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Outline
There are kinds of cutting equipment for processing different materials with different requirements iu

course of production in an enterprise. Water-cutting equipment is a kind of cold cutting machinery

completely different lrom conventional cutting equipment, which has appeared in pace with science and

tcchnology ever-developing and can be suited for cutting a wide range of materials from metals,

nonmetals to composite materials and make the difficult machining problems solve easiJy.

A series ol water-cutting equipment made by Shanghai Jiujian Waterjet Equipment Manufacturing Co ,

Ltd can boost the ordinary water pressure up to 300 MPa or more, even 420 MPa working pressure to the

utmost extent ail6l cut various materials by means of special cutting heads. CNC Universal Surlace

Watcr-Cutting Machine is dcveloped independently by our company, which is a kind of ncw generation

cutting equipment with intemational advanced level and has products series with 300Mpa. 320Mpa,

380MPa. 420MI'a working pressure.

l-he system consists of high pressure generator, CNC or PC two drmensional semi-numeric control

systcms and CAD/CAM computcr aided system.'[his machine is suited in surfacc cutting any pattems on

various materials such as steel sheet, glass, composite materials, ccramics and etc.

'[he users

below:

L

of the CNC Universal Surlace Water-Cutting Machine should follow the requirements listed

'lhe opcrator must be familiar with thc propcrtics of the machine; unqualificd workqrs are

prohibited from operating the machine.

Protection goggle, work footwear and clothes should be put on during operation. [t is strictly

forbidden to touch the water column with your tfody. Kecp away from the cutting head for

saf'ety.

In case of f'ailures, the machine must be stopped for inspection and repair. In case of leakage, it

is strictly lorbidden to block up the leakage by hand or other substances.

The high pressure hydraulic system should be depressurized before any inspection or repair. It is

strjctly prohibited to inspect and repair the system under pressure. Furthcmrore, it is also strictly

prohibited to inspect and repair the electric, water and air circuits when electric power, water or

compressed air is supplied.

After the inspection and repair, the personnel should leave the dangerous zone and put the

machinc into tcst operation under normal working pressure for 3-5 ninutes. The machine can be

put into normal operation only if the test proves that the machine runs all right.

It is striclly f'orbidden to impact the high pressure water pipe.

As tbr the matters which are not mentioned in this manual, the relevant industry standards and

national regulations should be complied with.
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Chapter I Installation
Section 1 Preparations Prior to Installation

Prior to installation, the user should carry out the following preparations:

1. Environment: Room temperature 10"C-38"C; Relative humidity 30%-80%; sufficient

working space should be reserved.

2. List of materials to be prepared by the user:

No. D'escription Specs Qr Remarks

3-!hase
power
supplv

AC38OV/5OHZ, 3OKW
above

With power supply
isolation device
Earth leakage protection

2
Water
supply

>2kgicm'?(0.2MPa)
3 pcs of ll2" taps,
connected with water
supplv

3 Power cable
4-core

13*l0mm2 +l*6mm2) I pcs

The length should fit the
distance from the power
socket to the electric
cabinet ofthe booster
system

4 Water pipe ID: Ol5 3 pcs

The length of each should
fit the distance from the
water supply to the booster
system (proofpressure
0.6MPa)

5
Compressed
air Supply

Discharg"ing pressure
8Kg/ cm'; volume flow
0.1-0.3mr/min 't

Or an air supply with
discharging pressure
6kglm2 should be offered

a

o
Wear

reslstant
hydraulic oil

YB-N46 250 KG

7 Gamet sand 60-80pm Several
tons

8

Ordinary
hardware &

tools

Monkey wrench
(450+55)
Allen key
Normal screw drivers
and pliers

2
pcs

I set each
l pcs

Metric system, British
system

9 Electric tool Multimeter

l0 Earth wire I pcs

lt Hoisting
equipment

3{on fork lift or crane
For unloading and

installing the machine
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Section 2 Installation of Type JJ-I Machine (Cantilever Type)

1. Select a place for installing the machine based on the tlpe and specs you choose. For
the floo; space and layout of the machine, please refer to the Layout plan in Chapter
XV.

2. Get cveryt\ing rcady as per the "List of materials to be preparcd by the user,'in Section
1 , Chapter I.

3. Lift the Y-axis bed with a fork lift and move it into position. Before placing it on the
ground, steel shims of 5 - l0 mm (supplied together with the rnachine) should be put
under the M24 anchor bolts. Dismantle the Y-axis protection cover. Measure ihe
horizontal and verlical levelness by a leveler, taking the linear guide as the basis.
Adjust the M24 anchor bolts fbr leveling, and then the footing of the bed should be
firmly fixed.

4. [-ift the X-axis beam and move it onto the saddle on the Y-axis bed. Hit in taper pins
and tighten bolts.

5. Lift the water tank with the fork lift. Put the water tank in position with reference to the
position and dimensions marked on the front side of the Y-axis bed when the machine
left the factory. Use a <D8 transparenl hose with a length of 5 - 6 m (supplied together
with the machine), fill it with water and measure the levelness on the four corners of
tlre tank with the same heiglrt (within 2 mm) and then put shims under the corners of
the tank

6. Put the HP generator in the proper place (refer to Section l, Chapter II for details).
7. Put the sand banel in the proper place.
8. Put the operation desk in the proper place. '.
9. Install the external frame of the HP generator, 3/8* 1300 high pressure pipe (from the

T-connector on the sensor to the reducer on the external frame) and l/4*7000 high
pressure pipe (reducer to the straight connector on the Z-axis frame) (refer to Section l,
Chapter II).

10. Conneot the water pipes (service water, cooling water inlet, cooling water outlet) as per
the label plates (ref'er to Section 1, Chapter II lbr details).

1l. Connect the compressed air supply to the sand barrel. Connect the sand feeding tube to
the outlet on the bottom ofthe barrel and fasten it.

l2 Connect respectively the operating cables, cables tbr motors ofX axis and Y axis into
the junctron box of the machine and the operation cabinet. Pay attention to the labels
on the connectors and on the cabinet. Fasten the connectors.

13. Install the cutting head, and check L plate for verticalness, Check if the air pipes ofthe
solenoid valve above Z axis are securely inserted.

14, Connect the main power cord. Check if the circuits are connected in the correct way.
Then switch on the machine, and check if the main motor rotates in the right direction.

15, Jog the machine along the X axis and Y axis. If Ok, install the working platform Use a
small square with a thickness of l0 - 20 mm, or measure the four corners of platform
with the same height, until all the adjustment of platfonn are finished (flatness < 1

mm).
I 6. Now the installation of machine is comoleted.
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Section 3 Installation of Type JJ-II Machine (Gantry -Type)

l. Select a place for installing the machine based on the type and specs you clroose. For the floor

space and layout of the machines, please refer to the Layout Plan in Chapter XV.

2. Get everything ready as per the "List of materials to be prepared by the user" in Section I

Chapter L

3. Put the water tank in position with a fork Iift or a hydraulic cart. Adjust the 8 adjusting footings

around the tank, taking the fixed lboting at the center ofthe tank as the reference (the tank is so

big that the footing in the center cannot be adjusted. Therefbre, it is used as the reference to

adjust the other 8 footings). The adjusting steps are as follows:

A. Lift up each side ol'the tank respectively, and place steel shims (supplied together with the

machine) under the adjusting bolts lor getting levclness.

B. Use a <D8 transparent hose with a length of I 0 m (a hose is supplied together with the

machine, which could be used for adjusting levelness), lill it with water and measure the

levelness on the four corners ofthe tank with the same height (within 2 mm).

C. Check the 8 anchors around the tank and ensure that they are adjustcd to the right position.

Place the left part and right part of the Y-axis bed to both sides of the tank respectively with a

hydraulic cart while roughly determine the distances between the bed parts and the tank. Place

4 adjusting steel shims under the corners of the Y-axis bed (4 shims eaclr bed, supplied

together with the machine), and then screw the central adjusting footing (M24 bolt) into the

lower bottom plate from bottom.

Get the two straining beams ready. Verify which the front beam is and which the back bearn is

(there are marks both on the beds and the beams). Install the beams and Y-axis bed. Align the

taper pins and connect bolts (adjust the steel shims and move the bed appropriately, so that the

taper pins may be aligned).

Move the 2 Y-axis beds as a whole, and ensure an appropriate gap between the two beds and

the water tank (the nominal size ofthe gap is marked on the bcd as the cx-factory size).

Dismantle the two proteclion covers for the Y-axis beds. Measure and adjust the vertical

levelness of the lelt bed by a levelcr, taking the lincar guide as the basis. Measure and adjust

the horizontal levelness ofthe saddle by a leveler; Take a @8 transparent hose, fill it with water

and roughly measure and adjust the levelness of the right bed (the same height as the left bed),

taking the heights of both ends of the guide rail of the left bed as reference; tum the lead

screws of' the left and right beds by the handies (turning by 2 people, taking care of

4.

5.

tt-

7.
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synchronization) to move the saddle to one side, put an optical collimator onto the lell saddle

and align the marks of the mirror, and then move the mirror shelf to the right saddte for
measuring and adjusting the levelness and height of the right bed. Move the saddle forward and

backward with the handle during measuring and adjusting, so as to ensure that both beds are in
the same level with a deviation of < 0.I0 (Note the left bed should be regarded as the ref'erence

and should not he adjusted, only the right bed is adjustable).

8. lnstall the X beam onto the saddles of the left and right Y-axis bed, align the positioning taper

holes, push in taper pins and tighten the bolts.

9. lnstall the working platform for the water tank.

10. Put the HP generator in its proper position (refer to Section l, Chapter II lor details).

I L Put the sand feeding device in its proper position.

12. Put the oplyation table in its proper position.

13. lnstall the external frame for the HP generator. Install the 3/8*1300 HP pipes (from the

T-connector on the sensor to the reducer on the external frame) and 1/4+7000 high pressure

pipe (reducer to the straight connector on the Z-axis fiame) (ref'er to Section I, Chapter II lbr
details).

14. Connect lhe wal.er pipes as per the indications on the labels (ret'er to Section l, Chapter lI lor
dctails)

15. Conncct lhe compressed air supply to the sand barrel. Connect the sand feeding tube to the

outlet on the bottom of the banel and fasten it.

18.

16.

t].

Connect respectively the operating cables, cables for X axis and Y axis into the junction box of
the rnachine and the operation cabinet. Pay attention to the labels on the connectors and on the

cabinet. Fastcn the connectors.

