the oil filter.

sure fluctuation in the output water. : . e - .
P 5. Reinstall the intensifier and recommission the equipment.

Excessive wear of the hydraulic pump. Immediately stop the pump if you see one or more of the listed signs.

Signs of a faulty hydraulic oil pump: 1. Drain and thoroughly clean the hydraulic oil system. Replace the hydraulic pump.
higher-than-normal pump noise, in- Refill_the hydraulic oil reservoir and pump case; see Cleaning a contaminated hy-
ability to maintain the rated hydraulic draulic system.

oil pressure, or loss of water pressure. | 2. Return the pump to service.

Using the wrong oil. Replace with approved oil.

10. Excessive pump noise and loss of oil pressure

Insufficient inlet hydraulic oil flow to | 1. Make sure the in-tank strainer is clear of debris.

the pump. 2. Make sure the reservoir is full of oil.
Air in oil. Inspect suction line for leaks.
Water in oil. Inspect ol in reservoir. See ltem 7 of this troubleshooting guide.
Loose motor or hydraulic pump 1. Check alignment of motor and hydraulic pump coupling halves. Make sure there
coupling halves. is no obstruction.
2. Replace the coupling insert (see Replacing the coupling insert).
3. Adjust the position of the coupling halves if required.
4. Torque the set screws on the coupling halves.
Loose hydraulic pump mounting 1. Torque the hydraulic pump mounting screws as specified. Make sure all mounting
screws or misaligned hydraulic pump surfaces are free of debris and are not deformed.
shaft. 2. Replace the coupling insert.

3. Adjust the position of the coupling halves and torque the set screws.

Malfunctioning hydraulic pump. Replace the hydraulic pump (see Replacing the hydraulic pump).

11. Orifice assembly life is too short

Poor water quality. 1. Check the inlet water filter elements. Inlet water must be filtered to 0.5 micron
and have a pH value of 6-8. Replace filter elements if clogged.

2. If applicable, check the deionization and water treatment systems.

Clogged or ruptured delivery Remove and inspect filters; replace if clogged or ruptured.
system component filter.
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12. Attenuator is leaking water from end cap weep hole

There is a loose connection at outlet | Loosen the %-in. tubing gland nut and torque the fitting adapter into the attenuator housing
or inlet fitting to attenuator. to 60-75 ft-Ib (81-102 N-m). Retorque the gland nut to 60-75 ft-Ib and check for leaks. If
leaking continues, replace the fitting insert.

13. Attenuator is leaking water between the main housing and end cap

A leak in this location is not field repairable. Do not attempt to repair. Contact FLOW Technical Service.

14. High-pressure tubing is leaking

Excessive torsional movement or Re-torque the fitting to recommended torque values; repair or replace as
alternating load (relative movement | required.
of fitting components).

High-pressure collar incorrectly Allow 2-3 threads between collar and tip.
installed.

Coning and/or threading of tubing Recone and rethread the leaky fitting if retorquing does not eliminate leakage. Refer to the
is incorrect. coning and threading procedure in manual M-127, Smali High-Pressure Components.

Eroded fitting. Replace fitting.

15. Electric motor will not start

E-stop is engaged. Release the E-stop.

Abrasive proximity switch is open. Refer to manual M-359, Paser ECL Plus.

Main electrical disconnect is open. | Close the main electrical disconnect.

Line fuses are blown are missing. Check for the cause of blown or missing fuses. Replace affected fuses.

Motor relay is open. Check wiring diagram for a control relay. Replace relay if defective.

Defective motor starter coil. Check for defects by testing with power applied to the coil. Replace motor starter coil if
defective.

Start circuit is wired incorrectly. Check wiring against wiring diagram and correct all errors.

16. Electric motor will not stop

Defective motor starter. Check relays and replace if defective.

Stop circuit is wired incorrectly. Check wiring against wiring diagram and correct all errors.

17. Electric motor is excessively noisy.

No bearing lubrication. Lubricate electric motor bearings.

Loose mounting bolts. Adjust and tighten mounting bolts.

18. Electric motor runs briefly, then stops

Loss of one phase of electric power. | Make sure all lines are energized. Correct power loss problems as necessary.

Magnetic overload adjustment is set | Readjust the overload to a higher setting, but do not exceed 130% of the motor's full load
too Jow. current.
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Using the FlowMaster warning display
and diagnostic tool

Each IFB with FlowCUT Version 3.1 or newer has a Shutdown conditions
Warning display feature and Diagnostic Tool feature,
used for troubleshooting the pump. The flashing Warn-
ing Display is actually the background of the machine
position display and it flashes from black to yellow when « Low hydraulic oil level

a warning condition occurs. A warning condition will not « Intensifier motor overload
shut the machine down or turn off the pump.

+ Low inlet water pressure
» High hydraulic oil temperature

- Emergency stop

Warning conditions
There are four warning conditions for the pump:

« Low inlet water pressure

» High hydraulic oil temperature

« High check valve temperature

« High bleed-down valve temperature

To find the specific warning condition go to the Ad-
vanced menu in FlowCUT and then the Diagnostic Tool
menu. This brings up the Diagnostic Tool screen with
several options. Click on Warning List and a list of the
possible problems will appear. Look in the Fault column
for the X indication, which should specify the warning
condition.

ADVANCED MENU

S Interisber Molor Overioad
Hydraube 0 0 vertemp Shutdorm
Tnet Waler Prarrus Shuidomn
Hydauic DiLevel S hukdonn
€-Skp
Lowe el Walcs Pias nise Womng
Eleeddown Vaive Dverterno Wameg
BT ot et Latt Civack Volva Dvetemp Warring
KT Itsowbr o) Chack Ve Qvedemo Warmog

Oy
Trickress -~
Ready

WARNING DISPLAY DIAGNOSTIC /
MENU
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Warning and shutdown conditions

1. Low inlet water pressure (warning and shutdown)

Dirty filters Replace 0.5 and/or 1 micron inlet water filters.

Inlet water turned off or incoming | Inspect supply valves and hoses.
water supply interrupted.

2. High hydraulic oil temperature (warning and shutdown)

Incorrectly adjusted cooling circuit | Adjust cooling water flow control valve on pump bulkhead.

Faulty heat exchanger Inspect and replace heat exchanger.

3. High check valve temperature (warning)

Worn check valve Service check valve (See Servicing the check valve in manual M-310, ESL In-
tensifier).

4. High bleed-down valve temperature (warning)

Worn bleed-down valve Service bleed-down valve (See Servicing the bleed-down valve).

5. Low hydraulic oil level (shutdown)

Low oil level in reservoir Check for leaks; add hydraulic oil.

6. Intensifier motor overload (shutdown)

Incoming voltage is low on one or | Check plant power supply.
more 3-phase legs.

Motor starter failure. Check operation of contactor; replace if necessary.
Hydraulic pump is seized or Inspect hydraulic pump.

bound.

Faulty motor Replace if necessary.
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Service procedures

The service procedures contain step-by-step instructions,
and most include illustrations to help explain how to
service the equipment. Service instructions cover how to
replace parts during scheduled or unscheduled mainte-
nance, and also include preventive maintenance proce-
dures to help ensure trouble-free operation. Refer to the
illustrations in the chapter, plus the engineering drawings
in Chapter 5, to identify parts.

« Intensifier components—refer to manual M-310,
ESL Intensifier.

» High-pressure parts not covered in this manual—
refer to M-127, Small High- Pressure Components.

Service tips

Review the safety precautions in Chapter 2 and the gen-
eral maintenance tips at the beginning of this chapter
before starting any maintenance or service work. If you
have questions about any service, contact FLOW Techni-
cal Service.

« Inspect the equipment every day before operating it. If
you see any problem, refer to the troubleshooting
guide and related service procedure(s).

+ Read and understand each service procedure before
starting any work. Pay particular attention to the pre-
cautions in the service procedures.

+ Maintain records of service performed on the
equipment. This will provide valuable information to
help you restock spare parts.

- If applicable, turn off the electrical power and relieve
system pressure before starting any service. If you
must perform a service procedure while power to the
equipment is on, or while the system is pressurized,
take extra precautions to avoid injury.

+ Handle critical parts with care and avoid scratching
or denting the high-pressure water system compo-
nents. Routinely check for loose bolts or wire
connections.

« Protect all machined and lapped mating surfaces
against nicks, scratches, and burrs. Carefully work out
any damage to seal wiping surfaces, or seal damage
and leaks will be a recurring problem.

+ Do not use a substitute for the fluids, sealants, and lu-
bricants recommended by FLOW. Clean off grease fit-
tings before connecting grease gun to avoid injecting
dirt-filled grease into the bearings.

+ New bearings are frequently packed with only a light
shipping grease. Be sure they are properly lubricated
before operation.

+ Make every effort to find a clean service area. Do not
tear down parts in the same area where you are clean-
ing parts. Airborne dirt and abrasive will seriously
shorten component life.

+ Only clean parts with fresh, clean solvent that does
not leave a residue (such as Citra-safe or isopropyl
alcohol). FLOW recommends that you set up a dedi-
cated solvent tank for these critical parts. Contamina-
tion from other industrial parts will seriously shorten
component life.

+ Carefully clean and blow-out all parts being reassem-
bled. Do not use paper towels. Do not create airborne
dust.

» Check around the equipment for parts, tools and rags;
remove them before starting the equipment.

Service notes

The following recommendations were provided by FLOW
customers and technicians. Following this advice can lead
to lower repair costs, shorter repair times, and increased
service life.

+ Monitor water seepage from end cap weep holes. If
seepage is cold (same temperature as inlet water), it is
usually not necessary to change seals, but you should
schedule maintenance as soon as possible. If seepage
is hot, shut down the system and repair the pump.
Cracked parts and leakage from the check valve MusT
be repaired immediately.

- All threaded high-pressure connections require an
even coating of Blue Lubricant (A-2185). Substitute no
other product.

« All parts that contain high-pressure water (cylinder,
check valve housing, tubing) are susceptible to stress
fatigue accelerated by stress risers. Stress risers result
when scratches, nicks, or other surface disruptions are
present. Rework all such damage or replace the
component.

« Life expectancy of high-pressure water seals and other
high-pressure parts is related to the stress on the parts,
and is a function of stroke rate, water pressure, and in-
let water temperature. Exceeding pump ratings can
lead to increased costs and downtime.

© Flow International Corporation
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Servicing the hydraulic system
Hydraulic oil pump

A hydraulic pump generates hydraulic flow to operate
the intensifier. The pump is connected directly to an
electric motor by a flexible coupling and a soft coupling
insert. The pump does not need routine maintenance.

Problems associated with the pump are leaks, noise, me-
tallic debris in the hydraulic oil, and erratic or low oil
pressure. These problems are addressed in the following
procedures:

+ Adjusting the hydraulic pump compensator
» Repairing the compensator '

- Replacing the hydraulic pump shaft seal

» Replacing the coupling insert

- Replacing the hydraulic pump

» Cleaning a contaminated hydraulic system

« Checking the hydraulic oil

« Changing the hydraulic oil

+ Replacing the hydraulic oil filter

CAUTION
The hydraulic pump is specially modified and tested
for this application. Do not use a substitute pump.

If the hydraulic pump reacts very slowly or overreacts to
changes in demand, the compensator may need adjust-
ment. See Adjusting the hydraulic pump compensator.

If the pump is running normally and you hear no un-
usual sounds, but the hydraulic oil pressure will not
reach the rated value, there could be a problem with
the hydraulic pump compensator. See Repairing the
compensator.

36

© Flow International Corporation



M-368

Chapter 3. Intensifier Pump Maintenance & Service

Adjusting the hydraulic pump compensator

The compensation override control on the hydraulic
pump is a pressure relief valve that limits the system oil
pressure to a pre-set maximum. It is a safety feature that
prevents the operator from exceeding the maximum
normal operating pressure. If the front panel pressure
control valve and the compensation override control
valve fail, the main relief valve will operate and limit the
system pressure to a safe value. See Main system relief
valve in this chapter.

Test equipment required

- Calibrated 0-5000 psi (0—345 bar) hydraulic pressure
test gauge with fitting for -4 SAE o-ring style straight
thread port (45-20 TP! thread).

» Straight thread run tee fitting with one -4 SAE o-ring

Adjusting the compensation override setting

The compensation override control valve(s) is set at the
factory and should not need adjustment. However, if a
new pump is installed, the valve(s) may need to be ad-
justed as described in the following two procedures.

Adjusting the compensation override
on dual pumps
1. Open the front and right-hand access doors on the
pump.
2. Locate the hydraulic pump and the two compensation
override control valves.

3. Remove the hex cap from the left pump valve, loosen
the lock nut and turn the set screw until you feel no

style straight thread (744-20 TP thread) end and two resistance.
-4 SAE (JIC) 37° Flare Tube (744-20 TPI thread) ends
(Parker 4R50X or Parker 053T-4-4 or equivalent).
COMPENSATION
OVERRIDE SYSTEM
CONTROL VALVE PRESSURE
X UNE
CAP
LOCK
NUT
DO NOT
ADJUST Q o
HYDRAULIC
PUMP
-
 E—
SUCTION

LINE

<
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4. Tighten the set screw until you feel resistance, then Adjusting the compensation override

turn in a half turn more.

