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1 Forward 

Thank you very much for choosing this hydraulic universal testing machine! 

Please read this manual carefully before installation or use. It may help you understand the structure, 

principle, function, installation and use of the equipment. 

This manual is applicable to a dual-space hydraulic universal testing machine with a maximum test force of 

300kN (200kN), 600kN (500kN), 1000kN, 1500kN, 2000kN. This manual mainly introduces the structure, 

principle, installation, and operation method and safety precautions of the hydraulic universal testing 

machine series testing machine. 

2 Catalog 

2.1 Quick operation guide: 

Receiving, handling and storage of products 

Installation of the product (Lifting diagram) 

The working conditions of the testing machine 

The simple operation process 

2.2 Product Overview 

Product functions 

Main features 

Scope of application 

Manufacturing standards 

Description of equipment identification 

The device main parameters  

WAW-E type technical parameters  

WAW-F type technical parameters 

LAW-type technical parameters 

2.3 Main Structure and Working Principles 

The host part 

Hydraulic power unit 

Measurement and control system 

Computer data processing system 

Test results output section 

Electronic extensometer 

2.4 Test Operation Method 

1. Tensile test 

2. Compression test 

3. Bending test 

2.5 Maintenance and Maintenance of Products 

Maintenance and maintenance of the main engine and hydraulic power unit 

Maintenance and maintenance of the computer part 

Maintenance and protection of the measurement and control system 4, general fault repair and treatment 
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2.6 Attachment: Product drawing 

The product foundation map 

WAW-E external controller interconnection diagram 

WAW-F external controller interconnection diagram 

Equipment operation control system interconnection diagram 

External handheld control box wiring diagram 

Piano oil source hydraulic schematic 

Pipeline connection diagram 

Cabinet oil source hydraulic schematic 

3 Quick operation guide 

3.1 Receiving, handling and storage of products 

After the equipment arrives, please check the quantity according to the delivery note and confirm that the 

outer packaging is not damaged before receiving the goods. If the package is found to be damaged or other 

suspicious circumstances, please contact the consignor on the delivery note in time to solicit comments. 

Please carefully transport and store all the goods after receiving the goods, and contact our customer service 

department according to your needs to confirm the time, installation conditions and other installation items. 

After receiving the goods, you may encounter problems with the transportation and storage of the goods. 

Please pay attention to the following precautions when storing the equipment. 

Special Note: 

When the equipment is transported to the customer, it should be transported to the test room in time to 

prevent damage caused by high temperature exposure or rain. The consequences caused by the equipment 

being placed outdoors for a long time are borne by the user. 

The lifting operation must be carried out by a person with certain qualifications in accordance with the 

lifting work regulations while ensuring safety. 

3.2 The installation of the product 

The position of the product is handled by the customer according to the ground map of the equipment. The 

control circuit and pipeline connection are recommended by the customer service department of the 

company. It can also be done by the user himself. The installation of the product is carried out as follows. 

3.3 Equipment in place 

Read the instructions carefully and check the foundation according to the foundation map (Figure 1). 

Carry the main engine and hydraulic power unit to the installation area, and check the equipment according 

to the packing list. 

Prepare for lifting according to the weight of the machine. 

Lift the main engine and hydraulic power unit to the foundation and adjust the position. (Please refer to the 

lifting diagram when lifting) 

After the main unit is hoisted, attach the four anchor screws to the corresponding positions on the base of the 

main unit. 

After the host is in place, place the leveling horn under the base of the main unit, and adjust the level of the 

main unit on the plane of the main machine table with a frame level to water the foundation. 

Place the hydraulic power unit on the side of the main unit according to the product foundation map. 

3.4 Oil tube connection 

Refer to (Figure 7) oil source pipeline connection diagram, connect the hydraulic clamping oil pipe and the 

main oil pipe to the corresponding high-pressure hose according to the joint at the joint, and check whether 
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the 0-type sealing ring of each hydraulic pipe joint is intact, otherwise the replacement is random. A new 

sealing ring is provided; the high pressure hose joint and the corresponding oil pipe joint are tightened. 

3.5 Device Control Line Connection 

Reference (Fig. 2) or (Fig. 3), according to the identification of the connector of each connector, connect 

each connector to the corresponding connection position and fasten it. 

3.6 Adding hydraulic oil 

Add the pre-prepared HM-46 anti-wear hydraulic oil to the fuel tank from the air filter interface of the oil 

source. Note that the concentrated hydraulic oil must be a brand new hydraulic oil and must not be used with 

used oil. 

3.7 Power connection and debugging 

Connect the cable equipped with the equipment to the pre-configured air switch on the site. After turning on 

the power, open the front door of the oil source control cabinet and observe whether the running indicator is 

lit. If it is not bright, please select any two of the three live wires. The joints are exchanged for position and 

confirmed by operation. 

4 Lifting diagram 

 

 

 

 

 

 

 

 

 

 

 

The light is on, which means the 

wiring is correct 
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Note: 

Host lifting diagram. 