Connect the main power cable. Check if the circuits are connected in the correct way. Then

switch on the machine, and check ifthe main motor rotates in the right direction.
Jog the machine along the X axis and Y axis to see if it works properly. Place a 600 mm angle

square onto the working platlbrm. Attach a dial indicator on the carriage on Z axis, and travel
slowly along Y axis, while at the same time adjust thetquare so as to parallel it with thc y axis

(deviation { 0.03 mm). 1'he square should not be shilled any more once it is well adjusted.

Thcn make the tip of dial indicator against the side of the square parallel with thc X axis and

move it slowly along the X axis, so as to measure if the square parallels with the X axis. Adlust

one of the two lead screws manually based on the unparallel degree until the square parallels

with the X axis (deviation { 0.04 rrrn).

Snecial Note!
*At this point it is not allowed to turn either of Y-axis lead screws bv hand. otherwise the

nrecision of the machine will get lost.

19. Tnstall the cutting head. Check il'the air pipes of the solenoid valve above Z axis are securely

inserted, and check the [- plate lbr verticalness.

20. Install the protection covers for left and right parts ofY axis.

2l . Adiust the working platform. Use a small square (or a piece of glass) with a thickness of 10 -
20 mm to measure the fbur comers of each platform and adjust them to the same height, until t
all the ad1ustment of platl'orm are finished (flatnes5.< I mm).

22. Now thc installation of machinc is completed.

m*n



Chapter II HP Generator System

Section I
Put the HP generator system

shaking.

2. Install the external ftame.

Oil diseharge polt I

3. Install 3/8*1300 HP pipe and 1/4*7000 HP pipe (this pipe is long, so supporr rings are used in

the middle part of the pipe for hanging it up).

4. Connect water pipe

Specs of water pipe: material: reinforced plastics, inner diameter: @15; length: with reference

to the distance between the water supply to the HP generator, The Connector 3 should be used

as the inlet of service water supply. The water supply should deliver a pressure of 0.2-0.4MPa.

When the pressure from the water supply exceeds 0.2MPa, the self-priming inline pump should

stop working; when the pressure is less than 0.2MPa, the pump should switch on automatically.

If the punrp cannot stop when the local pressure is larger than 0.2MPa, plcase open the plastic

cover of the pump and tum the adjusting screw in "-l-" or '1" directions, so as to have the pump

stop working when the pressure is >0.2MPa (pump operation for a long time is more likely to

lead to damage itsell).

Connector 2 serves the function that jf there is water on the flat plate of the booster, water will

go out from this outlet. A (D8 transparent plastic hose should be connected while its length

depends on the situation (the distance from Connector 2 to the drainage).

Conncctors I and 4 serve for the flowing water supply (recyclable) of which the function is to

cool down tcmperature ofthe oil in the hydraulic system by means of intemal water cooling,

6

l.

Installation of HP Generator

into designated position and have it stand firmly against any

3./8 x 1300 HP Fipe

Cool$g vater out let

Overfl.v late! outlet

Serwce vater ihlet

4. Coblihs {ate! inlet

Lrvel saus.

otl 1ar.k cledsins openings

oil discha.ge rort 2

1/4 x 1000 [P pipe
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6.

boncerning natural water source, please use cooling tower for cycling use of water if
applicable.

5. Wiring

7.

Connect a 4-core cable of 3* l0mm' + I *6mm' to the terminal studs in the electric cabinet

Fill in oil

Open the rear door ofthe HP generator, and screw offthe cover ofair filter. Oil should be filled

in gently, so that it won't overflow due to the fact that flow exceeds the capacity of the filter

element-

A level meter is insklled on the right side ofthe oil tank, Stop adding oil when the level meter

reaches more than 80o/o of its maximum scale.
\

Please use GB YB-N46 wear resistant hvdraulic oil.

Check rotation of main motor

Open the main power supply and switch on the electric cabinet. Push the button ofthe oil pump

and jog the pump motor. Check if the rotation direction is identical with the indicated one. If
not, exchange any twos of the three main power cables.

Exhaust oil pump

If the oil pump is switched on nght after oil filling, the air remains in the oil pump and pipeline

cannot be discharged, which may stop oil feeding to the pump so that the pump runs idle and

may be damaged consequently. Therefore, the air should be exhausted after adding oil into the

booster system.

A. Open the retum oil connection located on the top of the oil pump- Fill oil back to the retum

oil opening with an oil cup till the oil overflows;

B. Adjust ihe flow ofthe oil pump to Scale 8;

C. Jog ON and OFF buttons of the oil pump in turn. eenerally, most of the air in the oil pump

and oil pipeline will be discharged after 20 times ofjogging;

D. Adjust the flow of the oil pump back to Scale 4-5, tighten the nut. If it is necessary to

make another adjustment in future, the main power supply must be switched off.

I

I

I

8.
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Section 2 Working Principle of HP Generator

HP generator consists of hydraulic system, booster system, HP & LP pipelines, etc.

l. Schematic Diagram ofHydraulic System

ffi'u'-"



z. Water Supply System

The tap water is pressurized by thc "self-priming inline pump" (ofwhich the cx-factory setup is

that it switches on when the water pressure 50.2MPa) and filtered with three filters (5pm, lpm,
0.45pm). When the piston in the oil cylinder moves to one side, the LP check valve on the other

side is opened by the pressure ofthe water and the water goes into the HP cylinder, while when

the piston goes back, the LP check valve is closed by the pressure from the HP water.

Meanwhile, the piston rod pushes the water to open the HP check valve and the water flows

into the cutting head system tkough the HP pipeline, thus HP water injecting out through the

cuttirig head. In this way, HP water is supplied from the left and right IlP cylinder with the

reciprocating movement of the piston. When the left and right IIP cylinders work altematively
and Benerqe HP water, the water pressure will fluctuate dramatically at the moment when the

piston chanles over its direction. Therefore, the HP water generated by the HP cylinders must

go through a HP accumulator before it could be fed to the cutting head systcm.

The ex-factory setup ofthe self'-priming inline pump is so: it starts automatically as the water
prcssurc is 10 2MPa, whilc it stops automatically as the water pressurc is >0 2MPa Uscrs

should chcck it on an irregular basis When adjusting thc pump, the plastic cover should be

renroved. Obscruc the water pressure gauge when water is fceding, and turn the adjusting screw

ir "+" or '1" directions until the nominal ranee of ON/OFF is reached.

Flydraulic System

The principle ol the hydraulic system is as fbllows: the motor drives the axial plunger pump to

take out hydraulic oil from the oil tank, and feed it into the oil pipeline system through a check

valve; at this point the oil circuit separates into three: the oil cnters into one sidc of the oil
cylinder through change-over ofthe revcrsing valve to push thc piston, the oil in thc other side

of the cylinder is pushed out and retumed to the oil tank through a cooler. When the piston

reaches the end of the cylinder, it touches the reversing rod which triggers the limit switch.
Thus the reversing valve changes over direction and lfe reciprocating movement of the piston
realizes.

L

4. Booster

Thc pressure of the water is given by the hydraulic system. The ratio between the effective area

of the piston and the area of the piston rod is called the "boosting ratio". The booster

manufaotured by us has a boosting ratio of 21. Therefore, it is able to find out the water
pressure by adjusting the oil pressure. For example, when the oil pressure is l2MPa, the water
pressure is 12*21=252MPa. The schematic diagram ofthe booster system is as follows:

oi.l. out let

Fres3ure sensor

PIessule SerrsoI
accrnulat or

{mP61 
13

oil inlet vater it et
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Section 3 Safetv Device

The safety protection function of "auto unloading" is provided in the water cutting machine. The

safety protection device is designed specially for ensuring safety of personnel and equipment in

case the pressure rises up suddenly during operation.

A relief valve is installed in the hydraulic system. When the system pressure reaches the preset

value, thJ relief valve unloads automatjcally; at the same time, there is another system for ensuring

the function trf auto unloading: when the system pressure reaches or goes over the preset value, the

pressure sensor\will generate a signal to the pressure indicator which will pass on the signal to the

unloading valve, then the unloading valve breaks off and the oil discharges from it-

Among all the components of the booster, some of them contain small holes called "inspection

hole". If relevant components or seals parts are damaged, working media will go out from these

holes. It is strictly forbidden to block these holes with hand or other substances.

3-Color Lamp Operational Status Indication

There is a 3-color lamp located on the beam ofthe machine with the following meanings:

o Green: HP water available for cutting

o Yellow: pause, HP water closed

a Red: malfunction of machine (limit switch triggered, emergency stop)

ffi'"-'o
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Section 4 Dismantlement and Maintenance of

300MPa & 320MPa Booster Svstem

Water Filtering and Maintenance of Water Pump

The water cutting machine has higher demands on water. The properties of water, including
water quality, pressure, have some impact on cutting and the HP components. If the machine

loses the water pressure during operation, and if it is found out that there is no fault other than

the water circuit, the problem is probably due to shortage of water. The method of examination

and determination is as follows:

A. Check if there is any water supply from the tap. If so, check the pressure of tap water.

Whdn the pressure is very low, check if the water pump is running. Take off the plastic

cover\f the water pump, turn the adjusting screw in "+" or "-" directions with a screw

driver, so as to see if the pump is functional. If the pump doesn't work, it means there is

something wrong with the pump. If the pump works, adjust it until it stop running

automatically when the water pressure 20.2MPa.

ts. If the above steps are carried out while the system pressure is still lost, take off the

elements of the 3 water filters (make sure no wrong installation; the elements is 5pm, 1pm,

0.45pm respectively) and check if the elements are clean. If they are too dirty, replace

them respectively with new ones ofthe same specs. After that and before feeding in water,

loosen the small screws on top of the covers of filter elements to exhaust the filters, then

rctighten them.

The ex-lactory setup of the pump is that it starts automatically when the water pressure
<0.2MPa, and stops automatically when the pressure >0.2MPa. Users should check it on an

irregular basis. When adjusting the pump, the plastic cover should be removed. Observe

the water pressure gauge as water is feeding, and tum the adjusting screw in "+- or '--
directions until the nominal range of ON/OFF is reached. If the adjustment goes too far

towards the higher limit, the pump will run contiguously, which might damage the pump;

while if the adjustment goes too far towards the lower limit, the pump won't starts even if
the water pressure is low, which will result in a low pressure condition and the pressurc of
service water is unstable.

The quality of water may be different in different geopattemical areas. Plcase check the

elements of the water filters regularly and timely; if necessary, replace them.