+ Repeat Steps 3 and 4 on the right pump valve.

on single and redundant pumps

1.

Open the front and right access doors on the pump.

5. Close the high-pressure water system hand valve to 2. Locate the hydraulic pump and the compensation
deadhead the pump, OR remove the system override control valve.
high-pressure tubing and instalt a high-pressure plug 3. Remove the hex cap from the valve, loosen the lock
in the pump bulkhead high-pressure fitting. nut and turn the set screw until no resistance is felt.

6. Rem/ove’ the port plug from the front intensifier mani- 4 Ty the set screw until resistance is felt, then screw in
fold PS p;])rt anrii install the hydraulic pressure test a further half turn.

auge in the port.
&g P , . 5. Close the high-pressure water system hand valve to
Note: Eagh pump must be adjusted separately. T_he deadhead the pump, OR remove the system high-
e wi he s gadge m the manifold P port,  Presire bing and instala high-pressure plug n the

g ump bulkhead high-pressure fitting.

Verify that the left pump supplies oil to the front in- p. P he h 8 fp he | g‘ . e 1 1 iner
tensifier—if not, reverse the following instructions for 6. Disconnect the hose from the intensifier manifold PS
left pump and right pump. port elbow and remove the elbow. Install the test tee

2 start th dturn the f | fitting in the port and reconnect the hose to the tee.

: coantrolehgrl:crin\?a?vne tourr:axifnl:;n:f;rs]lfr;:fejﬁ;rcelock- Connect the test gauge to the remaining leg of the tee. .
wise) 7. Start the pump.

8. Slowly turn the left pump control valve set screw un- 8. Slowly turn the compensation' override copFrol val\{e
til the test gauge in the intensifier manifold reaches set screw until the test gauge n the |nten51f|er mani-
the correct maximum hydraulic system pressure of fold reaches the correct maximum hydraulic system
3000 psi (207 bar). ~ pressure of 3000 psi (207 bar).

9. Tighten the lock nut; replace and tighten the cap. 9. Tighten the lock nut; replace and tighten the cap.
Make sure the lock nut and cap o-rings are correctly Make sure the lock nut and cap o-rings are correctly
located and undamaged. located and undamaged.

10. Stop the pump. 10. Stop the pump.

11. Remove the test gauge from the front intensifier mani- 11. Remove the test gauge and tee .and rgipstall th,e origi-
fold and reinstall the original port plug. nal elbow and hose in the rear intensifier manifold

'PS’ port.

12. Disconnect the hose from the rear intensifier mani- P . ) .

" fold *PS’ port elbow and remove the elbow. Install 12. Return the hl.gh-pressgre system to operating condi-
the test tee fitting in the port and reconnect the hose tion ,by opening the high-pressure hand valve or re-
to the tee. Connect the test gauge to the remaining moving the high-pressure plug at the bulkhead and
leg of the tee. reinstalling the high-pressure tubing.

13. Start the pump. 13. Close the access doors. The pump is ready for

operation.

14. Repeat steps 8-10 on the right control valve set P
Screw.

15. Remove the test gauge and tee and reinstall the origi-
nal elbow and hose in the rear intensifier manifold
'PS’ port.

16. Return the high-pressure system to operating condi-
tion by opening the high-pressure hand valve or re-
moving the high-pressure plug at the bulkhead and
reinstalling the high-pressure tubing.

17. Close the access doors. The pump is ready for
operation.
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Replacing the hydraulic pump shaft seal

Service steps

WARNING
Place the main electrical disconnect in the OFF
position and bleed down all high-pressure lines.
Place an Out of Service tag on the main electrical
disconnect and fock it out. Failure to do so can result in

equipment damage or injury to personnel.

1. Shut down the system.

2. Remove the hydraulic pump from the frame. See Re-
placing the hydraulic pump, and follow Steps 1-17.

3. Support the pump in a vertical position with the shaft
end up.

4. Clean the shaft, the seal area, and the case around
the seal area.

5. Remove the snap ring that holds the seal in place.
Measure and note the depth of the seal within the
housing.

6. Use a sharp, flat cold chisel to punch through the
steel backing face of the shaft seal and remove it. Do
not scratch or damage the shaft surface—this will
cause future oil leaks.

7. Clean the seal housing area and the exposed length
of the shaft.

HOUSING

8. Inspect the shaft sealing area for wear. A deep groove
will necessitate pump replacement or repair to pre-
vent further leaks.

9. Lubricate the inner sealing lip on a new seal with
clean hydraulic oil. Place it over the shaft and push
down to the seal housing area.

10. Use a pipe of the correct diameter length with a
burr-free square end to push the seal into the housing
(you measured the correct depth in Step 5).

CAUTION
The seal must clear the snap ring groove so the snap
ring can be reinstalled, but should not be any deeper.
If the seal is pushed too far into the housing it will
rub against the shaft bearing and become damaged.

11. Reinstall the snap ring.

12. Reinstall the hydraulic pump. See Replacing the
hydraulic pump, and follow the procedure from
Step 18.

Note: When running the pump as described at the
end of this procedure, pay particular attention to the
shaft seal area when checking for leaks.

If all work is satisfactory, shut down the pump. Remove
tools, parts, and rags from the equipment. Remove the
Out of Service tag from the main electrical disconnect.
The pump can be returned to operation.

SHAFT BEARING
SHAFT SEAL
SNAP RING

SHAFT

g
7 HOUSING

CROSS SECTION ~
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Replacing the coupling insert

Replace the coupling if it: 6. Remove the old coupling insert and inspect for dam-
age. Remove both coupling halves and inspect the

+ begins to deteriorate )
& drive dogs for cracks.

» becomes too loose or noisy
7. Clean both coupling halves and reinstall on the shafts,

Service steps using an anti-seize compound on the coupling bores,
shafts, and keys.

WARNING .

Place the main electrical disconnect in the OFF Push t.he coupling hz.ilves well back on the Sh‘e?fts.so
position and bleed down ail high-pressure lines. there is no end loadmg of the pump shaft while in-
Place an Out of Service tag on the main electrical stalling the pump on the adapter.

disconnect and lock it out. Failure to do so can result in 8. Install the new insert into one of the coupling halves.

equipment damage or injury to personnel. :
: 9. Slide the pump and adapter up to the electric

motor and install the four Allen screws. Torque to
125 ft-Ib (169 N-m) using a figure-8 pattern.

1. Shut down the system.

2. Remove the hydraulic pump from t.he frame.. 10. Push the coupling halves together and position the
3. Loosep the set screw in the pump side coupling half coupling so it clears the motor and the pump.
and slide the half towards the pump. 11. Torque the coupling half set screws to 35 ft-Ib

4. Support the hydraulic pump so it can be pulled away (47 N-m).
from the motor at least 3 in. (76 mm). Move the
pump carefully—it can weigh more than 150 Ib

(68 kg). Use blocking or jacks to support the pump, 13. Remove tools, parts, and rags from the pump. Replace
or use a forklift. the pump in the frame. Start the pump and operate

for 5 minutes.

12. Replace adapter cover.

5. Remove the four allen screws that mount the adapter
to the electric motor. Slide the pump and adapter as-  Remove the Out of Service tag from the main electrical

sembly away from the electric motor. disconnect. The pump is ready for operation.

COUPLING
HALVES

(HYDRAULIC
PUMP
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Replacing the hydraulic pump

Replace the hydraulic pump if: Service steps
« system oil pressure is abnormally low
- pump operation is unstable . WARNING
) ) . Place the main electrical disconnect in the OFF
» pump is excessively noisy position and bleed down all high-pressure lines.

Place an Out of Service tag on the main electrical
disconnect and lock it out. Failure to do so can result in
equipment damage or injury to personnel.

Expect oil spillage with this service. When factory floor
drains must be oil-free, install a barrier to block oil. Limit
oil spillage by using drip pans, plugging each line and
port, and allowing a generous drip time.

CAUTION . Shut down the system.

If replacing the hydraulic pump because a catastrophic
hydraulic pump failure contaminated the hydraulic oil
system, see Cleaning a contaminated oil system.

. Remove the pump from the frame.
. Place drip pans under the hydraulic pump.

W -

. Drain the reservoir.

ELECTRIC
MOTOR

ALLEN SCREW

SYSTEM

PUMP CASE
FLUSHING LINE

HYDRAULIC
PUMP

KIDNEY LOOP
PUMP LINE

LOOP PUMP

FLUSHING
LINE
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5.

6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Loosen the suction line at the lowest point to drain
oil from the line and pump.

Remove the compensator line. Plug the line and se-
cure it out of the way.

. Remove the system pressure line. Plug and secure the

line.

. Remove the pump control drain or case drain line.

Plug and secure the line.

. Support the pump so it can be pulled away from the

motor. Be careful when handling the pump—it can
weigh more than 150 Ib (68 kg). Use blocks or jacks
to support the pump, or use a forklift.

Remove the four Allen screws that mount the adapter
to the electric motor.

Carefully move the pump and adapter away from the
frame and set it on end, pump side down.

Loosen the set screw and remove the coupling half. If
you can't easily remove the coupling, use a gear
puller. Retain the shaft key.

Remove the two flange screws that hold the adapter
to the pump. Remove the adapter. Clean up any oil
or grease that may have leaked into the adapter.

Attach the adapter to the new pump with the flange
screws. Torque the flange screws to 125 ft-Ib
(169 N-m) using a crow's foot wrench.

Use an anti-seize compound on the coupling bores,
shafts, and key, then reinstall both cleaned and in-
spected coupling halves on their shaft.

Note: If installing a new pump, transfer all fittings, in-
cluding the bypass manifold, to the new pump.

Install the coupling insert into one of the coupling
halves.

Move the pump up to the motor. Make sure the
coupling insert is in place.

Attach the adapter to the electric motor with the four
allen screws. Torque to 125 ft-Ib (169 N-m) using a
figure-8 pattern.

Push the coupling halves together and position the
coupling assembly on the shafts so that it clears the
motor and the pump.

Torque the coupling half set screws to 35 ft-Ib
(47 N-m),

21.

22.
23.

25.

26.

27.
28.

Connect the compensator, case drain, system pressure,
bypass drain, and suction lines. Make sure the lines are
not twisted and all fittings are correctly oriented to min-
imize stress on the lines. Lubricate the o-rings with
Parker Super O Ring Lube or clean hydraulic oil.

Clear away all tools, parts, and rags.

Fill the hydraulic oil reservoir until oil is visible in the
sight gauge. See Chapter 1 for a list of recommended
oils.

CAUTION
You must add oil to the reservoir AND the
hydraulic pump case before operating the
pump or you will SEVERELY damage the system.

To purge air from the pump, jog the pump by succes-
sively clicking the START/STOP button, waiting for the
5 second booster pump delay in between clicks, and
waiting a few moments after each jog. The pump
should pick up pressure after 4-5 jogs. If it does not,
make sure the reservoir contains oil.

Run the pump at Low Pressure for 3—5 minutes while
checking for leaks. Increase the pressure to High Pres-
sure; continue checking for leaks.

Operate the pump an additional 7-10 minutes.

Check the oil level in the sight gauge and add oil as
needed.

If all work is satisfactory, shut down the pump. Remove
tools, parts, and rags from the equipment. Remove the
Out of Service tag from the main electrical disconnect.
The pump can be returned to operation.
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Cleaning a contaminated
hydraulic system

When the hydraulic pump is being replaced because of

a catastrophic failure (indicated by the presence of metal

flakes throughout the hydraulic oil system), you must
completely clean the hydraulic system. If you do not,
the new pump, intensifier, shift valve, pilot valve, pres-
sure control valve, and other components can fail.

Service steps

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

1. Shut down the system.

2. Follow the procedures below for each pump compo-
nent, then continue with Step 3.

Reservoir
« Drain the contaminated oil from the reservoir.

+ Remove the cover from the reservoir and completely
clean the interior.

+ Remove and thoroughly clean the suction line strain-
ers.

Hoses
+ Remove ALL hydraulic oil hoses: case drain, suction,
bypass drain, system pressure, compensator, pressure
control valve manifold, and bleed-down valve sys-
tem. Pour fresh oil through all loose lines (hoses) to
clean and flush out the old oil.

Hydraulic pump
« Flush the hydraulic oil pump by pouring fresh oil in
the top of the pump and hand rotating the coupling
to move the fresh oil through the pump.

Heat exchangers

+ Remove the heat exchangers and test them for leaks
(see Servicing the heat exchangers). If the heat
exchangers do not leak, flush them with fresh oil. If
the heat exchangers are faulty, replace them.

Note: Before installing a new heat exchanger, test
it for leaks as described in Servicing the heat
exchangers.

Oil filters
« Remove the oil filter and discard. Thoroughly clean the
housing and install a new filter.

Intensifier

» Remove the intensifier from the frame.

+ Remove the shift valve, pilot valve, and manifold.
Completely clean and flush with fresh oil.

+ Remove the pressure control valve, relief valve, and
lines. Flush with fresh oil.

» Completely disassemble the intensifier. Inspect for seal
failure and replace parts as needed. Completely clean
the intensifier. Refer to your intensifier manual for
instructions.

Service continues .
3. Reassemble the hydraulic system.