When using the forklift to move the main unit, insert the fork handle into the main unit. 

The parts and painted surfaces on the main unit must be protected when transporting. 

The production of the foundation must be made in strict accordance with the requirements of the foundation 

map. 

4.1 The working conditions of the testing machine 

The temperature is in the range of 10~35C, and the fluctuation should be no more than 2C / h; 

The relative humidity is less than 80%; 

The variation of the power supply voltage should not exceed ±10% of the rated voltage; 

Power supply: 380V/50Hz or 220V/60Hz (customized), three-phase five-wire system; The supply power is 

about 4Kw within 1000N, and about 6Kw above 1000kN; 

In the environment where there is no obvious electromagnetic field interference 

No vibration around, no corrosive medium; 

There should be no less than 0.7m space around the test machine, and the working environment is clean and 

dust-free; 

Install correctly on a stable basis with a level of 0.2/1000; 

Need to prepare HM-46 anti-wear hydraulic oil 60 liters within 1000kN; 

1000kN or more need to prepare HM-46 anti-wear hydraulic oil 100 liters. 

4.2 The simple operation process 

Turn on the power (turn on the computer, turn on the power of the test machine). 

Click the up button to raise the table by 3-5mm. 

Select the corresponding jaws and install them, adjust the position of the beam, clamp up and down, and 

clamp the test piece. The length of the grip is at least about 3/4 of the jaw. But do not go beyond the bottom 

of the jaws to avoid damage to the fixture. 

Software operation 
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4.3 Introduction of the test 

The operation software provides a variety of test schemes, and the parameters in each test scheme are 

slightly different. Therefore, after selecting different test schemes, the interface displayed on the test 

interface is displayed, and the control mode, control direction, report, etc. are all the schemes. The only 

parameter of this test; therefore, all the parameters of this test interface are only corresponding to the current 

plan. If there are other changes, the other plans remain unchanged. Next, we will use the "metal stretch" 

scheme as a template to explain. 

4.4 The test process 

4.4.1 Select a test plan 

Select the type of test on the left side of the test selection interface, and then select the test to be performed 

in the test on the right. Detailed operation view: Software Chapter 4 [4.2, Test Selection Interface] 

4.4.2 Set new test 

After entering the specific test, click the new button on the toolbar and enter the corresponding information 

in the pop-up New Record window, such as the test group number, test number, test shape, and so on. You 

can set the newly created interface to normal mode or advanced mode according to your own operating 

habits; you can also manage the template (see the next chapter). After confirming that the input is correct, 

click the OK button and a test group number is created. 

Template list: You can switch, save, create, delete a template, and note that the default template cannot be 

deleted. 

Group parameter items: The number and content of group parameter items can be freely edited. 

4.4.3 Test process 

4.4.3.1  Test procedure 

After the test preparation is completed, click the test button on the control panel. 

Enter the preload phase according to the preloaded setup mode. After the preload condition is reached, the 

formal loading phase is entered. 

After entering the formal loading phase, the trial begins to draw a curve. Note: Observe the curve closely, 

whether the channel indication value changes, step flow, etc. are normal, if there is an abnormal situation. 

You can terminate the test execution by clicking the stop button. 

4.4.3.2 Close the test 

Under normal circumstances, when the test meets the end condition, the test will automatically end, and save 

the test data, calculate the test results; or the user can force to click of the "stop" button to end the test, when 

the test is closed, you can decide whether to save the test data. 

The test end condition is a necessary condition for closing the test. Note that a reasonable end condition 

must be set. Otherwise, the test may not end automatically because there is no end condition. For detailed 

settings, please refer to: Chapter 8 [2.3.4, End of Test] 

4.4.3.3 Finishing after test 

After the test is finished, remove the sample, measure the parameters that need to be measured in the “after-

test parameters”, input them into the edit box corresponding to the parameters after the test and press the 

Enter key to take effect, and check the test results. 

4.5 Repeat the above operation for the subsequent test  

4.5.1 Print test report 

Clicking the "Print Report" button in the toolbar of the trial interface will directly output the report 

according to the default template preset in the scheme. You can choose whether to save directly or save the 

document in PDF or PDF format. This system also supports other import print reports. For details, please 

refer to [5.3. Print Report]. 
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4.6 Check the report 

Click the “Check Report” button on the test interface to view the history and re-analysis, printing and other 

functions; click the test type, plan name, group number to query the original data. 

5 Product Overview 

5.1 Product functions 

D/E/G series hydraulic universal testing machine is mainly used for tensile, compression, bending and shear 

testing of metal materials; it can be equipped with suitable fixtures, and can also be used for pulling steel 

strands, chains, concrete, bricks, stone and other materials. Stretch or compression test. It is applicable to the 

production testing and development research of products and materials by metallurgy, municipal 

engineering, building materials, scientific research institutions, quality inspection and other units. The 

product consists of main engine, hydraulic power unit, external independent controller and computer data 

processing system. It adopts automatic control technology to meet the requirements of automatic control and 

meet the requirements of various materials testing. 