Maintenance of HP and LP Check Valves

The above mentioned method is for examining and repairing of pressure losing fault during

IIP eheck valve on
the left

HP check valve on

ffi'o'-'u
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operation due to insulficient water supply or malfunction in water circuit system. Now we

begin to explain the way to examine and repair the second possible reason for losing pressure:

bad seals ofcheck valves:

A. Start booster system, switch on IIP and run the machine.

B There is a proximity switch on each side ol the oil cylinder in booster system. When the

piston changes its moving direction, observe the red light signal of thc proximity switchcs

and how the pressure fluctuates on the pressure indicator. If the red lamp lights up on the

left proximity switch on pressure dropping, it means that there is something wrong with

lhe LP check valve on the right or the HP check valve on the left. The reason is: when the

red lamp of the left proximity switch is on, the piston has finished a stroke from the right

to lbft and begins a stroke from lelt to right. At this time, the LP check valve on the right

and tllp HP check valve on the left are closed. If there is a pressure drop, it means either

the LP check valve on the right or the HP check valve on the left loses tightness to water,

i.e. water retums in the inlet of HP cylinder on the right or in the HP check valve on the

left. If it is the other way round, it means that the LP check valve on the left or the IIP

check valve on the right have some problems.

'r

Fig 2 - Appearance ofBooster Assembly

L screw plug 3. valve body 5. valve core 9. seal for plug I L screw

2. turnbuckle 4. spring 6. valve seat 8. plug 10. plug cover

Fig. 3 - Explored Diagram ofComponents ofCheck Valve

C. After finding out the faulfy fIP check valve with the above-mentioned method, dismantle it

7. O ring

ffi'o'-'u



with reference to the following procedure: first, relief complctely the pressure in the HP
pipeline, disconnect the HP pipe to the cheok valve (take off Part I while disconnect the
othcr end of llP pipe at the same time), and then remove Parts 3, 4, 5 and 6 in order; hold
Part 6 (valve seat) on a small bcnch drill with the right side facing downwards (as per the
direction indicated in Fig 3); place a flat plate (or a piece of glass) with the same height
onto the working platform ol the bench drill with a mesh #600 metallopatternic abrasive
paper on the top; run the &ill to lap the valve seat surface to be smooth; lap the surface of
Part 6 (valve seat) to be smooth lollowing a path of "8" shape with a mesh #600
metallopattemic abrasive paper; clean thE parts, apply Blue Goop on the threads, and
assemble the valve according to the sequence. At the point, the inspection and repair of a

HP check valve is fully carried out and the valve could be put into trial operation (pay
attention that after starting up the machine, the HP pipe connected to one side of the check
valve.should be loosened a little bit and then retighten after discharging the air away). If
th(- prdssurc is OK after starfup, it mcans the problem is solved. If not, it means thc
problem lies in the LP check valve. Afler finding out the f'aulty LP check valve, dismantle
it with rcference to the following proccdure. l) follow the procedure of HP check valve
dismantling, 2) loosen the 4 nuts connecting the HP cylinder, take off the end covers,
shake Part 8 (plug body) so as to take it out; looscn Part l1 (screw), takc away Part 9 (plug
scal); lap the surfaces ol Parts 8 and 9 manually with the same method mentioned above
until the surfaces of both parts are smooth; 3) check if the O-rings are damaged. Replace
them if necessary; 4) clean the parts, apply Blue Goop on the threads, and assemble tlre
valve according to the sequence. {Note: When tightening the 4 big nuts, please evenly
tighten the nuts crosswise so as to prevent the HP cylinder liom inclining due to its own
weight. Special attention should be paid dunng assembling. Special methods and skills
shall be mastered!), 5) start up the machine. When starting up, the HP pipe connected to
onc side of the check valve should be loosened a little bit and then rctighten after
discharging air away; 6) After the big bolts of the HP cyiinder are installed and the
machine operates fol a few hours, it is necessary to check the tightness of the nuts once
dismantled, so as to ensure that the bolts are tightened with the same torque.

'lhe above parapatterns arc the dismantling and maintaining procedures of HP and LP check
valves. ,,

3. Maintenance ofHP Cylinder and Seals

If serious water leakage is discovered at the inspection holes of the end covers of the HP
cylinder or on Lhe lateral sides of the end covers, it means the seals inside the HP cylinder wear
out or lhe metal of the HP cylinder gets fatigue. Rel'er to the following method lbr
matntenance:

l) Discharge completely the pressure in the HP system and switch off the main power
supply,

2) Remove the HP pipe, check valves and plugs on both ends. Ref'er to Clause 2
"Maintenance of FIP and LP Check Valves", Section 4 of this chapter for the wav of
dismantling;

3) Remove 4 bolts on the I-IP cylinder;
4) Hold the HP cylinder with both hands, move it upward and downward gently to pull it

out. Note: it is a must to hold the HP cylinder with hands and move it away from the
piston rod gcntly, so as to avoid damage to the rod and the seals inside caused by sudden
falling of the cylinder;

@ 0&0
(iil',**},,*@ 0 S S

l'ig- 4 - Explored Diagram ofComponents ofHP Cylinder
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5) The same measure should be followed when dismantling the other set ofHP cylinder;

6) Place the dismantled components on the working platform in turn. Clean the piston rod

with soft cloth, and check if it is damaged (scratches, rough surface, breaches, etc.). The

surface of the piston rod must be bright and clean (roughness 0.2 u - 0.4 u ). Replace the

piston rod in case it is damaged (refer to Clause 4, Section 4 ofthis chapter).

Check if there is any obvious bulge on both end covcr of the HP cylinder. If so, it means the

cylinder is damaged and must be replaced;

7\

e)

!'ig. 5 - Explored Diagram of Components of Booster Assembly
't

Check if the seals inside both ends of the HP cylinder are damaged, and il'the end faces

of the copper ring are unsmooth or with obvious impression (refer to Fig. 4 - Explored

Diagram of Components ofHP Cylinder). The seal ring consists of3 parts: HP seal ring,

O-ring and back ring.

Lap both end faces of copper ring. It is possible to use firstly a metallopattemic abrasive

paper of lower than mesh #600 lbr lapping, and then a mesh #600 metallopattemic

abrasive paper for final lapping. A path of "8" shape should be followed in lapping;

Special tools should be used for assembly purpose when replacing seal rings (supplicd

together with the spare parts attached with the machine). Take out the special tools from
the Spare Parts Container and canl out assembly with the tool which contains 5 parts (A,

B, C, D, E) indicated in Fig 6.

8)
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Fig 6 - Sketch drawing for HP Seal Ring Assembly Procedure

i) Place Part A onto the extemal circumference of Hp cylinder for positioning
purpose;

ii) Place Part B into the hole of Part A and attach it firmly on the end face of the Hp
cylinder (Note: Part B has a taper hole a9d the larger diameter should face top).
Place the seal ring on Part C (Don't confuse the installation orientation );

iii) Place Part C into the middle ofthe Part B's hole, and then take out part B,

iv) Tum Part C upside down so that the larger diameter faces the ground. Hold part A
& B and press down Part C to push the seal ring into the Hp cylinder;

v) Take out Part A, B & C. Place E onto the end faces ofHp cylinder, Then place part

A onto the external circumference of the cylinder for positioning purpose. Hold
Part A by hand, tum the cylinder around and place it onto the platformj

vi) Put the inner cover into the inner hole ofthe HP cylinder;

vii) Put Part E onto the extemal ring ofthe cylinder for positionrng purpose,

viii) The same as Fig 2;

ix) The same as Fig 3;

x) The same as Fig 4.

I 0) Don't let dirt or impurity stick on the componcnts when cleansing them;
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I l) Lubricate the piston rod and the inner hole of seal rings inside the HP cylinder. Apply
Blue Goop on the threads ofcheck valves and plugs,

12) Put the copper ring onto the piston rod. Put it until it reaches firmly to the end face of the

Iarge end cover. Place gently the HP cylinder through the piston rod and move it slowly

to the large end cover. After that, assemble the plug and place it gently into the inner

hole of the cylinder until the requirements is fulfilled (refer to Fig. 5 - Explored Diagram

of Components of Booster Assembly);

13), lnstall the end cover and tighten the 4 bolts, Note: When tightening the nuts, it is a must

to hold the HP cylinder and the extemal end cover with your hands and evenly tighten

thb nuts crosswise, Special attention should be paid! The same method should be used

for \e assenbly ofthe other side;

Install check valve sets and HP pipeline with the same measure mentioned in Clause 2,

Section 4 ofthis chapter;

The abovc parapatterns are the method for disassembling IIP cylinder and replacing IIP
seal rings. Now the assembly of HP seals rs finished and the cylinder could be put into

trial operation. Pay attention that the air remaining in the HP cylinder must be removed

(the same methods explained in item 5), Clause 2, Section 4 ol this chapter) before the

water is supplied and trial operation starts. If leakage is still found on the ends oi the HP

cylinder during trial operation, and bulges are found on both sides ofthe cylinder or there

is leakage in the cylinder itself, it means the metal material of the cylinder gets fatigued

and the cylinder is damaged, The above-said process should be tbllowed for replacing a

new HP cylinder

4. Maintenance and Replacement ofLP Seals and Piston Rod

LP seals refer to the sealing tbr the oil cylinder and piston. They serve the function of
preventing oil leakage or intrusion, and keep a stabl€ pressure in LP system, so that proper

operation of HP system is guaranteed.

If oil leakage is found on the inspection holes ofthe cylinder cover, it means the seal ring in the

cover wore out and needs to be replaced. Otherwise, the water in the HP cylinder might go into

the oil cylinder and the oil in the oil tank might mix with water

If the seal ring of the piston rod is damaged, the HP system will have the following faults: thc

machine runs properly and the pressure is stable when switched on; after running for a period

ol tirre, the pressure drops gradually and cannot be raised up agarn.

These two problems are the foundation forjudging possiblc reasons ofthe faults. Normally, ifa
seal ring is dismantled, it should be replaced no matter if it is damaged or not. So the

recommendation is that the seal rings should be replaced no matter ifthey are damaged or not.

t4)

ts)
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Fig 7 - Explored Diagram ofEnd Cover Seal and Reversing System of Oil Cylinder

0s

Fig 8 - Explored Diagram ofComponents ofPiston and Piston Rod

I ) Dismantle the HP pipe and check valve on the left and right connection. For the steps of
dismantling, please refer to Clause 2, Section 4 ofthis chapter (Maintenance ofHp and Lp

Check Valves):

2) Dismantle the HP cylinders on both ends. For the steps of dismantling, please refer to

Clause 3, Section 4 ofthis chapter (Maintenance ofHP Cylinder and Seals);

3) Loosen the nuts on the 2 end cover at both ends ofthe oil cylinder (8 pcs in total);

4) Looscn the 4 bolts on the bottom of two end covers with an Allen key;

5) Hold the cylinder and pull out the end covers from the piston rod gently;

6) Pull piston and piston rod out ofthe cylinder;
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7) Check: any scratch or rough on the piston rod; any scratch inside the cylinder, damage to

the Y-shaped seal ring on the piston;

8) A caliper is used for taking out upper retainer ring on end covcrs and upper retainer ring on

piston respectively. Take out the sealing parts on the end covers and piston and check if
there is any damage,

9) Judgment could be got with the examination results.