4. Fill the hydraulic oil reservoir until oil is visible in the
sight gauge. See Chapter 1 for a list of recommended
oils.

CAUTION
You must add oil to the reservoir AND the
hydraulic pump case before operating the
pump or you will SEVERELY damage the system.

5. To purge air from the pump, jog the pump by succes-
sively clicking the START/STOP button. Wait for the
5 second booster pump delay to elapse in between
clicks. Wait a few moments after each jog. The pump
should pick up pressure after 4 or 5 jogs. If it does not,
make sure there is oil in the reservoir.

6. Operate the pump at low pressure 3—5 minutes while
checking for leaks. Increase the pressure to high pres-
sure; continue checking for leaks.

Note: After servicing the hydraulic system, the oil
level may be low. Check the reservoir oil level and
add oil as needed.

7. After operating the pump for 7 to 10 minutes and all
work is satisfactory, shut down the pump.

Remove tools, parts, and rags from the equipment. Re-
move the Out of Service tag from the main electrical dis-
connect. The pump can be returned to operation.

After operating the pump with fresh oil for 10-20 hours,
drain the reservoir and refill with fresh hydraulic oil. Re-
place the oil filter.

© Flow International Corporation
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Checking the hydraulic oil

Check the hydraulic oil:

» after a specific number of operating hours
- at the end of a specific time period

- if the oil becomes contaminated

- when you replace the hydraulic pump.

Refer to MS-2258 for recommended service intervals.

Service steps

1. Open the drain valve on the bottom of the tank.
Drain the oil into a clear beaker until you see pure
oil, then close the drain valve. Place the beaker
on a level surface and let the oil settle for at least
10 minutes.

2. Check the beaker. If the beaker only contains oil, you
do not have a condensation problem. If you see hy-
draulic oil floating on a layer of water, the reservoir
contains condensation from air drawn into it as the
oil cools.

+ If there is more than 200 ml of water in the
beaker, drain the water from the reservoir at
least every 2 to 3 weeks to keep the monthly
condensation level less than 200 ml. See
Changing the hydraulic oil.

- If the oil looks milky, there could be an exces-
sive amount of water in the oil. Make sure the
oil filler cap is in place. Check the heat
exchanger for leaks. Fix any problems and
change the oil before operating the pump.

« If the oil has a burned color or smell, or if there
is debris in the oil sample, additional service
work is required. See Servicing the hydraulic
pump for more information.
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Changing the hydraulic oil

This is the accepted procedure for changing hydraulic 3. Flush out the reservoir by pouring 1-2 gal (3.8-7.6 L)
oil. Your oil supplier can tell you how to properly dis- of fresh oil through the oil filter into the reservoir.
pose of used hydraulic oil. Watch the oil as it drains from the reservoir and keep

flushing until the oil drains clean.

+ If the oil was contaminated with metal particles

Service steps thn
because of a pump or hydraulic piston failure, see

Cleaning a contaminated oil system.
WARNING
Place the main electrical disconnect in the OFF CAUTION
position and bleed down all high-pressure lines. You must thoroughly clean the reservoir after metal
Place an Out of Service tag on the main electrical flakes have been pumped through it or the pump,
disc?nnect'and lock it out. Fal.lu.re to do so can result intensifier, shift valve, pilot valve, shift cables,
’ in equipment damage or injury to personnel. pressure control valves, and other components can

fail. Your warranty does not cover this damage.

1. Shut down the system.

2. Use a hose to drain the oil from the reservoir drain 4. Change the hydraulic il filter. See Replacing the
valve into a container large enough to hold 30 gal hydraulic oil filter.
(114 L). '

RESERVOIR

BREATHER/
FILL PORT RESERVOIR  IN-TANK

OIL FILTER
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5. Close the drain valve and refill the reservoir with fresh
hydraulic oil until the level is visible on the sight gauge.
The reservoir can hold up to 27 gal (102 L). Use an oil
that does not contain anti-wear additives; recom-
mended oils are listed in Chapter 1.

6. Restart the system by jogging the pump 5~6 times.
- Do not operate the pump under full pressure until air
is purged from the system.

Jog the pump by successively clicking the START/STOP
button. Wait for the 5 second booster pump delay in
between clicks, and wait a few moments after each
jog.

Jog the pump until all air has been purged from the
system. The pump should pick up pressure after 4-5
jogs. If it does not, make sure the reservoir shutoff is
open and there is oil in the reservoir.

CAUTION
Operating the pump under full
pressure before all air is purged from
the system can damage the pump.

7. Start the pump, operate it for 3-5 minutes at High
Pressure, and check for leaks. Check the reservoir oil
level; add oil as needed.

When all work is satisfactory, remove tools, parts, and
rags from the pump and close the doors. Remove the
Out of Service tag from the main electrical disconnect.
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Replacing the hydraulic oil filter

Replace the hydraulic oil filter: 4. Remove the filter element and place in a drip pan. In-
spect the element for visible dirt or particles—this can
give early warning of component failure.

« if the restriction indicator has actuated

» after a specific number of operating hours .
P P & 5. Clean out the filter housing and insert a new

"+ after a specific length of time element.
» when you change the hydraulic oil 6. Lubricate the cover o-ring with Parker Super O Ring
Lube or fresh hydraulic oil.
Service steps _ 7. Reinstall the cover on the housing. Torque the screws
to 15-20 ft-lb (20~-27 N-m),
WARNING ) 8. Operate the pump for 3-5 minutes at the maximum
Place the main electrical disconnect in the OFF rated pressure. Check for leaks.

position and bleed down all high-pressure lines,

Place an Out of Service tag on the main electrical . )
disconnect and lock it out. Failure to do so can result in When all work is satisfactory, remove tools, parts, and

equipment damage or injury to personnel. rags from the pump and close the cover. Remove the
Out of Service tag from the main electrical disconnect.

1. Shut down the system.
2. Locate the oil filter housing on top of the reservoir.

3. Remove the cover; you might need to carefully work RESTRICTION
the cover loose using a slotted screwdriver. INDICATOR

Note: Do not pry up and down on the cover. Do not
let the screwdriver touch anything but the outer
edges—it can damage both housing and cover.
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Servicing the heat exchangers

This service procedure is a test to see if the heat ex- 3. Disconnect the water hoses from the heat exchanger.
changers are leaking water into the oil system. 4. Disconnect and plug the hydraulic oil lines. Hold the
Dual oil-to-water heat exchangers control heat build-up heat exchanger level, and use a drip pan and rags to
in the hydraulic oil. The heat exchangers require no rou- catch dripping oil.

tine maintenance. 5. Remove the bolts that hold the heat exchanger to the
If the hydraulic oil looks milky but doesn't contain air support; move the heat exchanger to a workbench.
bubbles, the oil is contaminated with water. This can be 6. Plug one of the water ports and insert an air line fitting
caused by contaminated oil in the reservoir, excessive into the other.

condensation in the reservoir, a missing reservoir filler

cap, or a leaky heat exchanger. 7. Top off the oil level in the heat exchanger.

8. Connect an air line to the fitting. The air line must be
regulated to a maximum of 150 psig (10.3 bar) air
pressure, and have an on/off valve within easy reach.

Note: A continual rise in oil level is a sign of catastro-
phic heat exchanger failure.

9. Watch the oil ports for air bubbles while slowly open-
ing the air valve and pressurizing the heat exchanger.
If the heat exchanger is leaking, you'll see bubbles
WARNING ‘ within a few seconds.

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

Service steps

» If the heat exchanger is defective, repair or re-

Place an Out of Service tag on the main electrical place it.
disconnect and lock it out. Failure to do so can result in + If the heat exchanger is OK, remove the fittings
equipment damage or injury to personnel. and reinstall the heat exchanger‘

* Repeat Steps 3-9 for the second heat exchanger.

1. Shut down the system. + If both heat exchangers are OK, water in the oil

2. Drain the contaminated oil from the reservoir. If you was probably caused by putting contaminated
see a large amount of water in the oil, the hydraulic oil into the reservoir, excessive condensation in
oil system must be completely drained to remove all the reservoir, or a missing reservoir filler cap.
water, including intensifier, hydraulic pump, filter, See Checking the hydraulic oil.
and hoses.

See Checking the hydraulic oil and Cleaning a con- 10. Fill the hydraulic oil reservoir until oil is visible in the
taminated hydraulic system. sight gauge (see list of oils in Chapter 1).

CAUTION
You must add oil to the reservoir AND
hydraulic pump case before operating the
pump or you will SEVERELY damage the system.
FROM

INTENSIFIER
MANIFOLD

WATER

TO IN-TANK
OIL FILTER

HEAT
EXCHANGER
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Servicing the bleed-down valve

This service procedure is for bleed-down valve
C-5841-1. You will need these kits:

004694-1 Bleed-down valve repair kit
B-5716-1 High-pressure valve assembly tool kit
Troubleshooting

Problem Cause

High-pressure valve

Unable to build water pressure*
failure

High stroke rate
Hard shifting
Water leaking from weep holes

Oil leaking from weep holes Actuator failure

Solenoid valve
failure

Unable to build water pressure*

* Lack of water pressure is more likely caused by high-pressure valve
failure than by solenoid valve failure.

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

ACTUATOR
PISTON

oiL

PORT-._ /

ACTUATOR
HYDRAULIC
CYLINDER .

OlL SEAL—

STEM/ b
BUSHING™

s
SEAL HOOP/ /

O-RING~”

HIGH-PRESSURE
SEAL
HIGH-PRESSURE

Service steps

1.
2.

Shut down the system.

Remove the hydraulic hose from the oil port of the
bleed-down valve.

. Remove the gland nut that connects the water drain

tubing to the bleed-down valve.

. Remove the gland nut from the collar at the high-

pressure water inlet port.

5. Place the valve on a clean workbench.

6. Separate the actuator body from the bleed-down

valve, Refer to manual M-127, Small High-Pressure
Components (on/off valve C-2740-X).

. Remove the high-pressure collar from the high-

pressure valve assembly.

. Remove the adapter from the high-pressure body.

9. Remove and discard the high-pressure seat from the

10.

11,

VALVE BODY

high-pressure body.

Remove and discard the high pressure seal assembly
(stem, seal, seal hoop, o-ring, and bushing) by insert-
ing the extraction end of the tool through the oil seal
and pushing on the high-pressure stem.

Note: Do NOT remove the oil seal from the high-
pressure valve body unless it is damaged or worn. If
removed, note the orientation of the seal.

Use a %-in. dowel (or similar) to push the piston insert
and piston out of the actuator body through the oil
port.

HIGH-PRESSURE
WATER INLET

WATER OUTLET
TO DRAIN
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12. Remove and discard the o-ring and backup ring from
the piston.

CHAMFER

13. Clean the remaining parts with an ultrasonic cleaner.
Check the parts for nicks and burrs. Replace as nec- 25
essary.

%7

14. Lubricate a new o-ring, backup ring, and the inner
surface of the actuator body with Parker Super O
Ring Lube (200006) or equivalent. \ busting

INSTALLATION
TOOL

15. Install the new o-ring and backup ring on the piston.
Install the piston insert and the piston assembly into 22

. . Install the high-pressure stem tip into the seal assem-
the actuator body until seated. gp P

bly, then use a plastic or wood dowel to push the stem

Note: Avoid damaging the o-ring on the threads and through the seal assembly until its tip just passes
inside corners of the actuator body. through the oil seal at the actuator end of the high-
pressure valve body.
BACKUP 23. Install the high-pressure seat into the high-pressure
RING O-RING . R -
body, applying Blue Lubricant to mating surfaces.
ACTUATOR 24. Install the adapter, applying Blue Lubricant to the

threads. Torque to 35 ft-Ib (48 N-m).
25. Install the high-pressure collar.

25. Connect the high-pressure valve assembly to the actu-
16. If necessary, insert a new oil seal into the actuator ator body.

end of the high-pressure valve body, cup side out. 26. Reinstall the bleed-down valve by attaching the gland

17. Lubricate the stem, seal, hoop, o-ring, and bushing nut to the high-pressure collar at the high- pressure
with White Food Grade O-ring Lube. port of the valve. Torque the gland to 35 ft-Ib

18. Install the o-ring and seal hoop onto the high- (47 N-m).
pressure seal, as shown. 27. Install the gland nut connecting the water drain

tubing to the bleed-down valve.

28. Reattach the hydraulic hose to the oil port of the
bleed-down valve.

HOOP O-RING

Return the intensifier pump to operation. Correct any
water or oil leaks.

INSTALLATION
TOOL

\
*HIGH-PRESSURE
SEAL

19. Install the new bushing onto the installation tool as
shown (chamfered side out). Then insert the bushing
into the high-pressure body using the installation
tool.

20. Place the high-pressure seal assembly onto the instal-
lation tool, then insert the high-pressure seal assem-
bly into the high-pressure body.

Note: Make sure the seal assembly is installed past
the high-pressure port hole.

21. Lubricate the high-pressure stem with White Food
Grade O-Ring Lube.
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Servicing the booster pump

Replacing the booster pump

Service steps

5. Unfasten the booster pump/motor assembly from the
WARNING baseplate and install the new assembly.

Place the main electrical disconnect in the OFF

position and bleed down all high-pressure lines. 6. Reconnect the wiring and water hoses.