We recommend replacing all the seal ngs no matter if they are damaged or not. There arc a

bag of spare seals attached with the each cylinder when the machine leaves the factory. If they

are used up, please order from us in advance (Oil Seal Maintenance Kit M 10641 ).

As for the problems of the piston, piston rod and oil cylinder, they should be replaced

promptly.

Please assemble the piston and piston rod as per the requirements. Remember the positions ol

the parts. Rcfer to Fig. 8 for explored diagram. After the piston rod is assemblcd, grease the

inner chamber of the oil cylinder. Install a Y-shaped seal ring on one side of the extemal

circumference of thc piston and install the piston into the cylinder. Push the piston into the

other side until the external slot of the piston exposes. Then install a Y seal on the other side,

and push the piston into the cylinder (special care shall be placed not to install in a wrong way).

As lbr the assembly procedure of other parts, please follow the sequence and positions o1'

disassembly, and refer to the dismantling measure of HP pipe and check valves listed in Scction

4 of this chapter, as well as l'ig 7 and Fig 8,

5. Replacing Reversing Seal

Reversing systems locate at both sides of the cylinder end covers (Fig 7).

When the reversing seal is damaged, orl will leak ou(at the end faces ol the gland. When this

happens, the seal should be replaced in time. Ifthe reversing spring loses its function, the signal

rod could not be fully return and thus the phenornena of unstable reversing or no reversing

happens.

Method and procedure of replacement:

Cut off the power supply. Dismantle the inductive switches on both ends. Dismantle the

switches and supports;

Screw offthc nuts, and renrove 2 screws on each side by an Allen key;

Take out the components. Check if the reversing seal and O-rings are damaged and the spring

is bent or shortened.

Replace the seals and spring, and them reassemble the parts (refer to Fig 7 - Explored Diagram

ofReversing System).

Install the switch support and inductive switch.

Ttial operation: when the machine is staded up or running, it is possible that the reversing

systcm doe sn't work. If so, please adjust the distance and height of the 2 inductive switches. If
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the distance isn't right (generally the axial distance between the inductive switches and the nuts

shall be set at 8 mm), the two switches may be induced at the same time, thus the oil cylinder

won't work; and if it is too high, the induction won't take place and the cylinder won't work,

too. Tighten the inductive switches after adjustment so that they won,t move due to the

operation ofthe machine and consequently stop functioning.

6. Cleaning and Maintenance ofFilter in Oil Tank

The filter in the oil tank should be cleaned on a regular basis. The oil circuit may be blocked if
it hasn't been cleaned for a long time. The filter locates under a semicircle cover ofthe oil tank.

Dismantle the oil pipe at first, then loosen the 8 bolts by an Allen key and take out the filter.

Screw it o{and water it with gasoline, Replace it with a new one if the filter mesh is damaged.

7. Changing Hydraulic Oil

Long-term operation of machine may deteriorate the quality and cleanness of hydraulic oil, so

it is required that the oil should be changed once every year by the following method:

on the both sides of the rear part of the oil tank, it is marked "Left oil rank outlet" and "Left

oil rank Drainage". Remove the 2 screw covers under the labels and drain oil into a barrel.

Aftcr that, remove the bolts fixing the covers ofthe tank on lateral sides with an Allen key, take

off the covers and clean the bottom of the oil tank with gasoline (no water or other impurities

should remain inside the dried tank).

Reinstall the lateral covers, screw in the left and right drainage plugs, connect oil pipes, open

the covers ofair filters and then fill in fresh oil. As for oil filling and the following steps, please

refer to Clause 6 & 8 of Section l, Chapter II.
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Section 5 Two Stage Booster System

The two stage booster system (optional) is designed specially for cutting glass with purpose of
punching under low pressure and cutting under high pressure, so as to avoid breaking the glass due

to the high pressure during punching.

The pressure for the first stage is preset to be below 200MPa in the factory, while the user may not

change iL This pressure changes together with the changing setup of cutting pressure. But the first

stage pressure will not exceed 200MPa under the maximum working pressure allowed by the

machine.

Setup of punch\g time: the setup of punching time depends on the thickness of the glass. It is set

up by the operator based on the pressure of the machine and the thickness of the glass. It is

conlrolled by the punching time relay which locates at the outer flank of Y-axis and near the

operation desk for convenient adjustment purpose.

Operational principle of two-stage booster system: it consists of solenoid reversing valve and time

relay. When the time relay is set to 5 seconds, the solenoid reversing valve is under "power on

delay" mode in these 5 seconds after the machine starts up- At the point, some hydraulic oil

overflows the solenoid reversing valve and retums to the oil tanl, so that the pressure is reduced.

After the 5 seconds. The solenoid valve is switched offand overflow is stopped in the systern, while

the machine starts to run in high pressure mode.

The solenoid reversing valve ior two-stage boosting locates under the valve plate in the front of the

hydraulic cabinet. Ifno two-stage boosting is needed, you may either turn the time relay to "Zerc"

or disconnect the plug of the solenoid reversing valve.
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Section 6 Assembly, Disassembly & Maintenance

of 420MPa & 380Mpa Booster Svstems

The inner structures of these two boosters are identical with the 320MPa booster described in

section 4. They share the same major components and Hp and Lp seals. The differences lie in the

components and seals of the reversing sysiems. In 420Mpa & 3g0Mpa booster systems, the

components of HP cylinders are connected by threaded connections, while the Hp cylinders of
320MPa series are connected by bolts. Therefore, the Hp cylinders and end covers of 420Mpa &
380MPa booiter systems are ofthreaded connection structure.

\
special tools are necessary for dismantling the Hp cylinders and end covers of 420Mpa & 3gOMpa

booster systems. There are two kinds of special tools: one for dismantling end covers and the other

for HP cylinders. These tools are provided together with the machine.

Despite the different special dismantling tools and reversing system, the dismantling and

maintaining methods and procedures described in Section 4 of this chapter shall be regarded as the

reference for dismantling and maintaining 420Mpa & 380Mpa booster systems.

Sketch drawing for 420MPa booster system: Fig 9, Fig 12 attached.
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Fig 9 - Appearance of 420MPa Booster Assemblv
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Fig l0 - Appearance of 380MPa Booster Assembly

\

Fig I I -Explorcd Diagram of 380MPa Booster and Its Reversing System

Fig I 2 -F.xplored Diagram of HP & LP Components of 380MPa & 420MPa Booster

System
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Fig 13 - Explored Diagram of HP & LP Components of 380MPa & 420MPa Booster System
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Chapter III Working Platform System

The working platform system is the major moving part of the machine. The flexibility and accuracy

of its movement have a direct impact on the processing accuracy of work pieces. Therefore, it is a

must to frequently check and maintain the working conditions of the movable parts of machine Ibr

pfoper opefatlon.

Sebtion I Check and Adjustment on Accuracy of Ball Screw
,i

l.Check and Adjustment ofAccuracy and Torque ofLead Screw

Lcad screw is a major part of the machine, having a direct impact on processing precision. On

checking it, the first step is to put a dial indicator against one side of the screw. Move the

carriage to see ifthere is any axial run-out. The normal run-out shall be within 0.01-0.03 mm.

lf axial run-out is larger, tighten the slotted nut inside the bearing bracket until it could be

tumed gently.

2.Check and Adjustment ofNut Block

Nut block is a bridge connecting lhe lead screw and the cariage. It features a very precision

matching accuracy lf the cleanness and lubrication of the lead screw could not be guaranteed,

gap will appear between the nut block and the screw, thus resulting in the screw transmission

getting loose, which will have a negative impact on the cutting accuracy. If there is severe

wearing and ioosening, the lead screw should be replaced.

't

3 Check and Adjustment ofBearing Bracket and Supporting Bracket

Bearing and suppofting brackets serve the functions of supporting, positioning and rotating the

lead screw. It shall be installed in such a position that the lead screw could be parallel with the

guide rail. Any deviation such as in height, parallel or central position may lead to uneven

rotation or vibrating of the screw. When checking the screw, it is able to measure the lead

screw, taking Lhe guide rail as reference, and adjust the centre and height ol'the bearing

brackct and support bracket of the screw while at the same time guarantee that thc horizontal

position ofthe bearing bracket is vertical to the guide rails.

4. Error Ajusting for Y axis synchro-system of Brige Type Machine

Y axis doublc screw mandrel synchro-systerr, the allowable error which sct by computcr for
synchro system should (0.40mm, when the eror of synchro-system-0.4mm, the righi and

left Y axis will stop work, Ilthis problem happen, please adjust it according following steps:

Turn off the driver, tum the left or the right Y axis a bit, meanwhile, please note to observe

the error value which be shown on the computer, till ajusting the value to the zero position or
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(0.1mm. Then turn on the Diver-

When need to reset the Uprightness of the X axis and Y axis, please ajust according
following steps:

O Tum offthe Driver and open the shields of left and right Y Axis;

@ Please turn off the Mini High-breaking Capacity Breaker RLIO and tum off the Mini
High-breaking Capacity Breaker RLI l, both located inside the Y axis.

@ nst two worker tum the left Y axis and right y axis at the clockwise direction by a

6and shank till the slider bump agatnst the onentation block which located at the end of
line4r guide;

@ furn qt the Diver, aftor the Y axis move about 300mm(out of the location limit at the
positivb direction, then stop it, turn off RLl0, tum offRLl l;

@ Install on the shield;

Section 2 Guide Rail

The guide rails are the paths for machine movements, They shall be linear and parallel to each other.

The carriage moves along the guide rail by the rotation ofmany steel balls inside it.. If the rails are

corroded or contamihated by foreign substance or dust so that the rails aren't well lubricated as

usual, the steel balls inside the caniage may drop out and the carriage has to be discarded as useless.

This phenomena are: uneven speed ofthe machine, unable to cut a round circle. Ifthese phenomena

are found, a prompt examination and maintenance should be carried out. And the rails or carriase

should be replaced in case of severe damage.

I
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Section 3 Lubrication System

pachi.lre for lubrication purpose, Push is handle and the oil is

il1_to the oarriage. The nuts, lead screws and guide rails should be

plopor running and a long service life.

idf the gr,ride rails and the lead screw, the manual oil pumps
i .l.ii .I

Ml.;p Eesq,ed 3 - a times before every shift starts. Better results will be

vthcm tlle maohine runs along X axis and Y axis without cutting-
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@ ,fudhdB€;ofl oould be chosen for lubrication.
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Chapter IV Z-Axis System

l.The function ofZ axis in the machine is to hold the tool tip and make it so up and down that

the tool tip may keep an optimal cutting distance with the work piece. The principal is as

follows: the control button starts up the LV miniature motor; the rotation of the motor is passed

on to the gearbox which lowers the rotation speed and drives the lead screw; the lead screw

moves together with the carriage fixed on the guide rails and with the nut on the screw, so that

the upward and downward movements are realized. Based on the operating range, a limit device

is inslafled at each end of Z-axis. When the caniage travels to the terminal positions on one end,

the limit device will alarm and stop the machine automatically, so as to prevent bumping.

2.In case'that malfunction occurs and the system needs to be disassembled for repair purpose,

please paylttention to the foLlowing: if the motor is running, the gearbox is blocked, the lead

screw is bent, the bearing is corroded, the guide rail and the carriage are movable or they get

loose due to wearing; the limit devices are working. In case ofany ofthe above faults, repair the

corresponding I'aults and replace parts if necessary.

3.The stainless steel housing of the Z-axis system should be opened every 3 month for cleaning
and lubricating the lcad screw, guide rails and bearings.

Schematic Diagram of Zaxis System

nrotor (DC 2411 5 1\[)

besring bf,acket

colurect 1rrg
sleeve

bearing (?02)

lead screw {GD2005}

euide rail {5GA20F)
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Chapter V Cutting head set

Section I Working Principle of HP Water Switch

The HP water switch serves the fuction to tum on and close up the high pressure water. Turn on

the high pressure water-------compress the air into the Cylinder, under the effect ofcompressed air,

th€ Cylinder Spring be compressed and push up the Valve Needle, then the high pressure water

come into the cutting head; Close up the high pressure water----------close up the compressed air, the

Cylinder,spring will restoration. By the action of the Spring, the Valve contact with the conical

surface ofinner orifice for the Valve seat" the high pressure water be closed.

The combinatijn between high pressure water and cutting head, can tum on and close up the high

pressure water instantly. so it can save the time of postpone before the start of cutting and the

time of decompression after cutting be finished, meanwhile, it can avoid the phenomena of water

back into the cuttine head.

Section 2 The Installation and adjusting ofhigh pressure water switch

Before the installation and use of high preesure water switch, firstly, you should lock up the

Valve sleeve (22) and the connection rod (13), then adjusting the Orientation Threaded Sleeve

(8).The method of adjusting: Push the Valve Needle to the bottom and touch with the conical

surtace ofthe Valve Seat.(till can't move on), Now adjust the Orientation Threaded Sleeve (8) till
the upper extremity surface of Valve needle 0.2-0.5mm higher than the inner orifice plane of the

Orientation Nut (8). Lock up the Cylinder (l ) and Valve set (22).

The Schematic Diagram of High Pressure Water Switch
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Section 3 Working Principle of Cutting Head

The high pressure water pass through the Water Switch, then enter into the Cutting Head.
The High pressure water pass through the orifice, then form the high speed current, by
the effect of the high speed water current, form the negative pressure, tbe gamet be
absorbed into the water current and mixing together, then enter into the mixing fube,
jetting out together at high speed.

\
I Inlet Pipe coverjng G3/8

Cooper Bush

O-Ring 9x 1.8

ExhaustNut G3/8

Cooper Bush

, O-Ring 69 X 3.55

O-Ring 3.15x1.8
Threaded Sleevc

High Pressure Tube

Screw Plug

: Inlet Tube Socket

O-Ring ll.8xl.8
Valve Sleeve

Gamet Feeding Tube

[,ocknut
Clamping Sleeve

Splash Guard

- ..)

_t

- ai

l
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The Schematic Diagram of Cutting Head

Bearing Plate
Garnet Injecting Tube

Gamet Maxing Tube

Gem, Gem Scat

Connection rod
Valve Seat

Valve Needle

Sealing Ring

Copper Ring

Orientation Threaded Sleeve
O-Ring 9x 1.8

clip retainer ring for hole

Bottom Cover ofPiston Cylinder
Piston
Piston Rod

Spring

Piston Cylinder
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Section 4 The installation of Cutting Head

Put the Nozzle (14) into the Garnet Mixing Chamber (15), screw into the HP Blade
rod and tighten it;
lnstall on the Mixing Tube (46), Push the mixing tube up till it can't move on (touch
with the Garnet Mixing Chamber);
Install on the Clamp Housing (19) and Locknut, only need screw them down by hand,
can't use other tools screw down forciblv.

Section 5 Installation and Use Notication
\

After a certain length of operation time, it's necessary to adjusting the Orientation
Threaded Sleeve (8) frequently to ensure the normal working and useful life;
Before be installed, the each Screw thread joint should be coated by blue goop to
prevent from seizure;

The Seal hoop (10) , O-nng Q), (23), (28), (29) are all the exhaustion parts, Befbre be
installed, they should be coated by lubricant( White goop) to prevent from damage;
The high pressure water must be filtered and reach the standard, the dirty water will
affect the useful life or damage the switch.
The air pressure should be >0.6Mpa, no air pressure or deficient air pressure will lead
the high pressure water can't be tumed on .

Strictly prohibit collision, otherwise the cutting head will lose the precision, and
aflect the useful life.

3.

4.
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Chapter V Sand Feeding System
l Working Principle

Sand 1'eeding system consists of sand barrel, air pressure regulaiing valve, sand feeding tube,

sand cup, sand control valve and air control valve. During operation, the air is supplied by an

extcrnal air supply. The air pressure regulating valve controls the pressurc to around 0.2Mpa

and feed air into the sand barrel. With the pressure, the small pneumatic Cylinder pulls the

spool ofthe sand control valve, so that sand is fed out. Ifthe sand valve close button is pushed.

the system goes back to original status in a reverse sequence

2.Metho<i of Use

When usirlg the system, firstly fili the sand barrel 
'r,ith 

sand, tighten the cover of it and open

thc air reliefvalve; then adjust the air prcssure to around 0.2Mpa, open thc valve at the bottom

of the sand barrel, so that sand flows into the sand cup. There is a tunable nut on the rear side

of thc sand valvc for adjustrng the sand flow which should be adiusted accordine to the

material and thickness ofthe work piece.

3.Cautions

Principally, the sand shall be screened and kept dry before being added into the sand banel.

The air pressure in the barrel shouldn't be too high and the air vent on the sand cup should be

open. If sand is blorvn out from the air vent, use a light cloth to closc it and wait until thc sand

flowed in the sand pipe becomes higher than the sand inlet. Note: Never let the sand barrel be

etnpty belbre adding sand, or the sand pipe will be full of air and sand will be blown out

aftenvards.

4.Method of Dismantling

Al-ter a certain period of time, the spool hole in thtl sand valve is wom out and need to be

rcplaced. Whcn dismantling it, firstly dismantle the screws fixing the sand valve, then

dismantle the screws on the small Pneumatic cylinder, take out the spool and the shaft of the

small cylinder at thc same time, and push out the spool; place a new spool into it, retighten it.

when installing the small cylinder, pay attention that a flat surface on the spool shall be

against an adjusting screw on the valve body. The adjusting screw should not be tightcned too

much. [t should be able to pull the shaft of the pneumatic cylinder. Finally, install the valve

body and then the procedure finishes. This method is also suitable to the disassemblv and

assembly process in case ifany water goes into the valve body.

Special cautions: when adding sand into the sand barrel or maintaining the barrel, the screw

plug of the sand barrel should not be opened until the compressed air in the barrel is

discharged completcly, otherwise it may cause personal injury.

Asscmbly drau,ing of sand cup and sand valve attached:
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Chapter VII Water Tank & Tilting Table Device
Lwater Tank

Water tank is used for placing work pieces, eliminating noise and storing waste during cutting.

Generally, the lower the water level is, the higher the noise will be. So the water level should

be just a little lower than the platform. And the upper platform surface of the tank shall be at

the same level. If the tank is damaged due to long term service, it should be replaced, or the

cutting accuracy will be negatively impacted. In case that too much sand deposit in the tank,

the sand should be cleared away, otherwise it will have a negative influence on the

surrounomg envfonment.
t

2.Tilting Table Device lOptional)

The tilting table device is driven by a motor and a reducer which rotates and pulls the steel

ropes at both sides of the water tank. The two ends of each cable are fixed to the tension arms

fixing on both ends of a square shaft on the water tank. when the ropes are drawn back, the

tenslon arms tilt up, which makes the square shaft tilt, too. And the big blades on the shaft rise

with the motion and form an angle. Thus, the work piece could be placed. When a work piece

is put on, press "DOWN" button and the big blades move into the water tank while the work
piece is put onto the platform ofthe tank In this way, the tilting motion is finished. The same

procedure should be followed for taking off the work piece. This system is essential for

reducing labor intensity and wear of damageable work pieces (e.g. glass, ceramics) when

loading and unloadlng the work pieces.

3.Cautions

The tilting device shall not be overloaded, otherwise the motor might be bumed out, the steel

ropes might break and,/or other parts might deform lfnd get damaged. The maximum load of
this system is 150 kg. The seal between the square shaft and the water tank might be worn out

and water leakage thus be found. Ifso, the reinforced sealing should be replacetl.

If the functions of rising and lowering tilting table fails, the EMERGENCY srop buuon shall

be pressed down, and then check if the electric circuit, limit devices, steel ropes. tension

device, pulleys are all right.

stop the machine immediately whenever any abnormal noise is heard. check if the pulleys

rotatc or the steel ropes are in the pulley groove. Repair the pulleys if they don't rotate, and

keep the steel ropes in the pulley groove.
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Chapter VIII Operation System And Computer Aid Design

There are two types of operation systems: PC conkol system and embedded control system. Now

wc use the 320W system developed by Nanjing Huaxin Co. as the embedded control system- The

PC control system could be divided into two kinds based on the motion control card and control

software used in the system: one is domestic made motion control card and GNC control software

("PCl"), the other is US-made motion control card and JETAREAM control software ("PC2").

e&ion I Functions and Principle of Operation Systems

| .Functions of Operation System

The operation system controls the overall operation ofthe machine. It serves a similar function

like a brain of a human being. When the program is running, it gives commands to the driver

and all kinds of switches, quickly analyzes feedback information and compares it with the

command it has given for any difference, and promptly gives further commands. This keeps

happening until the program stops. When the program stops, the system will give a command

to stop the tool tip at a designated position.