Place an Out of Service tag on the main electrical Remove tools, paits, and rags from around the pump.
disconnect and lock it out. Failure to do so can result in Remove the Out of Service tag from the main electrical
equipment damage or injury to personnel. disconnect. Run the pump for 5 minutes and check for
correct operation.
1. Shut down the system. The pump is ready for operation.

2. Disconnect the water hoses from the booster pump.

3. Remove the hard plumbing fittings from the booster
pump and transfer to the new pump.

4. Mark and remove the wiring from the booster pump
motor junction box.

REL [EF RETURN
TO BULKHEAD

OUTLET TO
INTENSIFIER
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Replacing the filter elements
4. Clean the bowls and-fill with fresh water.

Replace the filter elements if the pressure difference be- _ )
tween the inlet and outlet exceeds 20 psig (1.4 bar) or af- Install the new elements in the bowls, and then install

ter six months of operation, whichever occurs first. on the filter heads. Seal rings, provided with the ele-
ments, seal the elements to the heads. Lubricate the

rings with food-grade grease. Make sure the filter ele-
ments are installed on the correct filter heads; look for
the markings to make sure.

5. Make sure the seal ring is in place, then tighten each
i bow! hand tight on the filter bank head.

6. Open the inlet valve. Check for leaks.

s 7. Run the intensifier pump for 5 minutes at low pres-
' sure with the cutting nozzle open to purge any air
from the system. Failure to do so could damage the
high-pressure seals.

The filters are ready for use.

BOWL
\ FILTER
BANK

BN

’-/—FILTER
HEAD

| ~FILTER

rvice steps
Service step ELEMENT

1. Close the inlet valve for the filter bank.

2. Unscrew the filter bowls slightly to relieve

ressure. N FILTER
P BOWL
Notes i d | ORING
» If you can't remove bowls by hand, use a strap

or band wrench at the top of the bowl only.

Avoid excessive pressure to the side of the
bowl.

* A small amount of water will spill when the
filter bowls are removed. A shallow drip pan
under the filter will minimize clean-up.

3. Remove the filter bow! and elements together. Re-
move and discard the filter elements. Inspect the
contents of the bowls. A change in water quality,
pump housing, or impeller deterioration, or a missing
or damaged upstream filter, can sometimes be de-
tected early by inspecting the filter bowls and
elements.
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Servicing the intensifier
low-pressure system

As the piston in- the intensifier hydraulic oil cylinder
nears the end of the stroke, it pushes an actuating pin,
which electrically shifts the pilot valve spool. This re-
verses the oil flow, then the cycle repeats itself. The
electric shift parts require no routine maintenance.

Problems associated with faulty electric shift parts are
usually limited to a non-cycling intensifier. Uneven strok-
ing can be caused by problems with the shift valve, pilot
valve, shift sensors, or check valves.

These problems are addressed in these procedures:
« Shift valve and manifold
« Shift sensor assembly
+ Pilot valve
« Main system relief valve

Intensifier overspeed is usually associated with the fil-
tered water supply or the high-pressure water system.
For more information on the intensifier system, refer to
your intensifier manual.

Shift valve and manifold

Oil flowing in and out of the intensifier hydraulic cylinder
flows through the shift valve. The valve spool directs pres-
surized oil into one end of the cylinder, and drains oil
from the opposite end. This causes the intensifier to
stroke. The spool movement is controlled hydraulically by
a pilot valve mounted directly on the shift valve. The shift
valve and manifold require no routine maintenance.

WARNING
The shift valve is specially modified for this
application. Using a substitute shift valve can create
a potential safety hazard, can lower the performance of
your pump, and will void your warranty.

Some troubleshooting tips:

« Uneven, slow, or noncycling intensifier—usually re-
lated to a faulty shift valve, electric shift components,
or intensifier check valves.

« Overspeeding—usually associated with leaks in the fil-
tered water supply or high-pressure water system, or a
damaged or oversized nozzle.

+ Leaking o-rings—usually caused by misaligned end bells
(i.e., one end bell is rotated in relation to the other).

© Flow International Corporation
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Service steps

WARNING

Place the main electrical disconnect in the OFF
position and bleed down all high-pressure lines.
Place an Out of Service tag on the main electrical

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

When the pump is operating, the shift valve
can contain 3000 psi (207 bar) oil pressure.
NEVER start or operate the pump when any
of the shift valve parts are loose or removed.

1. Shut down the system.

2. Remove the four cap screws that hold each end
cover to the shift valve; remove the end covers.

3. Use your fingers to make sure the shift valve spool
moves freely. The spool must move with light pres-
sure through the full stroke.

If the spool is jammed, replace the valve. Skip to
Step 5.

4. Remove the spool and make sure the spool grooves are
clean and polished surfaces are undamaged. Check the
inside of the shift valve body for any damage or foreign

objects.

« If the shift valve and man
the spoo! into the shift va
end caps, torquing the ca

ifold are OK, insert
Ive and replace the
p screws to 10 ft-Ib

(14 N-m). You need not follow this procedure

any further,

« If the shift valve or port o-rings must be
replaced, continue with Step 5.

5. Remove the pilot valve and set it aside.

6. Loosen the fasteners on the shift valve in %-turn incre-
ments until all torque is removed. Remove the shift

valve and discard if faulty.

. Check the manifold and o-rings.

« If they need service, continue with Step 8.

+ If they don't need service, skip to Step 20.

. Disconnect the water supply

quick-disconnect fittings.

and actuating pins.

lines at the

. Disconnect and remove the high-pressure water lines.

. Disconnect and remove the shift sensors, actuators,

54
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11. In %-turn increments, loosen the cap screws that 14. Clean and inspect all parts to be reused.
mount the intensifier to the manifold 15. Lubricate the new o-rings with Parker Super O Ring
12. If the manifold o-rings are damaged, use a precision Lube (200006) and place in the end bell ports.
straight edge to make sure the end bells are aligned 16. Install the intensifier.

with each other. If they are not, mount the intensifier

on the intensifier fixture and loosen the tie rod nuts. 17. Align the manifold ports with the intensifier ports and

thread in the fasteners.
18. Torque all cap screws to 30 ft-lb (41 N-m) in

J§—) turn increments using a figure-8 pattern.
‘ 19. Lubricate the o-rings with Parker Super O Ring Lube
and place them in the ports of the shift valve being
3 installed.
| SHIFT VALVE
Torque the four cap screws that hold the end bells to >
the assembly fixture to 35 ft-Ib (48 N-m), then back © - _ OO
off %—% turn until more than finger tight. O O
The bolts must hold the end bells tight against the fix- o
ture to prevent any misalignment but not so tight that O Q
they interfere with tightening the tie rod nuts. o ° - O
13. Torque tie rod nuts to 120 ft-Ib (163 N-m), in 20 ft-Ib LLQRICATED O-RINGS

(27 N-m) increments, using a figure-8 pattern. Re-

move the intensifier from the assembly fixture and re-
turn it to the pump. 20. Place the shift valve on the manifold and thread in the

fasteners. Torque the fasteners in %-turn increments in

Note: These torque specifications are for wet (lubri- this two-step process:

cated) tie rod nuts.

a. Torque all cap screws (1 to 6) to
10 ft-1b (14 N-m).

iy D b. Torque the outer cap screws (1 to 4) to
S 25 ft-lb (34 N-m).
- CAUTION
You must follow the torquing sequence when
= installing the shift valve. If you don't, the body
can warp badly enough to keep the spool from
INTENSIFIER moving. This damage is usually not reversible.
cAP
SCREWS ASSEMBLY
== FIXTURE .
—
(Oe—o0 0
3 6 2
1 5 4
O O4— 0O

TORQUING SEQUENCE
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21. Use your fingers to make sure the spool moves freely.

22. Lubricate the end cover o-rings with Parker Super
O Ring Lube and mount the end covers to the shift
valve housing. Torque the cap screws to 10 ft-Ib
(14 N-m).

23. install the pilot valve (see Pilot valve).

24. Attach the water supply lines at the quick disconnect
fittings. Attach the high-pressure tubing at both ends,
then torque the gland nuts.

25. Reinstall actuating pins, actuators, and shift sensors.
Reconnect the sensors, making sure to align plug and
receptacle before engaging to avoid shorting or incor-
rect contact between pins and sockets.

26. Check the intensifier for incomplete work, tools,
parts and rags.

27. Jog the hydraulic pump by successively clicking the
START/STOP button. Wait for the 5 second booster
pump delay to elapse. Wait a few moments after
each jog. Jog until all air has been purged from the
hydraulic system.

28. Use the low pressure setting, then go to the rated
output while checking for leaks.

29. Stop the pump and inspect for any leakage; correct
as required.
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Shift sensor assembly

The shift sensor assembly consists of an actuating pin, Make sure the plug and receptacle are correctly aligned
actuating plunger, spring, and sensor housing. with each other before connecting. The plug and recep-
tacle are keyed to make this

As the low-pressure piston ends its stroke, it pushes on

the actuating pin. The pin pushes on the actuating easter.
plunger and spring, which brings the magnet end into Note: Troubleshooting will be easier if you learn which
the cupped end of the sensor housing. The magnetic LED indicators correspond to which shift sensor inputs
field causes the sensor to send a signal to the PC. The and solenoid outputs on the input and output modules of
PC then energizes the appropriate pilot valve solenoid, the PC. These modules are located in the electrical en-
initiating the stroking of the intensifier in the opposite closure.
direction. ‘
CAUTION WARNING
Take care when connecting or disconnecting the shift High voltages are present in the electrical
sensor cable at the plug and receptacle if the electrical enclosure at all times when the main
enclosure is still connected to its supply. Pushing the electrical disconnect is in the ON position.
E-stop does not de-energize the shift sensors.
Do not short circuit or misconnect the pins
and sockets of the plug and receptacle. The
shift sensors will be permanently damaged.
SHIFT
r SENSOR
=-END
BELL
BACKUP
INTENSIFIER DETAIL

HOUSING

BACKUP
RING
ACTUATING

PIN
PLUNGER

B
O-RING
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LED inputs/outputs

The electrical schematic drawing in Chapter 5 contains
sensor inputs and solenoid outputs. Typically the LEDs
are allocated as follows:

Intensifier
Left hand Right hand
Shift sensors Opto, wire Opto, wire
Opto-22 board #1 3260
Shift solenoids Opto, wire Opto, wire
Opto-22 board #2 . 4260 4270

Note: Check drawing and actual installation, as wiring
codes may be updated.

When the sensor is in standby (not triggered by the pres-
ence of the actuating plunger), the associated input
module LED will be lit. As the low- pressure piston ends
its stroke, pushes on the actuating pin, and causes the
actuating plunger magnet to enter the shift sensor, this
LED will go out.

When the PLC is energizing a solenoid, the associated
output module LED and the connector plug on the pilot
valve solenoid will both be lit.

Single shift example
This is the correct sequence:

« When the left pilot valve solenoid is energized, the
low-pressure piston is moving to the right. The left so-
lenoid LED and connector are lit. Both shift sensor
LEDs are lit.

» The piston approaches the right side of the intensifier
and actuates the right shift sensor. The right shift sen-
sor LED goes out.

« In response, the PLC de-energizes the left pilot valve
solenoid and energizes the right pilot valve solenoid.
The left solenoid LED and connector go out and the
right solenoid LED and connector light up.

» The low-pressure piston moves to the left, away from
the right shift sensor. The right shift sensor LED lights
up.

» The left shift sensor LED has remained lit throughout
the shift.

Service steps

If the shift sensor LED does not light up, the fault is usually
in the sensor assembly components or in the wiring to the
PC.

WARNING

Do not start the 50i-S intensifier pump unless all
shift sensors are correctly installed. Starting the
intensifier pump in this condition can result in
injury to personnel or equipment damage.

When the pump is operating, oil pressure in the
shift sensor end bell bore can be as high as 3000 psi
(207 bar). If the shift sensor assembly is not correctly

installed, it can be projected violently from the
end bell and couild cause injury.

1. Shut down the system and push the E-stop in. Do not
disconnect the electrical supply. Place an Out of Ser-
vice tag on the pump electrical console.

2. Remove the two shift sensor housing fasteners; re-
move the housing from the end bell.

3. Remove the spring and actuating plunger. Inspect these
parts for a chipped magnet, loose retaining screw, or
broken spring.

« The plunger should be 2.23 in. (56.6 mm) long.
Replace if necessary.

+ The spring should have a free length of approxi-
mately 1.5 in. (38 mm). Replace if necessary.

4. Remove the actuating pin. You will need the shift pin
tool (002228-1) and a 6-in. (150 mm) piece of 16
AWG insulated electrical wire with one end stripped
for 0.24 in. (6 mm) and frayed out. Lubricate the
o-ring of the shift pin tool and insert the tool into the
intensifier shift sensor housing bore, o-ring end first.
Pulling out the tool creates suction, which extracts the
pin into the bore. Remove it using the frayed end of
the wire.

5. Inspect the actuating pin. It should be approximately
1.15 in. (29 mm) long, have a shaft diameter of ap-
proximately 0.09 in. (2.3 mm), and have no measur-
able bend. Replace if necessary.
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6. Inspect the actuating pin bore in the end bell. it must
be polished and have no gouges, burrs, or other sur-
face disruptions. It must not be elongated in section.

7. Check the shift sensor housing and wiring:

a. Make sure the sensor is plugged into the wiring
receptacle.

b. Identify the associated LED light on the input
module.

c. Insert the magnet end of the actuating plunger
into the cupped end of the
sensor.

d. If the LED does not operate as described previ-
ously, the wiring can be checked separately by
using a sensor that is new or known to be func-
tioning.

8. Inspect the sensor housing o-ring and backup ring for
wear and damage. Replace as necessary. Install the
o-ring on the outer, end bell end of the housing and
the backup ring behind it with the cupped face to-
ward the o-ring.

9. Reinsert the actuating pin into the end bell.

« Place the pin in the groove of the shift pin tool
with the pin head toward the o-ring.

« Insert the tool into the shift sensor bore with the
o-ring end facing out. When the tool is fully en-
gaged, use the wire to apply pressure against
the pin. Rotate the tool in the bore until the pin
lines up with the actuating pin bore. The pres-
sure will force the actuating pin into the bore.
When the pin is correctly installed, hold it in
position with the wire and remove the tool.

10. Reinsert the actuating plunger into the bore with the
magnet end facing out.

11. Reinstall the spring.

12. Lubricate the o-ring and backup ring with Parker
Super O-ring Lube (200006) and insert the shift sen-
sor housing into the end bell. Reinstall the two hous-
ing fasteners.

CAUTION
Be careful when connecting or disconnecting
the shift sensor cable at the plug and
receptacle if the electrical enclosure is still
connected to its supply. Pushing the E-stop
does not de-energize the shift sensors.

Do not short circuit or misconnect the pins
and sockets of the plug and receptacle. The
shift sensor will be permanently damaged.

13. If necessary, reconnect the shift sensor cable. Make
sure the plug and receptacle are correctly aligned with
each other before connecting. The plug and recepta-
cle are keyed to make this easier.

Make sure all shift sensors are in place. Remove the
Out of Service tag. The intensifier pump is ready for
operation.
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Pilot valve

The pilot valve spool is electrically operated by two sole-
noids, which are energized by the PC. Qil from the pilot
valve is then used to cycle the shift valve spool, which in
turn causes the intensifier to cycle. Each solenoid con-
nector lights up when that solenoid is energized.

Service steps

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

1. Shut down the system.

2. Remove the solenoid connectors by unscrewing their
top screws and unplugging the connector bodies
from the solenoids. The solenoid coil continuity can
be checked using an ohmmeter across the two chan-
nel-shaped pins. Electrical resistance should be ap-
proximately 19 ohms. The third, flat pin is the ground
connection.

3. Remove each solenoid by unscrewing the large black
knob, removing the o-ring, and sliding the solenoid
coil off its core.

4. Unscrew each core with a wrench on the two flats
close to the valve body. Inspect the o-ring for
damage.

SOLENOID

Coil.
O-RING

SOLENOID

5. With a finger on each end of the pilot valve spool, slide
the spool in its bore from side to side. The spool must
move smoothly through its full stroke. If the spool is
jammed, the pilot valve must be replaced.

6. To remove the pilot valve body, unscrew the four fas-
teners in a figure-8 pattern in ) to %-turn increments
until all torque has been removed. Lift the pilot valve
from the main shift valve. Inspect the interface sealing
rings and replace as necessary.

7. Lubricate new sealing rings with Parker Super O-ring
Lube (200006) and place in the ports of the pilot
valve.

8. Place the pilot valve onto the shift valve and screw in
the fasteners. Torque in a-figure-8 pattern in %-% turn
increments to 10 ft-Ib (14 N-m). Make sure the spool
moves smoothly.

9. Screw the solenoid cores into the pilot valve body, be-
ing careful not to nick the o-rings. Tighten with a
wrench.

10. Install the solenoids onto their cores, making sure the
locating pin on the solenoid end face engages the
hole in the valve body, and the solenoid connector lo-
cation is correctly oriented. Place the o-rings on the
cores and screw on the retaining knobs hand tight.

11. Reconnect the solenoid connectors and tighten the
screws.

Remove the Out of Service tag. The intensifier pump is
ready for operation.

TO SHIFT
VALVE
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Main system relief valve

The main system relief valve is mounted in the intensi-
fier manifold. The valve is a mechanical way to safely
limit the maximum hydraulic oil pressure in the unlikely
event of multiple component failure. Since it opens at a
value higher than the maximum rated value, it remains
closed during routine operation.

The valve needs no routine maintenance and is replaced
only if it bypasses oil at or below the pressure control
valve setting. See the table below.

Service steps

WARNING

Place the main electrical disconnect in the OFF
position and bleed down all high-pressure lines.
Place an Out of Service tag on the main electrical

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

The main system relief valve is a safety
device that mechanically limits the maximum
oil pressure in the hydraulic oil system in the
unlikely event of multiple relief valve failures.

DO NOT operate the intensifier pump with the valve
removed and plugged—this could result in serious
injury to the operator as well as equipment damage

if concurrent relief valve failure occurs.

1. Shut down the system.

2. Locate the main system relief valve on the intensifier
manifold.

3. Remove the relief valve.

4. Check the manifold port; clean as required. Any degra-
dation in the port can cause bypassing, which can de-
crease the maximum oil pressure and overheat the oil.

Note: Bypassing can be identified by listening for a
squealing or hissing sound from the valve using either
a mechanic's stethoscope, or by holding the end of a
screwdriver against the valve body to transmit the
sound to the ear. Bypassing will also heat the valve
body to a higher temperature than the manifold.

5. Install the new relief valve.

Remove tools, parts and rags from the pump. Remove the
Out of Service tag from the main electrical disconnect. The
pump can be returned to service.

Relief valve setting

MAIN SYSTEM
RELIEF VALVE

Pressure control Main system
Pump valve setting relief valve setting
60,000 psi 3000 psi (207 bar) 3200 psi (221 bar)
MANIFOLD
'PS' PORT
ATTING

INTENSIFIER ASSEMBLY

© Flow International Corporation

61



Chapter 3. Intensifier Pump Maintenance & Service M-368

Notes

62 © Flow International Corporation



CHAPTER 4

Dynamic Waterjet End Effector

The Dynamic Waterjet (DW)) is a wrist end effector de-
signed for flat stock machines. Its revolutionary design
provides a better way to correct two common draw-
backs to abrasivejet cutting—taper and inside corner
kickback.

Slowing down the cutting speed used to be the best way
to reduce these effects. The DW) cutting head provides
a better way. Tilting the head removes the taper from
one side of the cut, leaving a vertical cut on the side of
the part.

The DW] end effector has five main components, which

are illustrated and described in this chapter:
 Z-axis
+ Mini-wrist
- High-precision cutting head
« Mini on/off valve
+ Height sensor

Tips and guidance on using the DW] effectively can be
found in manual MS-2276, How To Be Successful With
Dynamic Waterjet.

VERTICAL
ASSEMBLY

WRIST ASSEMBLY
WITH COVER

© Flow International Corporation
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Z-axis

Work envelope |

Tilting a cutting head influences the overall travel of an
X,Y system. In comparison to a perpendicular head, a
tilting head with the DW]J kinematics needs X,Y,Z trave!
to compensate for variation in the tool center point.

Depending on maximum tool length, the maximum
travel of the X and Y axes is decreased by about 4 in.
(50 mm),

The available travel of the Z axis is influenced by tilting
the cutting head and by mixing tube length. Only a 4-in.
mixing tube can be used with the DWJ.

The FlowMaster screen automatically shows the available
cutting envelope.

Maintenance

« The components used in the Z-axis are protected
from everyday machine operation, and should pro-
vide years of reliable operation without servicing.
There are no serviceable parts inside the Z-axis and
the unit must never be opened except by FLOW
technicians.

+ Z-axis lubrication is explained in Chapter 5.

+ In case of a collision with any foreign object, please
consult FLOW technical service for information on re-
alignment.

+ Never operate the equipment without covers and
pierce shield in place.

CAUTION
Cutting without covers and pierce shield in place will re-
sult in damage that is not covered by machine warranty.
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DW] wrist assembly

The wrist assembly is powered by two servo-driven Service
actuators, which allow two more axes of movement

(A and B). The wrist assembly has a unique cutting head
clamp that allows the operator to easily service the cut-
ting head.

The components used in the wrist are protected from ev-
eryday machine operation, and should provide years of
reliable operation without service.

Note: There are no serviceable parts inside the wrist as-
sembly and the unit MUST NOT be opened except by

Specifications FLOW technicians.

Width ... e e 321 mm

B-motorrotation. .. ...... .o +/- 10°

A-motor rotation. . ... vve i +/- 10°
Maintenance

« In case of a collision with any foreign object, please
consult FLOW technical service for information on
realigning the wrist.

VALVE
ASSEMBLY

SWIVEL

ACTUATOR

ACTUATOR

)
/
CUTTING o

HEAD

ASSEMBLY 0 NOZZLE
MOUNT
POSITION ASSEMBLY
FEEDBACK
CYLINDER

SPRAY
SHIELD
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Wrist assembly exploded view

CTUAT
A OR 60K MINI VALVE ASSY.

ELBOW
SHOULDER SCREW

SHOULDER SCREW

CUTTING HEAD ASSY.

e EYEBOLT

KNOB

WASHER SPRAY SHIELD

° BLAST DISK

BALL TOOL ADAPTER
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Mini on/off valve (710870-1)

The mini on/off valve, designed specifically for the DW), ~ Maintenance
is a pneumatically actuated valve that opens and closes
the high-pressure water line, thus controlling water flow

. Recommended spares
to the cutting head and nozzle. P

To minimize downtime and reduce the need for rush or-

The mini-valve has three distinct features: ders, you should have at least one repair kit for each

« Its small size allows it to mount directly above the on/off valve.

cutting head and tilt with the cutting head. T11484-T. 0o, On/off Valve Repair Kit
« The low-mass actuator (0.5 Ib) allows full acceleration A2185 o oo Blue Lubricant

and tilting of the cutting head. A-4689.......... Food Grade O-Ring Lube (white)
+ The design of the valve-to-nozzle body connection

allows the valve to be oriented by the operator in any

radial direction to mate easily to high-pressure tubing

and other rigid components. Estimated life of mini on/off valve parts

Repair kit (seal)
Specifications 71 1484'1 ......... 60,000—'1 20,000 On/Off Cydes
Actuator assembly

Osvzrtitrmpgressure ...... 0-60,000 psi (04138 bar) 710875-1 ....... 300,000-1 million on/off cycles
Water connection . ... .. std. UHP ¥-in. tubing port Valve body N
Valve Weight. . . ... vvvenneens 1.5 b (0.68 kg) 710866-1.............. 1 million+ on/off cycles
Recommended Nozzle body

water flowrate. .. ....... 0-2 gpm (7.5 liter/min) 710951-1 .............. 250,000+ on/off cycles
Shop air (dry or lubed) . .. 60~100 psig (4.1-6.9 bar)
Airconnection .........iiiiiinn 6 mm air line
Configuration ........ normally closed, air to open Tips for increasing life of
Response time* on/off valve parts

glpc))iinnl;.g '''''''''''''''''''''''''''''''''''''' 0045056;%3?3 - The on/off valve is sensitive to debris in the high- pres-

sure water line that can damage the high-pressure seal
assembly. To increase life of the seal assembly (s well
as high-pressure orifice life), FLOW recommends add-
ing a 5-micron high-pressure in-line water filter assem-
bly (012832-2) to your system.

« After replacing high-pressure plumbing or other equip-
ment on your high-pressure pump, flush the system
directly into the catcher tank before running the high-
pressure water through the on/off valve and orifice.
This will help minimize debris in the high-pressure
lines that could damage the valve or orifice.

* Note that the response time will vary depending on (1)
length of the air line from the solenoid to the actuator
and (2) air pressure.

« Always follow the service procedures in this manual
when repairing the on/off valve to ensure proper as-
sembly and installation of the valve.
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Troubleshooting the valve

There are two main categories of failure of the
mini on/off valve: leaking water (most common)
and improper opening and closing. Depending
on which problem you are experiencing, use the
corresponding chart to help you troubleshoot and
solve the problem.

In case of irregular failure or problems with the
operation of the mini on/off valve, the trouble-
shooting guide is still useful. Pay special attention
to the utility connections and air lines—the
high-pressure water supply could be partially
blocked, or there could be bends, holes, or loose
connections in the air lines.

Importance of replacing all
the seal kit components

Sometimes after troubleshooting, it may appear
that only one or two parts included in the seal kit
need to be replaced. However, you must replace
all components of the seal kit at the same time for
several reasons:

- All the components of the seal kit have similar
expected life times, so if one component fails,
the others are likely to fail very soon.

- Failure of one component can cause undue
stress on the other components and increases
the likelihood that they will fail.

+ Replacing the entire seal kit at the same time
will save you from more maintenance time

. . @
and machine downtime. HP WATER

OUT TO NOZZLE

If causes other than those listed in the chart are
found, please forward the information to the ser-
vice department in FLOW USA or FLOW Europe.
They will forward the information to the Technical
Publications Department for inclusion in future re-
visions of the manual.
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Troubleshooting

Valve is leaking

Refer to illustration on previous page for leakage locations.