2.Principle of Operation Systems

PCI system, which is designed for running under WINDOWS XP environment, is a

G-CODE programming software built up on the basis of CAD and with reference to the

characteristics of CAD. It could be directly loaded into CAD for operation, while the

drawings made by CAD could be transferred int4r codes directly. GNC's control software

will give commands through the motion control card based on the codes.

PC2 system, which is designed for running under WINDOWS XP environment, is a

JETSTREAM programming software built up on the basis of BOBCAD and with
reference to the characteristics ofBOBCAD. It could flrm BOBCAD into codes and send

them out through the motion control card, while at the same time monitor real-time

feedback and make adjustments whenever it is necessary.

B.
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7.

8.

5

6.

Section 2 Installation & Operation of PC-based System

2a. Install and Setup BobGad/GAM for use with Jetstream Waterjet

Install Bobcad/Cam v2l or higher on the pc by inserting the disk and double clicking on
thc Sctup.cxc icon When prompted sclect "Full lnstallation',. Ifyou do not have a
BobCad/CAM v2l installation disk, the program can be downloaded at thejr website,
u'u rv.trobcad.cont

RunSobCad/CAM by going to the Start Menu > All programs > BobCad_CAM v2l >
BobCa(-CAM v2l or by double clicking on the l)eskrop Shortcut.
when first run, the BCL License status screen will appear. 'fhe top right hand side of this
dialog contains 2 command buttons; "Run Demo,'will appear until the Application has
bccn installcd for more than 30 days, after that period it rvill change to ..Closc,, Thc other
command button is "Rcgister". Click on "Register"
Another dialog will appear containing a frame titled ,.Customer 

Codes,,. This Frame
contains User Code I and User Code 2. Send these codes as well as the customer
infornration (Customer Name, Address, Contact details) to rrds dieitizc(lalqlltail.co:r .

Authorization codes will be sent back within I workins dav.

whcn Authorization codes are received, enter thcm in the 2 text boxcs contained in thc
frame titled "Authorization Codes (From BobcAD). Normally only 1 authorization code
rs used and therefbre Auth Code 2 is left blank.
Click "Register". ++++Import311+++* you must lef't mouse click on the..register,,
command button; do not press thc "entcr" key. The program will not registcr properly
lf the correct codes were entered, then a message box will appear letting you know that
regrstratron was completed successfulry Ifnot check that you entered the codes con-ectry,
Using Windows Explorer navigate to "C:\program Files\BobCAD-CAM\BobCAD_CAM
V2 l\NC Config". Delete the contents of this folder. Copy and paste rhe file ..Jetstream

Water.jet.cfg" that is included with this manual.

mfi1ry*j
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9.

10.

Now that BobCad/CAM has been successfully installed, run the program and start a new

drawing.

To Setup the drawing environment, go to File > Environment- It is recommended that the

following changes be made;

F In the Coordinates tab, change the units to millimeters (mm)

F In the Defaults tab, turn off the Screen Axis

F In the Snap Points tab, select all of the Snap Point Options

F The Toolbars can be selected / deselected in the Toolbars tab.

Toolbars can also be modified by right clicking on'a toolbar. The context menu displayed

sets which toolbars are displayed. You can select what items are displayed on a toolbar

by selecting "Modi$", the bottom member of the context menu-

.

Annotation lools

Construction toals

Additional tools

CAD tools

Extra tools

5election tools

ffi'u'-ou



l2 In RobCad click on the button (usually on the top right menu bar) titled..lnsert an NC
obiect inb thc drau''ing".

13. A dialog box will appear titled "lnscri an NC object into the drawing", ensure that the NC
Maclrine Setup Parameter is set to "Jetstream Waterjet". then click .OK"

14. In the NC windows top menu bar go to File > Setup. Set the..Extension 1br Lext files', to
" tap". Ensure thc '"Automatically strip / add first and last lincs', checkbox is chccked.
Place 2 "%" signs (one above each other) in thc "First Lines" and,,Last Linos,,List boxcs.
Click "0K"
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Llpdate Drawing I

Save aopy As,,,
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1

15. Whcn drawing objects in BobCad, the "3D" option ah.vays should be off.
N0tes

i T{'BobCad should fail to open when launched lrom,the desktop, re-install the registry
keys included with this manual, by double clickinfon the icon shown below.

ver2l_reg_keys
:1!{1!:la.ii,,f , tlrLi L:.
IirlP

A message box similar to this will ask you ifyou want tot add the registry keys. Click "Yes"

Repeat steps 9 - I4 to re-setup the program.

t;
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2b. Install and Setup Jetstream Application

1. Double click on D:\Jetstream\Jetstream V1 .32\Setup.exe located on this CD to
start application installation.

2. Follow the prompts until the software is installed

Dire.toryi

; fr\Frosram Files\Jetstreeml qliF: li!::!"11 .. li
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3. The Jetstream Application can be run from Start Menu > Jetstream > Jetstream.

l

)

)

The following dialog box will be displayed;

\

lf the User Name and User Codes are known, then enter it now and click "OK", if it is a
new installation and no User Name and User Code has been created yet, and then click
"Cancel". The following will describe how to create a new User Name and User Code;

! After Cancel has been clicked run the Jetstream License App Generator found in D:\
\Jetstream\Jetstream License Generator

> Enter the Name of the Company that you want to register and the size of the machine.

lf the machine is going to use the Auto Z axis option, the Command Line option or
the Gantry Mode Option select the corresponding check box.
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> Click "Create Cypher"

F Now click "Go Notepad" and Notepad.exe will be launched as shown.

File Edit Formd View Help

Lrs er code: zqtfirl -nclt H-pfedb-vqcr f-vrlvc

ffi'*ou



.7 (4

! ln Notepad.exe go to File > Save As

File Name: Jetstream.lic
Location: CIWlNDOWS
Save as type: All Files

Encoding: ANSI

> Now close down the License file and the License File Generator. The Jetstream
Application should now be able to be run.

4. The first time the Jetstream Application is run, values must be entered in each of the
Settings forms. These can be found on the main screen ofthe application underthe menu
item "Settings". For all 3 members of this Menu ltem (Cutting Settings, Autorun Settings
and Machine Settings), values must be entered.
Note:

Make sure that "Save as type" is set to "All Files". lf it is left as a .txt document then the
license file will be saved as Jetstream.lic.txt and will not work.

The Jetstream License Generator Application is for OEM use only and not for
re-distribution.
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Section 3 Pressure Indicator and lts Setup

| . Features of thc XMT 3000 display

Usage

There are two windows, the upper display window lights are red in color and indicate the actual
water pressure in MPa coming from the High Pressure system. The lower display window lights
are green in color and represents the maximum value the wat€r pressure can reach. There are a
series of buttons to the right of the lowcr display window and each has a different function.
From left td right: the SET button is for parameter selection, the > arrow moves the decimal
point lbr the vllue in the lower display window (green lights), the A arrow increases the value,
fhe V arrow decreases the value, the A/M button is used in combination with the sET button to
savc the values that havc been sct.ln addition to the two display windows, there is a set of six
LED lights (A,B,C,D,E & G) of which only LED ,'A', is of importance. When the max value in
the green display is exceeded by the value in the red display, "A" will become lit and sound an
alarnr

I a. Adjustments of Water Pressure Limits (green display window)
AIter you power oN, touch the sET button once and the decimal point will be shown on the
grccn light lower display window You can change the valuc by touching tbc up or down arrows
to rrcrease or to decrease thc value; to save the changes, push and hold the SET button for
about 3 seconds then push the A/M button. The values set in this display are listed in the chart
below lbr each machine class.

2. Adjustnents of Measured Values
whcn adjusting the value in the upper display window (red lights) one must take into
consideration thc size of thc machine in use - 320, 380 er 420 Mpa. Below is a chart of the
recommended values for each Also, one must become familiar with two gages located on the
front (right side) of the High pressure Generator. 1'he upper gage (the largest of the two)
indicates the oil pressure, with a range from 0-40 Mpa. The smaller gage is the war.er pressure
indicator, with a range fronr 0- t .0 MPa. To convert the metric value Mpa to psl. take the fisure
on the indicator and multiply it by 14.3.

wlren calculating the measured value in the red display, the simple formula is applied: multiply
the valuc found on the oiJ pressure gagc by 21. In practice, a 320 Mpa machine cutting glass
will normally have oil pressure of around l0Mpa, thus, a measured value of around 210 Mpa
(see chart below). when adjusting measured values, one wi need the password, which has
been set in the lactory at " 486 ". The following case will walk one through the steps necessary
to change a red diplay value from " 165" to "210".

2a. Procedure lbr password

| ) powcr on the unit (push the Emergency button off then on again)
2) ur about 5 seconds, a 3-digit number will appear in the green display
3) to change it to 486. press sEr- once then A/M once untir sEL appears in the red display screen
4) use the up or down arrows to change the value to 4g6
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5) to save it, press SET then release, again and again (should be 6 times) until "LUP" appears in

the red display, then press SET and hold it for about 3 seconds then press ,{,M

Note: If this procedure was successful, the values that appears in the green display will be the

limit you set for your machine (e.g. 340 for a 320 MPa machine) in the first step and the red

display will have a new value which may or may not be correct-

2b. Procedure for changing measured value

After saving the password in Step 5, a value will appear in the red display - e.g. 165; the value

we need in this display should be 210; the factory has set a base value of2000 that will be used in

calculating what the measured value should be; since the difference between the current

measured valul tl65) and the desired measured value (210) is 45, we must multiply this number

by 8 and add thd result to 2000 to obtain a new base value; e.g. (45 * 8) + 2000 = 2360'

6) using the arrow keys, set the value of2360 in the green box; to save it. Press and hold SET for

about 3 seconds then press A/\4 once; the value in the red display should be 210.

Note: you may see some fluctuation in the values by one or two which is normal; e.g. the value

wilf so from 2l0Io 2l'2 then back

Recommended Adiusted Values Chart

MPa Maxirmrm limit Measured Value

water pressue for water pressure

210

378

340

400

440

320

380

420
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Chapter IX Preservation, Maintenance and Safety

l. Under normal working conditions, the guides and ball lead screws must be guaranteed with

good lubrication. Prior to each shift, pull the lubricating bar for oiling. It's better to oil on no-load

operation. Lubricating oil is N32.