Continuous leakage from the barb fitting

Failed high-pressure seal

Remove and replace the high-pressure seal assembly (Kit 711484-1, Servicing the mini
on/off valve. Note: If this is a new valve, return the failed high-pressure seal assembly to
FLOW technical service for evaluation.

A few drops leak from barb fitting at start up or when valve is cycled rapidly

Worn high-pressure seal

The high-pressure seal will start by leaking one drop every few cycles, gradually increasing
in frequency and volume of drops. The valve will continue to function in this state for many
thousands of cycles, until the drops form a steady stream.

The high-pressure seal assembly can be replaced at the operator's discretion until the leak
becomes a steady stream (see above). At that point it MUST be replaced.

Continuous leakage from the high-pressure water inlet

Misaligned connection be-
tween high-pressure tubing
and valve

Open the high-pressure tubing connection. Make sure the tubing is aligned properly with
the port in the valve. Inspect the collet gland—a minimum of 3 threads must be showing.
Reassemble.

Loose connection between
high-pressure tubing and
valve

Tighten high-pressure fitting between valve and tubing.

High-pressure valve body
failure

Valve body failure is not common, so check the high-pressure seal assembly first. If the
valve still leaks continuously after replacing the high-pressure seal assembly, there may be a
problem with the valve body.

Remove the valve (see Servicing the mini on/off valve). Inspect the area of the valve body
near the high-pressure water inlet for a crack or damage to the inlet cone. If cracked, order
a replacement valve body (710866-1) and seal kit (711484-1). If this is a new valve, return
the failed valve to FLOW Technical Service for evaluation.

Leakage from weep hole below high-pressure water inlet while valve is open

Poor connection between
nozzle body & valve body

1. Open the connection of the nozzle body to the valve body.

2. Inspect the mating of collar (710869-1) to nozzle body. There should be at least
3-4 threads exposed to ensure a proper seal from nozzle body to valve seat.

3. If the large o-ring has extruded through the weep hole, replace it (A-0275-014).

4. Re-assemble the nozzle body to the valve body. This high-pressure connection
requires about 70-80 ft-Ib (95-110 N-m) of torque.

Leakage from nozzle tip while valve is closed and high-pressure pump is on

Debris in the seat/poppet
or high-pressure seal area

Remove and inspect the seat and poppet interface for debris such as metal shavings (see
Servicing the mini on/off valve). Remove any debris and reassemble the valve.

If leakage persists, inspect the high-pressure seal for damage from debris. If there is damage
or continued leaking, replace the high-pressure seal kit (see Servicing the mini on/off valve).

Poppet/seat has failed

Remove and inspect the seat (see Servicing the mini on/off valve). If there is erosion on the
edge of the seat bore or if there are radial cracks, replace the seal assembly.

Note that it is common to see a ring on the seat where the seat seals against the valve body
(picture). Unless there is evidence of severe galling, which can result from not using blue
lubricant (A-2185), this ring is normal and not a cause of valve failure.

Inspect the poppet tip for wear. If the poppet is worn, follow the service instructions to re-
pair the valve and replace the high-pressure seal assembly.

© Flow International Corporation
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Valve does not open

Low or no air 1. Make sure the shop air supply is on, properly connected, and the pressure is 70-120 psig
pressure {4.8-8.3 bar) at the actuator.
2. Turn on the air and listen for leaks in the system. Check for kinks, breaks, and holes in the air
line.

Check the lights on the solenoid box (on the bridge) to make sure it is switching on and off
when commanded.

(%]

Lack of high-pressure | Make sure the pump is running. Check to see that all the hand valves leading to the on/off valve are open.
water

Partially blocked 1. Turn off the pump and close the hand valve.

high-pressure water 2. Disconnect the high-pressure water line from the valve, aim it into the tank, and secure it.

3. Open the hand valve and turn the high-pressure pump back on.
Watch to make sure there is a steady stream of high-pressure water shooting into the tank. If
the stream is erratic, there may be a blockage in the lines. ‘

4. Check all high-pressure in-line water filters in the system. If necessary, replace with the appro-
priate new filter element. (See manual M-127, Small High-Pressure Components.

Actuator failure Watch the top of the actuator while manually switching the air on and off with the high-pressure water on.
If the air port on top of the actuator does not move up and down, there is a problem with the actuator.
Remove the mini-actuator from the air line, valve, and machine. Order a new actuator assembly
(710875-1) and return the assembly to FLOW Technical Service for evaluation.

FLOW TECHNICAL SERVICE ONLY:

Disassemble the actuator. Make sure the u-cup seals are installed in the correct orientation and are free
from kinks or folds. Remove and replace the actuator seals as required. Clean all parts. If the internal
springs are rusted, replace them. Lube internal parts and reassemble the actuator. If it is still not working,
replace it. Check the customer's air line to make sure it is providing dry, lubed air.

Damaged high- If the air port on top of the actuator moves up and down, but the valve still does not open (and you have
pressure valve seal already checked for little or no air pressure) there may be a problem with the valve seal.

If the on/off valve has been operated while the barb fitting has been continuously leaking, the
high-pressure seals may be melted and stuck in the valve body.

Replace the seal assembly (see Servicing the mini on/off valve).

Controller command | Make sure the controller is signaling the valve to open.
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Valve does not close

Valve is leaking Determine where the valve is leaking. Follow the troubleshooting tips for Valve is leaking to diagnose the

water problem.

Air is not turning off Try manually switching the air on and off or disconnecting the air line to see if the valve will close. There
may be a problem with your software program or controller command to turn the air off.

Damaged high- If the air port on top of the actuator moves up and down, but the valve still does not open (and you have

pressure valve seal already checked for little or no air pressure) there may be a problem with the valve seal.

If the on/off valve has been operated while the barb fitting has been continuously leaking, the
high-pressure seals may be melted and stuck in the valve body.

Replace the seal assembly (see Servicing the mini on/off valve).

Actuator will not close | Remove the valve assembly from the machine and remove the actuator from the valve (see Servicing the
mini on/off valve). Check the operation of the actuator without the valve or high-pressure water.

« The piston should move up and down, but slower than when used with high-pressure -
water

» If the piston does not move, there is a problem with the actuator
Return the actuator assembly to FLOW for evaluation and order a new actuator assembly (710875-1).

FLOW TECHNICAL SERVICE ONLY:

Disassemble the actuator. Make sure the u-cup seals are installed in the correct orientation and are free
from kinks or folds. Remove and replace the actuator seals as required. Clean all parts. If the internal
springs are rusted, replace them. Lube internal parts and reassemble the actuator. If it is still not working,
replace it. Check the customer’s air line to make sure it is providing dry, lubed air.
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Servicing the valve

You will need these tools and parts before starting any
service on the mini on/off valve:

« Set of crescent wrenches (standard size)

= Soft-jaw vise

» Work bench

« 711484-1 Mini on/off valve repair kit

+ A-2185 Blue Lubricant

+ A-4689  Food grade o-ring lube (white)

Removing the valve

1. Turn off air to the valve and disconnect the pneu-
matic line.

5. An o-ring helps hold the poppet seat in place. Re-

. Place the ¥4-in. wooden

WARNING
Shut down the system and bleed all high-pressure
from the system. Turn off the high-pressure water
and high-pressure water pump. Close the hand valve
between the pump and the cutting head.

2. Disconnect the high-pressure plumbing from the
valve body.

3. Open the DWJ clamp and remove the entire cutting
head assembly, including the valve and actuator. Take
the assembly to a clean workbench for any repair
procedures.

Repairing the valve

4. Place the assembly in the soft-jaw vise; unscrew the
valve body nut from the valve body. This will sepa-
rate the mini valve and actuator from the cutting
head and expose the poppet seat.

CUTTING
HEAD
ASSEMBLY.

VALVE
BODYNUT

MINi VALVE

move the o-ring and the poppet seat. Discard the seat
and o-ring.

Note: If the seat does not fall out when you tap the
nozzle body, use your finger or the wooden dowel to
help loosen the seat.

. Unscrew the valve body from the actuator assembly.

Set the actuator assembly aside.

dowel (from the valve repair
kit) against the poppet tip and
push it out from the valve
body. ’

The bearing, high-pressure
seal, and backup ring should
come out with the poppet. If
not, push the bearing, seal,
and backup ring out of the
valve body in the same direc-
tion as you pushed the pop-
pet. Discard the poppet, seal,
o-ring, and backup ring.

. Clean any foreign material from the inside and outside

of the valve body.

. Apply a thin film of white food grade o-ring lube

(A-4689) to the new poppet, o-rings, seal, bearing,
and backup ring (from kit 711484-1)

10. Put together the new seal assembly.

a. Slide the bearing onto the
poppet. - porrET

b. Place the small high-pressure
o-ring on the high-pressure

_— BEARING
seal. == SMALL HP
c. Push the seal onto the poppet \O'RING
with the o-ring toward the SEAL
point of the poppet.
~ BACKUP

o

. Slide the backup ring
into place against the
high-pressure seal.

. RING

The seal assembly should be approximately
centered on the poppet.
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11. Slide the poppet seal
assembly into the actuator
end of the high-pressure
valve body, pointed end
first.

ACTUATOR

VALVE BoDY
POPPET

ASSEMBLY

12. Apply a small amount of
Blue Lubricant (A-2185)
to the threads of the ac-
tuator. Reinstall the ac-
tuator assembly to the
valve body.

13. Apply a small amount of Blue Lubricant to both sides
of the new poppet seat. Install the poppet seat into
the valve body. Push the o-ring into the groove to -
hold the poppet seat in place.

14. Apply a small amount of Blue Lubricant to the exter-
nal threads of the valve body and thread it onto the
nozzle body by tightening the valve body nut. Leave
this connection hand-tight for now.

YALVE
BODYNUT
O-RING

POPPET __@/ PUBE Here
{

SEAT

8LUE
LUBE HERE

15. Reinstall the cutting head and on/off valve assembly to
its original location on the machine by clamping the
cutting head in place.

Reinstalling the valve

WARNING
Make sure the high-pressure pump is OFF and
the hand valve between the high-pressure
pump and the cutting head is closed.

16. Attach the pneumatic control line to the valve actua-
tor assembly and turn “ON” the air to open the valve.

17. With the valve in the open position, align the valve
with the high-pressure tubing so that the weep tube
and high-pressure tubing point toward the front of the
machine.

18. Tighten the connection between the nozzle body and
the valve body nut to 35-40 ft-Ib (47-54 N-m). Once
the connection is tight, turn off the air to close the
valve.

Note: Opening the valve before tightening this con-
nection reduces the possibility of galling between the
poppet and seat interface and reduces the force re-
quired as you are not working against the high spring
force of the actuator.

19. Attach the high-pressure tubing to the valve. Be care-
ful not to over-torque this connection.

20. Open the hand valve between the high-pressure
water source and the cutting head.

Turn on the high-pressure water source and slowly raise
the pressure while checking for leaks. Manually actuate
the valve a few times to make sure it is operating
correctly.

© Flow International Corporation
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Initial height sensor

The DW]J has an automatic height sensor that touches
down on the material to be cut, senses the height of the

material, and sets the programmed standoff for the cut- POSITION FEEDBACK:
ting head. CYLINDER

NOTE
This sensor only sets the INITIAL height for each cut. it DOES
NOT follow the surface of the material throughout the cut.

Specifications

Stroke ... ... 38.1 mm BELLOWS NUT

Drive..... .. ..o i pneumatic N
Weight ............ o i 0.34 kg CABLETIE ~
Air requirements BELLOWS ——
Max. airpressure............ ... ........ 150 psi

Desired air pressure.................... 10-30 psi CABLETIE

BALL TOOL ADAPTER”

How it works

This is the basic sequence followed by the sensor as it
sets the initial standoff distance of the cutting head from
the target material. Note that the cutting head should al-
ready be raised a suitable distance above the target ma-
terial before starting this sequence.

+ The X, Y axes move the cutting head to the location
of the next pierce point, stopping when the height
sensor is over the pierce point.

+ The height sensor plunger extends downward, then
the Z-axis drops quickly until the plunger is com-
pressed against the material.

+ The Z-axis raises slowly until the proper sensor
location is detected, then the plunger retracts.

+ The Z-axis raises and the X, Y axes move the cutting
head back to the pierce point.

+ The Z-axis lowers the cutting head to the correct
standoff and the jet is turned on.

After cutting, the Z-axis is raised and the process starts
over.
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Troubleshooting the height sensor

Before troubleshooting the height sensor operation, be sure you are familiar with the correct operating sequence as
described on the previous page.

Symptom Possible cause(s)
Height sensor plunger does not extend or + Incorrect air pressure to regulator or incorrect regulator setting.
retract. + No power to I/O or malfunctioning Profibus network.
+ Damaged /O module or incorrect I/O mapping in FlowCUT or Profibus
network.
Sensor extends over the pierce point but is imme- | + Sensor contacts the target material before it is fully extended.
diately retracted, causing a shutdown in « Incorrect sensor air pressure or damage to plunger.
FlowCUT.

Sensor is lowered and plunger is compressed, but { Plunger is not immediately re-extending from compressed state.
the Z-axis continues to lift when lifting off the ma- | . Air pressure regulator setting is too low

terial. . o + Feedback values from the sensor are drifting.

Note: Lifting height could be sporadic; in extreme
cases the Z-axis will lift to the upper overtravel

limits.
Mixing tube consistently lowers into the target + Sensor is not calibrated correctly.
material. + Mixing tube was not inserted completely.
+ The standoff value entered in the FlowCUT setup screen is too small.
Inconsistent standoff distance. + Sensor is not calibrated correctly.
+ Feedback values from sensor are drifting. Plunger is not immediately
re-extending from compressed state.
Standoff distance is consistently too high. + Standoff value entered in the FlowCUT setup screen is too large.

+ Sensor is not calibrated correctly.

+ The mixing tube is too short, or the tube was inserted too far (broken
mixing chamber).
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High-precision cutting head

The DW]J cutting head has the same purpose and func-
tionality as the standard FLOW PASER 3 system, how-
ever, it has been modified to provide the superior
cutting precision necessary for DWJ applications.

The cutting head assembly includes the nozzle body, ori-
fice, mixing chamber, collet and nozzle nut, mixing tube,
and Integrated spray shield and blast disk.

How it works

When the mini on/off valve is opened, high-pressure wa-
ter flows through the orifice assembly into the mixing
chamber, where it creates an area of partial vacuum.
The vacuum draws a metered flow of abrasive through
the abrasive delivery line, where it combines with the
water to create a high-energy abrasivejet cutting stream.

This stream exits the cutting head through the mixing
tube at a velocity of up to 3000 ft/sec (914 m/s). After
cutting, the residual energy of the abrasive stream (up to
70% of nozzle tip energy) is contained and dissipated by
a catcher.

Orifice assembly

A tapered mount in the top of the high-precision mixing
chamber secures and aligns the high-pressure orifice as-
sembly. Standard FLOW PASER 3 orifice assemblies are

used with the DWJ.

High precision mixing chamber

The mixing chamber holds the orifice assembly and the
mixing tube in alignment. It also provides a place for the
abrasive and water to mix. A pin in the body limits how
far you can insert the mixing tube, making it easier to
get the correct tool length. The pin does not wear under
normal conditions.

Note: If the Z-axis of the DWJ accidentally hits the
workpiece during operation, it is possible to damage the

pin inside the mixing chamber and create misalignment
of the mixing tube. If this happens, a new mixing cham-
ber must be installed to ensure proper alignment and tool
length for DW) cutting.

The mixing chamber has two abrasive inlets. In most cut-
ting configurations, only one inlet is used. Be sure to
cover the unused inlet with the provided plastic cap.

Collet and nozzle nut

The high-precision collet aligns the mixing tube radially.
The collet snaps into the nut, so that when the nut is re-
moved the collet and mixing tube are removed as well.
Tighten the nut by hand only; using a tool will make the
mixing tube hard to remove. An o-ring built into the nut
seals the collet to the mixing tube. This creates the
proper suction for the abrasive and, in particular, for use
with vacuum assist.

Mixing tube

The mixing tube focuses the mix of abrasive and
high-pressure water that is generated in the mixing cham-
ber. Unlike the standard PASER 3 system, the DW) uses
4-in. long mixing tubes in order to improve cutting preci-
sion while tilting the head.

Integrated spray shield and blast disk

The blast disk protects the collet, nut and other precision
components from jet reverse spray while piercing mate-
rial. The spray shield protects the operator and the rest of -
the components of the DWJ wrist while cutting.

The shield snaps into the nut and the blast disk fits into
the shield. They can be replaced individually or together
when worn through. FLOW recommends that you keep
two of each on hand and replace them as soon as neces-
sary. This will help prevent excessive wear of the more
expensive precision components in the DW} system.

NOZZLE

COULET
BLAST
DisK

MIXING TUBE
REF. P/N 010460-XX-40

O-RING
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Servicing the cutting head components

Orifice
If you are experiencing loss of cutting power or jet qual-

ity, check the high-pressure orifice assembly for evidence
of blocking debris or damage.

Changing the orifice

1. Turn the high-pressure pump off and bleed all .
pressure from the system.

2. Pull firmly on the abrasive feed line to remove it from
the cutting head.

3. Open the cutting head clamp.

4. Use one wrench on the nozzle body and one on the
mixing chamber to loosen the connection between
the two parts.

CAUTION
When changing orifices or otherwise working
on high-pressure components, it is CRITICAL that
you use backup wrenches. Excessive torque on the
cuiting head can damage the wrist motors.
Such damage will void your warranty.

5. Once separated, the nozzle body can be stashed in
the feature on top of the cutting head clamp and the
mixing chamber can be taken to a workbench.

6. Tap the body upside down on a table to remove the
orifice assembly. If necessary, lightly pry on the
mount with a screwdriver.

7. Apply a small amount of Blue Lubricant at the top of
the orifice assembly.

BLUE
LUBRICANT
AN

8. Make sure the seating surface in the mixing chamber
is free of abrasive and debris. Then drop the orifice
assembly into the body and tap it until it drops into
the taper.

9. Attach the mixing chamber to the nozzle body and
tighten with 30-35 ft-Ib (40-47 N-m) of torque.

10. Use a shop rag or cloth to clean the top surface of
the cutting head clamp of abrasive and other debris.

11. Place the cutting head assembly back in the clamp.
Make sure the flat on the cutting head is sitting flush
with the top surface of the clamp before closing the
clamp securely.

12. Reattach the abrasive feed line.

Mixing tube

Inspecting the mixing tube

For the best cutting accuracy, inspect the mixing tube
once per shift or before starting a new job in order to
monitor and limit ID growth. This is very important for
effective and efficient use of the DWJ.

Tools required
« Pin gauges, or a dial caliper

Procedure

1. Unscrew the nut from the mixing chamber and re-
move the mixing tube from the collet.

CAUTION
The mixing tube is very brittle—do not drop, bend, or twist.

2. Inspect the mixing tube for obvious cracks, chips, ero-
sion, and other damage. Replace the mixing tube if
any of these conditions exist:

+ Prominent, off-centered wear at the nozzle exit
tip ID.

+ Chips in the downstream end, outside edge of
the nozzle that originate at the outside diameter,
leaving less than 0.020 in. nozzle wall thickness.

+ Cracks that extend radially from nozzle ID to
OD or extend down the length of the nozzle.

» Chips in either end of the nozzle that originate
at the inside diameter. Note: Do not confuse
normal wear (concentric or off-center) of the up-
per end of the mixing tube with chipping. Some
obvious erosion of the upper end of the tube is
acceptable, as long as the wear does not allow
water and abrasive to migrate between the tube
OD and the body ID or cause degraded
abrasivejet stream appearance or performance.

© Flow International Corporation
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+ The nozzle tip exit ID is worn enough to de-
grade cutting accuracy and performance below
acceptable levels:

For DW]J cutting: 0.010 inch (0.25 mm)
greater than original size

For non-tilt cutting: 0.02 inch (0.5 mm) greater
than original size

Tip: Nozzles that are too worn for DWJ cutting

can be used for parting material and other
non-precision cutting jobs, rather than using new, ex-
pensive nozzles for these jobs.

Changing the mixing tube

No tools are necessary for this procedure.

Procedure

1. Make sure the high-pressure pump is off and all pres-
sure is bled from the system.

2. Unscrew the nut from the mixing chamber and
remove the collet and mixing tube with it.

3. Use a compliant surface such as wood or plastic to
press the mixing tube out of the collet and nut as-
sembly.

4. Snap the collet into the nut (if removed) and insert a
new mixing tube into the collet and nut assembly.
Slide the new mixing tube up into the mixing cham-
ber until it stops against the pin, then tighten the nut.

78
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XY Table

Maintenance schedules

The following inspection schedules are based on a
16-hour production day, 5 days a week, with the equip-
ment located in a suitable environment. Schedule
changes may be necessary, depending on actual produc-
tion hours and equipment environment.

The following covers only the X,Y machine. Be sure to
refer to pump inspection and maintenance schedules lo-
cated in Chapter 3, and in other component manuals
shipped with the IFB system. These are listed at the be-
ginning of this manual.

Inspection

Daily inspection
+ Clean all exposed rails, ways, and cylinder rods. Lu-

bricate with a light coating of aluminum complex
base grease.

« Clean all debris from machine and part holding/cut-
ting fixtures.

« Check part clamp linkages, part clamps, locating pins,
proximity switches, limit switches, and air/electrical
lines on the part holding/cutting fixture. Repair or re-
place as needed.

+ Make sure electrical enclosures and junction boxes
are closed and secure.

» Individually activate all emergency stop devices, in-
cluding E-stop buttons, floor mats, and light curtains.
Check for proper operation and lock out any ma-
chine that has malfunctioning emergency stop
devices.

Weekly inspection

« Lubricate all rail and way bearings.
« Clean all linear drive lead screws.

Quarterly inspection

+ Remove all debris from equipment and clean thor-
oughly. Check all hoses, tubing, fittings, and electrical
lines. Replace any worn or chafed lines.

« Check condition of wire ways, traveling cables, and
cable track. Clean and lubricate joints as necessary
with light machine oil.

+ Clean all rails and ways thoroughly. Examine closely
for any defect, damage, or excessive wear. Repair or
replace as required, then lubricate with a light coating
of aluminum complex base grease.

« Check the general condition of the equipment. Repair
or replace lamps, indicating gauges, and switches as
required.
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Recommended lubricants

Use the following lubricants for X,Y components. Refer
to the pump manual and PASER ECL Plus manuals for
recommended lubricants for these components. Use
only a hand operated, low volume grease gun when ap-
plying lubricants.

For X,Y,Z ball nut and ball screw
- Mobilith AW-2

For X,Y,Z linear bearings
+ Mobilith AW-2
CAUTION
FLOW does not recommend using any other type

of bearing grease. Mixing can cause the grease
to solidify, reducing bearing life up to 75%.

Recommended cleaners

For lead screws and rails

+ CRC Industries, Technical Grade 3-36. Spray on a
light coat and allow to penetrate residue. Wipe clean
using a lint-free cloth. Repeat as necessary.

For bellows cover, painted surfaces

« Johnson Envy instant cleaner (or equivalent). Spray
foam evenly over surface, wipe clean with cloth,
sponge, or paper towel. Repeat as necessary.

80
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X,Y table troubleshooting guide

1. Y-axis not true

Contact FLOW Technical Service.

2. X-axis is not true

Set up a precision square, run the X in and out. Contact FLOW Technical Service, if necessary.

w

XY axis locked in corner or will not jog

1. Exit all programs.

2. Turn machine power off and wait for 10 seconds.

3. Turn power back on and wait for PC boot-up to complete.

4. Push or pull X or Y or both axes out of corner or current position about 6 in.

5. Return to FlowCUT, select Run Machine, and then home the machine. Jog the axis.
If this does not fix the problem, call FLOW Technical Service.

4. Rough cuts are observed

Incorrect clearance. Check the clearance between the pump/motor plate and the frame.

Make sure the machine frame is level and steady.
Make sure the catcher tank and grate are secure
Make sure your workpiece is secure.

W=

5. X-axis makes a rough binding noise

X axes rails are not aligned. Move the carriage and feel or listen to where the binding occurs. Realign the rails. When cor-
rectly aligned, tighten bolts.

6. No pressure display

Power off, improperly 1. Check wiring.
connected, or brown-out. 2. Verify power is ON.
7o e " pressure in display
Input display out of range. 1. Check unit scaling.
2. Check for electrical disturbance.
Loss of data set-ups. 1. Check data set-ups.
2. Check for electrical disturbance.

3. Disconnect and reconnect power.

8. Pressure display wanders

Loss of data set-ups 1. Check data set-ups.
2. Check for electrical disturbance.
3. Disconnect and reconnect power.

9. Jittery pressure display

Electrical noise in process or 1. Increase digital filtering.
line. 2. Increase display rounding increment.
3. Re-route signal wires.

Process inherently unstable. Dampen process to eliminate oscillations.
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.

70. "ULULUL" in pressure display

Input underload (negative
overload).

Check input levels.

11, "OLOLOL" in pressure disp

fay.

Input overload.

Check input levels,

12, Servomotor does not start

Power not connected.

1. Correct the power circuit.
2. Check fuses.

Loose connection.

Tighten any loose parts.

Connector external wiring
incorrect.

Refer to connection diagram and correct wiring.

Servomotor disconnected.

Reconnect wiring or replace cable. Cable may be broken in cat-track.

Alarm tripped.

Reset servo amplifiers.

13. Servomotor moves instantly and then stops

Encoder wiring incorrect or
broken.

Replace cable or connectors.

14. Servomotor speed unstable

Wiring connection to motor
defective.

Tighten any loose terminals or connectors.

15. Servomotor overheated

Ambient temperature too high.

Reduce ambient temperature to 40°C (104°F) max.

Servomotor surface dirty.

Clean dust and oil from motor surface.

Overloaded.

| Run under no load. If looks fine, look for mechanical binding.

16. Abnormal noise

Mechanical mounting incorrect.

1. Tighten mounting screws.
2. Center coupling.
3. Balance coupling.

Bearing defective.

Check noise and vibration near bearing.
Call FLOW Technical Service.