2. Every three months, open dust proof cover to clean the guides and ball lead screws and

inspect if the ball lead screws have axial run-out, the guides get rust and the supplied oil flow

smooth.
\

3. In order to ensure oil clean and smooth, it is necessary to dismantle and clean the oil

filters every tfuee months (The screens can be cleaned by an old tooth brush), and clean the oil

tank every six months.

4- Cartridges of water filters must be cleaned and replaced timely, if necessary, so as to

guarantee llP water clean and smooth.

5. Every six months test the gas pressure of accumulator(300Mpa-340Mpa Machine.l0Mpa:

380MPa-420MPa Machine, l2MPa) .

6. Aiier working each day, it is needed to crean and clear up the outer surfaces and

sunounding environment so as to decrease impact ofsand and water on machjne.

7. Inspect the electric devices and circuits at regular intervals, check if the connection gets

loose, electric cables is damaged, dust gets removed so as, to guarantee safe operation of electric

circuits and normal operation ofelectric devices.

8. In cold weather or during the long outage, it is necessary to drain off water in the water

filters in order to avoid frost cracking or rust_

9. lt is prohibited to operate the machine beyond the rated Max pressure so as to

prevent from i cidents occurring.

10. During operation thcre is possibirity of burst for Hp pipes, please keep proper distance

away from the machine.

I l, Precision elements are installed in the driving motors of machine, so it is prohibited to

knock and impact the machine.
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ChapterX Troubleshooting&Remedies

Section I Common Mechanical Faults

Faults Ptssible Causes Remedies

Unstabie

pressure, large

oscillatron of
indicator ofoil
p.essure Eauge
with abnormal\

nolse

Low pressure, insufficient watcr supply
Increasc water supply pressure, check ilthc boostcr

pump operates.

Dirt blocks up the cartridge ofwater filter. Dismantle and clean thc filter, repLace it ifnecessary

Bad seal in a plug or a check valve
Dismantle and lap the plug and seal or check valve seat

and spool, ifnecessary, replace them.

Booster cylinder, plug, HP pipe or
accomulator bursts up

Check ifthey have spraylikc lcakage Ifso. replace

lnem

Insufficient oil supply or oil pump damag€
Slightly increase the tlow ofoil pump or pressure ol'
unloading valve. Ifthe Dump is damaged. reDlace it

lnsufficient nitrogcn prcssure in accumulator
Check the gas pressurc ofaccumulator. Ifthe bladder is

damagcd. rcDlace it.

Thc direotion

can'l bc

swilched ov{ir.

IIP water can't
bc supplicd, but

thc orl punrp is

rotating

Blockage ofgem nozzle or
sand-iniccting tube

Dismantle nozzle body, get rid ofgenr and remove

blocking thine.

Irroximity switch is slackened, thus resDltrng

in one side not being induccd.

Move the slvitch so as to be induccd hy signirls, but it is

ullLr*cJ to make ruo srdes rnd|lccd dt th( sirm( trm(

Damage ofsignal rod or bending of
switching-over spring

Dismantlement and check In general, the cause is

defomation of switching-over spring and it needs to be

re0tac€q.

Water switch jams or center ball drop" off 1'urn up the cylinder ofwater switch a bit or replace the

cenler.

The spool olcheck valvejams Clcan the spool. Ifthe circlip is broken, replacc it

Relays KAl0, I(Al I or KAl2 danraged Check them onc by onc. R<plare tarlcd onc

C)nc proximity switch failed at Ieast.

ljse a mctal piece to induce the switch in turn, obscrvc

whether the lamps on the switch and chcck valvc light
up by turns Ifthe switch is induccd without lighting or

Dot induccd with lighting, it is damaged and nccds to bc

rcplaccd

Foreign mattcrs in the hydraulic circuit.
Dismantle the oil pipc [or inspection and trkc out

foreign natters
l.eakage of

rnspectjon hole

ot end cover

Y seal or framework oil seal,

HP seal wore off
Dismantle tlP cylinder, fctch out

and replace s€als

Ifwater leakage often occurs,

insDect the rriston rod.
Ifthe piston rod is danraged. replace it.

Leakage of oil
lionl inspection

hole ol'end

Oil seal wore otl Dismantle HP cylinder, f€tch out

and reDlace seals.

The pislon rod is damaged and scratched. Renlace the piston rod

Non-ideal

cutting effects

and slow speed

drcp

Flole dia[retcr of jcm nozzle gol enlarged and
pressurc bccamc lower.

Replace gem nozzle

lD ofsand-injccting tube became

bigger or cllipse
Rcplacc the scnd-inJecting tube

Bad concentricity bctween gern and

sand-inJecting tube

Align the genl to the sand-injecting tubc. If
( unccntriciW (an't bc rerched replaec rhc spriryrne

head bodv.

Problenr of sand quality
or iInproper sand flow

80# imported sand is the best

and adiust sand flow.

lnsuflieient gas pressurc Gas pressllre is gcncrally about 3kg.
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can't seal water. The rt,nta(( rurface beLween rhr center and

the seat is not tight.
Replacc seat.

Leakage of

inspection hole Seal ofwater switch or centcr danlaged Replace s€al olwater switch or centcr

Leakage of
water ftom

inspection hole

under water

swrtoh

HP outer pipe isn't tightened or the seat has

problem.
Retighten HP outer pipe. lf it doesn't work, replac€ thc

seat ano copper washcr.

Sudden \
interruption of

sanq supply

Sand l'eeding hrbe or sand control valve

blocked

Dismantle th€ f'eeding tube or sand control valv€. f€tch

out fbreign matters and purge them clean.

Breakage ofsand feeding tube without
suction force

Replace plcstic sand fecding tube.

I)ebris in sand
It is necessary to check iftherc is debris in the sand cup

or tube and to guarantec Ihc purity ofsand

As sooli as the

orl pufip starls

running. high

automaticallv.

Jamming ofunloading valve makes it open
Dismantlo the unloading valv€. clean the spool and

make it movc free and smooth.

l)amage ol'relay KA3 Replace it

HP can't bc on

I)riving doesn't switch on. Press thc button on the NC panel.

Damage ofrelays KAI or KA3 Chcck them one by one and replace the lailed one.

Jarnming ol unloading valvc makes it close
Dismantle the unloading valv{i, clean thc spool and

make it movc frec and smooth.

Sand valvc can'1

open up or close

up.

l-he spool of sand valvejams
and doesn't move.

Dismantle and check the spool. check ilthe air valve

functions free-

Damagc ofrelays KA3, KA4 or KA5 Clhcck then1 one by onc and replace thc f'ailed one.

Cuttrng

dimcnsions and

accuracy are

DCyOnO

tolerance, thc cut

zrgzas or cllipse
pattcrn

X or Y axes lead screws occur axial run-ou!.
Check the beanngs at both sides ofx and Y axial lead

screws; iflooseness occurs, retightcn thc nut.

X or Y axcs lead screws appear wear
problem.

Adjust the gap between lead screw and nut. In case of
serious wcar, il is necded to replace the lead scrcw.

Damage ofguides or slide blocks at X or Y
axis

Adjustment is impossible and they should be replaced.

fhere are perpendicularity errors in X and Y
axes.

.\djust the angle between beams X ard Y to 90' Witb a

square and a dial gauge

Problems jn driver paramcters or syst€m

Maybe the parameters can be adjusted at first. If it
doesn't work, we need to repair the host or system

hardwarc.

Red indicator
lights up and

thc machinc

can't run.

Emergency button gels pressed down.
Tum the emergency switch clockwjse and r€lieve

emergency stop.

[.imit alarming
Check il'over stroke cxists in positive and negative

directions ofX. Y. Z axes Ifso, rnovernent should be

madc in thc nuAatrvc drrectton

Errors** appear in systematic alarm.
Click Cancel key to eliminate erroN or operate

accordinS (ProgramniDg & Operation.) . P58-P59.

'l he drivcr alarnrs and thc display blinks
L,RROR

Refbr to ( Installation and Operation Manual ofAC
Sewo System) , P25-P21, troubleshoot in accorditnce

with alann codes or contact us.
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l'ressure indicalor breaks down
Ifremoval ofLine 47# can relieve alarm, maybe the

indicator breaks down and needs to be rcplaccd.

l-orld noase of oi]

pump. l'he noise

Polluted oil filtcr and hrgh suctron rr.r.rancc Dismantle the oil filtcr and clean the screeo.

Unsealed suction line causes air invasion Check if tbe air enlers the inlet line. If so- climinatc it

Water enters oil or oil is too dirty. Ifoil is too diny or mixes with water, rcplacc it.

HP switches on.
'Ihe mating surface betwe€n the distributing
disk and cylinder body wears offseriously.

Dismantle and check th€ disk For light wcar, it can be

lapped. In case ofgrave wear. it needs to be replaced.

The guide wears olfor damages
Dismantlc and check it. For light wear, it can be lappcd.

In case ofgrave wear, it needs to be reDlaced

High
temperature of\
the hydraulic
cyllnder of
booster and

rapid rise ol
orl tenlperature

Insulficient flow ofcooling water
Increase cooling water flow and check ilthe water prpe

linc is free and unblocked

Impropcr cffects ol'cooler Dirt deposits in thc coolcr and should be cteaned.

I algc flow of orl punrp ciuses ovcrflow roo

much.

Adjust the flow ofoil pump in proper and reliefvalvc
as well.

TrliBh arnbient temperaturc
In casc ofhigh lemperaturc a l'an can be used to

strebgthen cooling.

l-he hydraulic cylinde[ or its seal in it wears

ofl.
lfthe cylinder gets scratched. it is necessary to feplace

the cylinder together with seal

Iniection ofsand
at lhe air outlct

o{ sand cup

Air exrsts in thc sand feeding tube.
Usc a piece ofthin cloth to cover the air outlct and

make sand flow in the leeding tube to the full
Duc to deformation ofsand fecding tubc, sand

can't flow ofl Check if the feeding tubc bends up. Ifso. straighten it

Sand has lumped because ofhumidity and

doesn't llow.
The compressor for air supplv oficn nccds to drain, sand

in thc barrcl and air should be kept dry

On cutling, tool
hps somctrmcs

havc watcr
retulned to the

sand-injecting

tube

Clogging of sand-in jecting tube

No water drained means clogging of sand-inJectillg

tube. Dismantle the feeding tube, assemblc it in the

opposite direction and flush it
Damagcd dclav rcla) or long tinte delay or

short time delay
lnClrcck the delay |elay lbr switching off

geDeral, time delay is 5-6 scc.