Machine causing vibrations.

Call FLOW Technical Service.

32
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CHAPTER 6

Engineering Drawings

The following drawings are provided with this manual. Please note that drawings are provided for reference only.
Drawings and part numbers can become obsolete as a part of FLOW'’s ongoing product improvement. If part numbers
are replaced by new numbers, FLOW Customer Service will inform you when you order new parts.

50i-S pump Dynamic Waterjet
013670 50i-S intensifier pump assembly 710870  Mini on/off valve
012692 Attenuator assembly 712262 DW]J cutting head assembly
010559 Check valve assembly 712453 DW] retrofit kit for IFB
010583 Intensifier/manifold assembly 712457  Z axis assembly
011377 Filter assembly 712486  Cable carrier assembly
011379 Booster pump assembly 712497  Wrist assembly
C-5841 Bleed-down assembly

Electrical

SUb'assembl'e‘_g Elementary electrical drawings for the IFB system
009930 Metering valve assembly are located in the electrical cabinet.
009967 Interconnect assembly with gauge 710649 Light curtain (optional)
015292 Central lube system schematic 711595 XY table electrical drawing
015382 Plumbing assembly 712108  Control panel assembly
015444  Air regulator/filter assembly 712341 DW} add-on panel assembly
711727 Pneumatic schematic 712540  DWjJ electrical drawing

711938  Air regulator

Layout

712875 IFB DW) 4400/4800 layout
712876 IFB DW) 2030/6012 layout

© Flow International Corporation 83



Chapter 6. Engineering Drawings

M-368

XY drawings

713589 2400 system

712356
713591
713015
714152

Base assembly

Bridge assembly

Mobile console

Motorized HD Z-axis assembly

713633 6012/2030 system

711834
713617
713015

Base assembly
Bridge assembly
Mobile console

712207 4800 system

711886
711893
713015

Base assembly
Bridge assembly
Mobile console

712655 4400 system

712356
711893
713015

Base assembly
Bridge assembly
Mobile console

Vertical assemblies

712231
714152
712125

Heavy duty vertical assembly
Motorized HD Z-axis assembly
Basic vertical assembly, 8”

84
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Repair kits

001198-1 Rev. G
60K high-pressure seal kit

# Qty Part# Description

1 1  A-4689 Food grade o-ring lube

4 2 B-1465-1 Intensifier seal ring

5 4 B-8075-119 Ultrahigh-pressure o-ring
6 4 004406-1 High-pressure seal

7 4 004407-1 Hoop seal

004694-1 Rev. C
Bleed-down valve repair kit

Used with valve C-5841.
# Qty Part# Description

1 1T A-0275-008 O-ring

2 1 A-0275-114 Oe-ring

3 1 A-0276-114 Nitrile back-up ring
4 1 B-5700-1 Bushing

5 1 B-5701-2 Seal

6 1 B-5702-1 Stem

7 1 B-5703-1 Seat

8 1 B-5723-1 Cone seal

9 1  A-0274-6 O-ring

10 1 A-0274-8 O-ring

Intensifier kits
Refer to manual M-310, ESL Intensifier

010641-1 Low-pressure seal kit
010642-1 ESL repair kit
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Tools

007140-1 Rev. H

60K intensifier pump tool kit

# Qty Part #
1 A-1275 1
2 A-1628 1
3 A-6333 1
6 B-5716-1 1
7 C-2217-1 1
8  A8466 10
9  002228-1 1
11 A-2185 1
13 A-1904 1
14 A-1903 3
15 A-1902 3
17 B-2484-1 1
18 B-1868-1 1
19  B-1867-1 1
20 B-1866-1 1

Description

1-in. strap wrench

2-in. spanner wrench
3-in girth wrench

Tool assembly kit
Intensifier assembly fixture
Medical Alert card

Shift pin tool assembly
Blue Lubricant

Class plate

Grinding paper, 320 grit
Grinding paper, 600 grit
Seal install tool disc
Seal install tool sleeve
Seal install tool guide
Seal install tool plunger

002228-1 Shift pin tool

SHIFT PIN
O-RING T/Oo"
Item Part # Qty

1 002227-1 1
2 A-0275-012 1

Description
Shift pin tool, 4 in.
O-ring

B-2291-1 Seal tool kit

Part of 007140 intensifier pump tool kit

SLEEVE
INSTALLATION

TOOL

SEAL
INSTALLATION

Item Part # Qty
1 B-2484-1 1
2 B-1868-1 1
3 B-1867-1 1
4 B-1866-11 1

B-5716-1 High-pressu

ALUMINUM
DisK

Description
Aluminum disc
Sleeve

Sleeve guide

Seal installation tool

re valve tool

Part of 007140 intensifier pump tool kit

SEAL
INSERTION

SEAL
REMOVAL
Item Part # Qty  Description
. . 1 B-5915-1 1 Seal removal tool
B-1813-1 Check valve lapping kit 2 B-5913-1 1 Tool holder
Item Part # Qty  Description 3 -5914-1 1 Seal insertion tool
T A-1904 1 Glass plate 4  A-0509-4 2 Setscrew.
2 A-1903 3 320 grit grinding paper
3 A-1902 3 600 grit grinding paper
86 © Flow International Corporation
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Dynamic Waterjet kits

711484-1 Rev. A
Mini on/off valve repair kit

FLOW Technical Service recommends that you keep two repair
kits on hand.

# Qty Part# Description

1 1 710819-1 Backup ring

2 1  710820-1 Seal

3 1 71082141 Stem bushing

4 1 710822-1 Poppet

5 1 710823-1 Poppet seat

6 1T  A-0275-014 O-ring

7 1T B-8075-005 O-ring

8 1 014203-1 Seal removal tool

712090-14 Rev. 02
DW] startup kit, .014”

Qty Part # Description
2 711621-1 Spray shield
4 711933-1 Blast disc
1 C-2691-1 Installation tool
1 B-5910-1 Swivel repair kit
1 B-6263-1 Swivel seal puller
1 710806-1 Precision nozzle collet
1 014194-40-40 Mixing tube assembly
2 014201-14  Orifice assembly
1 711484-1 Mini on/off valve repair kit
1  A-15034-1 O-ring
4 100313-080 80 mesh garnet sample

Consumables kits

011767-1 Rev. 02
Consumables for the 50i-S pump

# Qty Part#

3 1 010641-1

5 1 A-2185

8 1T  A-1449

9 1 A-1555

11 2 A-4689

12 4 B-1465

13 8 B-8075-119
14 8 004406-1
15 8 004407-1
19 4 A-1606

20 8 A-0275-125
21 4 005917-1
22 4 004382-1
23 4 004380-1
24 4  010001-1
25 4 010564-1
28 1 A-0275-008
29~ 1  A-0275-114
30 1 A-0276-114
31 1 B-5700-1
32 1 B-5701-2
33 1 B-5702-1
34 1. B-5703-1
35 1 B-5723-2
36 1 A-0274-6
37 1  A-0274-8

Description
Low-pressure seal kit
Blue Lubricant

0.45 micron filter cartridge-
1 micron filter cartridge
Food-grade grease

Seal ring

O-ring

High-pressure seal
Hoop seal
Corﬁpression spring
O-ring

Outlet poppet
Intensifier insert

Inlet check valve screw
Inlet poppet

Inlet check valve support
O-ring

O-ring

Backup ring

Bushing

High-pressure seal
Valve stem

Valve seat

Cone seal

O-ring

O-ring

Consumables for the cutting head

014201-X

711933-1
711621-1

Orifice assembly
014194-X-40 Mixing tube

Blast disc

Spray shield

© Flow International Corporation
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Spares Recommended spares

FLOW recommends that you keep these parts on hand.
0711768-1 Rev. A
50i-S pump spares . .
Dynamic Waterjet

Item Part # Qty  Description 5 A
1 A11367 1 6 micron filter element 7=16786-2 §B°°t cover Gl 7o
2 A2185 2 Blue Lubricant poi9iTT
3 C-1000-1 1 Low-pressure cylinder Water filters
4 B-1002-2 1 Seal backup sleeve , .
5 007038-3 2  HP cylinder end A-1449 0.45 micron cartridge
6 010559-3 2 Check valve assembly A-1555 1 micron cartridge
7 010561-1 1 ESL piston assembly
8 A-12571 1 Solenoid valve Other
?0 g'gggz': 3 /imtn,gtpm bl A-2185 Blue Lubricant

-8346-1 2 \ctuator assembly .

A-4 Food grade o-ring lub

11 A-2409 2 Compression spring 689 ood grade o-ring fube
12 A-0276-012 2 Backup ring
13 A-0275-012 2 O-ring DW] electrical

Part # Qty Description

A-13495 Limit switch with cable
A-13944-4 A,B axes servo motor
A-13944-5 Z servo motor with brake
A-14132-1 Proximity switch N.O.

1

2

1

2

A-15056-1 2 Proximity switch N.C.
A-14822-3 1  Position feedback cable
712585-1 2 A,B,Z bridge encoder cable
712585-2 2 A,B,Z base encoder cable
712586-1 2 A,B,Z bridge motor cable
712586-2 2  A,B,Z base motor cable
712486-X 1 DW]J cable carrier assembly
A-13945-2 1 Z axis amplifier

A-13945-4 1 A B axes amplifier
A-13430-3 1  Turbo PMAC card
A-18150-1 1  DC/DC voltage regulator

38 © Flow International Corporation
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Recommended spares

X,Y table electrical spares

FLOW recommends that you keep these parts on hand.

X,Y Table Size
P/N Description
2030 | 4080 | 4040 | 2040

A-13454 1 1 1 1 | 24VDC power supply
A-13457 1 1 1 1 |5 +/-15vd power supply
A-13473 2 2 2 2 | CE relay socket
A-13499 2 2 2 2 |CE reIay;24VDC;4P
A-13533 1 1 1 1 ACC-28 A/D board
A-13809 2 2 2 2 | Control relay
wissa | 8| 0| 1|1 [bmemiamonons oo,
wrsois | 1| 1] 0] D et nan
A-13945-3 1 1 0 0 | Servo motor amplifier, 750W
A-13945-2 0 1 1 1 Servo motor amplifier, 400W
A-13953 1 1 1 1 Digital DC input module
A-13954 1 1 1 1 | Digital DC output module
w007 | 31T | o | g imtsweh
A-14060 1 1 1 1 PMAC interface board
A-14829-11 1 1 1 1 | Circuit breaker, 4A (D trip)
A-14829-14 1 1 1 1 Circuit breaker, 8A (D trip)
A-14829-19 1 1 1 1 | Circuit breaker, 15A (D trip)
A-14829-2 1 1 1 1 Circuit breaker, 0.5A (D trip)
A-14829-7 1 1 1 1 Circuit breaker, 2A (D trip)
A-14830-4 1 1 1 1 Circuit breaker, 0.8A (G trip)
A-14835-1 1 1 1 1 | 6 plug power strip, 4', 15A
A-14838-1 2 2 2 1 Barrier block;540;2 terminal
A-19244-1 0 0 0 1 | Bridge limit switch, NO
A-19245-1 0 0 0 1 Bridge limit switch, NO
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X,Y mechanical spares

X,Y Table Size ,
P/N Description
2030 | 4080 | 4040 | 2040
A-01023-04 1 1 0 0 | Timing belt
A-14003-1 2 0 0 0 | Extension spring
A-19856-30 2 2 2 2 | Bridge linear bearing
0 2 2 2 | Base linear bearing
A-19889-30-1| 2 0 0 0 | Base linear bearing
R33761-1 0 1 1 1 Bearing mount
7122331 1 0 0 0 | Stabilizer swing arm assembly
Z-axis spares
Standard
X,Y Table Size
P/N Description
2030 | 4080 | 4040 | 2040
A-14006 1 1 1 0 | Gear motor
A-14904 0 0 0 .4 1 Cear motor, 12VDC, 15 in-ib
A-19856-20 2 2 2 1 Linear rail block (44x22x20)
HD
X,Y Table Size
P/N Description
2030 | 4080 | 4040 | 2040
A-14904 1 1 1 1 Cear motor, 12VDC, 15 in-lb
A-19856-20 2 2 2 2 | Linear rail block (44x22x20)
DW]J
X,Y Table Size
P/N Description
2030 | 4080 | 4040 | 2040
A-10165-5 2 2 2 N/A | Linear rail block, 34x17x15
A-13944-5 1 1 1 N/A | Servo motor, 400W with brake
71233141 1 1 1 N/A | Coupling, 14mm-10
90
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Miscellaneous service parts

Part # Description
C-2217-1 Intensifier assembly fixture

Bolts to a workbench; use for assembling the intensifier
on a workbench.

A-2185 Blue Lubricant

Anti-galling compound for all threaded high-pressure
connections.

A-4689 White Food Grade O Ring Lube

Use as a lubricant for all o-rings that come in contact with
water.

200006 Parker Super O Ring Lube

Use as a lubricant for all o-rings that come in contact with
hydraulic oil.

MS-2258 Intensifier Pump Maintenance and Service
Log
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Notes
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CHAPTER 7

Reference

» MS-2258, Maintenance Log
« MS-2266, Customer Support

« MS-2276, How To Be Successful With
Dynamic Waterjet
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