IIP.

Water switch can't seal water. Refer to water switch in the prcvious pagc.

Walcr lcakage at

onc of both sides

ol accumulator

Plug seal ofaccumulator damaged Rcplace th( s(al orO ring ofaccumulator'.

,.

The liner ofaccumulator bursts up Replace it

(ln operation the

nrachine bed

lmproper setup ofmachinc driver parameters Sc{ up paranr(l(rs aBain.

Failure of drivirrg motor Scnd it back tbr repair or replacement.

Movenlent oflcad screw or guide is not cvcn

and deviation exists in precision.

Chcck lead scrcw or guide. On turrring ihc tcad s0row

by hand, thc mating status betwcen lead screw and nut

appears kind ofeven lightness without axial run-out.

The position oflead screw bracket is too high

or too low or not concentric with the load
Adjust the position oflead screw l)rackct to a proper

level

'fool tips can't
move up and

Brcakdown of Z axrs conneutron Check the circuit and replace the broken cable

The controllinS rclay is in lailure. Replace it \

Thc Z axis motor burns out or thc gea.box

blocks up

Il'the rDotor bumt out, rcplacc it: ifthe gearbox blocked

up, clcan thc gearbox.

ffi'o'-u'



Section 2 Common Electric Faults
l. Huaxin CNC Part

Huaxin CNC Part: In case of faults, firstly check whether the emergency button is pressed, the drivers are

turned on or power supply is failed..

Faults I possible Causes I Remedies

Common system faults:
Driver 4l alarms, X and Y
axes can't move.

The driver is not switched on
and alarms.

Switch on the driver. Ifalarm occurs, Iook
over the alarm codes and contact us.

\
Driver 8 alarms Damage ofdriver

Dismantle it and retum it to the
manufacturer for maintenance or
rcplacemgnt.

Common systcm faults: the
system can't rcad out thc
coutcnt of U disk.

Failure ofU disk Formattrng ofU disk. Rcplace I I drsk..

Common system faults. the
progmm in U disk can't be
copicd m the system or to the
l'ull.

Thc memory ofsystem is fillcd
at full.

Cancel programs in the systcm that are not
used temporarily.

Z axis can't move up and
down

Blocking motor, tripped relay
RL 6, limit switch failure,
broken circuit, failed power
swltch

Press Up/Down button to sce whethel
kA10/kAl l acts in thc NC cabinet. liso,
failure will occur in the motor circuit ofZ
axis; ifnot, the breaker trips. lt is due to
limit switeh failure only ifpressing Rcset
button.

7, axis can movc up but not
down/ carl movc down but
nor up.

Failures ofbutton, circuit or ,,
KA IO/KA I I

Replace button, check circuit, replacc rclay

Oil pump can't work.

Signal-ofl; failure ofrelays on
mrniature relay pan€l; t'ailure of
time relay in booster cabinet;
l-ailure of contactorl failure of
auxiliary connection of
contaclor

Check wiring, replace control relay, and
lnspect tlmo relay, contactor and auxiliary
connectton.

IIP can't be switched on, the
green one of three segmental
lamps on the small beam
doesn't light up.

Signal-ofl relay failure Check wiring and replace control relays.

Switch on IIP but no HP
watcr supply, booster
doesn't change over; lamp of
unloading valve and the
green one of three segmcntal
lamps on the small beam
doesn't light up.

Mcchanical failure, failures of
relays in the booster cabinet and
proximity switch

Replace relays. Check proximity switch:
under normal operational conditions, tne
lamp lights up on approaching rron things; if
not approaching iron things but the lamp
often lights up , it means that tho switch is
damaged and needs to be replaced.
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2.Huaxin PC Part

PC Computer: In case of faults, firstly chack v"hether the emergency button is pressed, the drivers are turned
on or power supply is failed..

Faults Possible Causes Remedies

Z axis can't move up and
down.

Blocking motor; tripped relay
RL7, timit switch failure, broken
circuit, failed power switch

Press Up/Down bulton to see whether
kA l0,kA1l acts in the NC cabinet. If so, the
failure will occur in the motor circuit ofZ
axis, ifnot, the breaker trips. It is due to the
limit switch failure only ifpressing Reset
button.

Z axis can move up but not
down/ can move down but
not up. \

Failures ofbutton, circuit or
KA5/KA6.

Replace button, check circuit, replacc rclay.

Thc driver can't be switched
on.

Failures ofbutton, limit switch
or circuit

Check whether the movements along X/Y
axes go beyond the stroke limits and touch
the limit switches. Replace Driving button
and check ifthe circuits broke down.

Switch on HP but no HP
watcr supplyl booster
doesn't change over; lamp of
unloading valve and the
green one of three segmental
lamps on the small beam
doesn't lisht uo.

Mechanical failure, failures qf
relays in the booster cabinet and
proximity switch

Replace relays. Check proximity switch:
under normal operational conditions, thc
lamp lights up on approaching iron things, if
not approaching iron things but the lamp
often lights up , it means that the switch is

damaged and needs to be replaced.

-l-he 
operation softwarc can't

be opened and the error tips
occur on openrng.

Failures ofsoftware, control card
or computer system due to
virus infection.

Reinstall control software and reinsen
control card. Destroy virus. Upon tuming on
PC, click Fl I key, resunle the system and
thsn replace the control card.

Oil pump can't work.

l/P signal-off.; failure ofrelays,
time relay in booster cabinet,
contactor or auxiliary connectig!'l
ofcontactor.

Check broken I/P card at the back ofPC.
Replace control relay, and inspect time relay,
contactor and auxiliary connection.

HP can't be switched on; the
green one of three segmental
lamps on the small beam

doesn't light up.

I/P signal-off.; failures of relays,
control card or circuit.

Check broken T/P card at the back ofPC.
Replace conhol relay and control card.

During operation, numbers
ofsoftware change, and X
and Y axes don't move.

Power failure.
Power faihue causes driver alarming. Check
power supply and switch it on again.

During opcration, numbers
ofsoftware change, either of
X and Y axes don't move.

Driver alarms. Control signal
off. Movement control card fails.

Look over alarm codes. Check circuit.
Replace control card.

Either of X/Y axes
movcment occurs in one
direction only.

Control signal ofl Movement
control card fails.

Check the signal line connected with the
control card. Change conFol card.
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Section 3 Other Points for Attention in Operation

The operators who are not trained or skilled should operate the machine under

the guidance of a specialized technician_

ii. Prior to starting-up, check the working conditions of water, electricity, air and

sand, put the machine into operation for a few minutes and then process

matenal.

On cutting, sand and water spatter- It is necessary to prevent them as much as

possible from spattering in electric control devices.

It is not allowed to make the machine run beyond Max working pressure so as to

prevent accidents ftom happening.

On cutting, pay attention to lifting and lowering oftool tips_ Jagged surface to be

processed may damage tool tips,

In case of processing glass or other fragile materials, pay attention to flatness of
working platform so as to avoid breakdown ofwork pieces.

During the machine is running, the operator can't leave awav and should take

note of'observation at any time.

As soon as the failure of machine is discover, stop the machine running and furn

offHP. It is prohibited to make it run by force or repair it under pressure.

It is necessary to master the right method for inspection, dismantlement and

assembly, otherwise the components may be damaged.

Sufficient cooling water is very important to operation of machine. please turn

on cooling water supply prior to starting up the machine,

After a certain length of operation time, light leakage on seals is the normal

phenomenon and they can still be used under the circumstances that can,t imoact

cuttrng-

lf HP pipes burst up and there is no relevant stock, repair the pipes with argon

arc welding for emergent use.

vl1.

vlll.

xl.

lx_

xll.
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Chapter XII Photos of Spare Parts

No. Description Code Sample Spec Remarks

FIP water seal repair kit M01198 USA

2

\

Check valve repair kit M0r586 USA

3 tlydraulic scals repair kit M10641 I-]SA

4 IIP water switch repair kit M00005 USA

5
Pneumatic cylinder repair

kit
M00004 USA

6 IIP cylinder M0703832 USA

1 Ceranric piston rod Mr025332 USA
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8 HP plug M04383 USA

9 Check valve body USA

l0 Antl-blocking Btue Goop

\
2 ounces USA

ll Switching-ovcr repaL tool

t2 Accumulator plug

l3
Dismantling too for 420

DOOSter

Cutting tool tips set USA

l5 HP scals fixturc (320Mpa)

16 HP seals fixture (420Mpa)
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Chapter XIII

JJ-II Series

Layout Plan of Machine

(eantry) Layout Pla.n
t

I
naur povef
control box !

,/,/,/./ /
,.n ""*ull#-

cooling y|eter o{tlet
ee rete! inlei

treter iDLet

vater drain pipe water discharge pi"pe

No. Spec B Remarks

3300x4300 4560 3770

l 4960 3610

3700x4440 4950 3910
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N'rI tap {rat er

JJ-I Series (cantilever) Layout Plan

service {rat er
inlet

['

[,

I

t

I

Ir

I

I

t
I
I

[.

t

l\ori,,e
outlet

\rater

operating t able

sand barrel

IIo. Spee A E C D tEl Rernarks

1 le50x1e50 2370 7e0 157U. l64B e400
1 1500xa000 3e60 4300 lE9e a59a
l 1500x4500 3830 740 4800 lec2
4 1500x3000 4330 7?0 3300 ?69?
5 1500X3700 5030 4000 189e a69a
6 t400x3700 5030 970 4000 atse 324?
T 1800x4000 5030 970

"Ee
3e4e

I 18 40X3700 i 030 970 e3le 336a
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Chapter XIV Schematic Drawings of Electric Devices &

Circuits

Refer to appendices.

ffi'"uo



[]

ffiffbif @' Cuming Machine products are in continuous improvement. We hope to hear your

' 
'' 

vsffoo. lf yorn Hr" any suggestions or comments, please let us know. Adaption to the market and

Editorial Notes

@ver this manual carefully, you may have an overall loowledge of
made by our company. However, from familiar with the machine to

ihete is a cumulative process, which requires that you have a high degree
,dpdiqation and serious operation, meticulous maintenance, carefrrlly .

trra course of your application, if you have any doubt, please

DCpt of our company and we will provide you with warm and

meetiog our customers' demands is our relentless pursuit

Because of limited technical level of our writers, there may be insufticiencies in the manual.

We hope that the users will point out the shortcomings for our improvement in the next edition.
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