Standard equipment can be used for tensile test and compression test of samples such as bars and plates. 

Bending and shear tests can be performed after the bending and shearing fixtures are selected. Special 

fixtures can also be designed according to customer requirements for special tests, such as bolt tensioning, 

nut holding, bolt wedge loading, and rock shearing and other tests. Full compliance with GB, ASTM, DIN, 

ISO, JIS, BS and other test standards. 

The external independent controller can automatically collect and process test data, display test data and 

stress-strain curve, load-deformation curve, load-time curve and other test curves in real time, and can save, 

output and print the test required by the user. Reports and data. 

Related instructions: Our software can provide network interface in advance according to the user’s explicit 

requirements; if it involves sending software personnel to the on-site service, we need to charge the 

corresponding fee; we only assist the user to do the networking work, and do not assume responsibility for 

coordination and negotiation with the relevant network company. 

5.2 Main features 

The test space is reasonable and the installation and adjustment are convenient. The upper part is the 

stretching space and the lower end is the compression space. The adjustment of the tension and compression 

test space is realized by adjusting the position of the middle beam, and the test space adjustment range is 

large and convenient. The hose is connected between the main unit and the hydraulic power unit for easy 

installation. It is very convenient to perform verification or calibration in the compressed space. 

Using high-precision sensor force measurement, photoelectric encoder to measure piston displacement and 

extensometer to test sample deformation, high accuracy. 

The test plan is simple and flexible to edit, and it is easy to get the ideal test results. 

Select high-quality hydraulic components to ensure long-term and stable operation of the system. 

It has many protection functions such as overload, limit, over temperature and over voltage, which is safe 

and reliable. 

The special hydraulic circuit greatly speeds up the return speed and improves work efficiency. 

The whole process of the load is not divided, and the performance is superior. 

5.3 Scope of application 

This series of testing machines are suitable for the production testing, development and research of products 

and materials in metallurgy, building materials, scientific research institutions, quality inspection and other 

units. 
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Power indicator Emergence stop 

switch 

Main cylinder down  

Moving beam down 

Clamping and loosening of the 

lower jaw 

6 Manufacturing Standards 

The technical requirements and key performance indicators meet or meet the current valid version of the 

following standards: 

GB/T 16826 "Electro-hydraulic servo universal testing machine"; 

JJG 1063 "Electrical and Hydraulic Servo Universal Testing Machine" JJG 139 "Tie, Pressure and Universal 

Testing Machine" 

GB/T 2611 "General technical requirements for testing machines" 

7 Device identification description 

Items Description 

 Electrical hazard-Please disconnect the power before opening the door of 

the distribution box 

 
Plus danger-When holding the sample, the hand must be away from the 

clamping area to prevent pinching the finger 

External hand-held controller 

 

 

Operation button board 

 

 

When the rising indicator light is on press "Adjust rotation" to rotate clockwise, the main cylinder 

will increase in speed, rotate counterclockwise, and the speed will decrease. 

Main cylinder rise 

Clamping and loosening 

of the upper jaw 

Moving beam 

rise 



 

11 

 

8 Main parameter  

8.1 WAW-D/LAW parameter 

Parameter/Model WAW-200/300D WAW-500/600D WAW-1000D LAW-1000 

Host structure 6 column type (4 column 2 screw) 

Max test force(kN) 300(200) 600(500) 1000 1000 

accuracy level 1 class 

Test force accurate measurement range 2％～100％FS 

Displacement resolution 0.01mm 

Displacement measurement relative 

error 

≤±0.5％ 

Deformation (extensometer) 

measurement range 

1％～100％FS 

Deformation indication relative error ≤±0.5％ 

Piston moving speed range mm/min 0～240 0～120 0～80 0～50 

Column spacing(mm) 490 500 560 580 

Stretch jaw maximum spacing(mm) 780 900 950 1350 

Compressed maximum spacing(mm) 550 650 700 1000 

Round sample clamping range(mm) φ10～φ32 φ13～φ40 φ13～φ45 / 

Flat specimen clamping thickness(mm) 2～15 2～15 4～20 / 

1*7 steel wire holding range（mm） / / / Φ9.5～φ21.6 

Upper and lower platen size(mm) φ160 

Lower jaw movement speed 240mm/min 

Piston stroke(mm) 200 250 

Mainframe dimensions(mm) 745×685×1905 760×690×2055 830×720×2155 860×740×2575 

Control cabinet dimensions（mm） 650×650×1600 

Total power (kW) 

(three-phase five-wire system) 

3/AC380V/50Hz 

8.2 WAW-E/LAW Technical parameter 

Model WAW-1000E WAW-1500E WAW-2000E LAW-1000G 

Host structure 6 columns type (4 columns 2 screws) 

Max.test force(kN) 1000 1500 2000 1000 

Test machine indication accuracy grade Class 1 

Test force accurate measurement range 2％～100％FS 

Displacement Resolution 0.01mm 

Displacement Error ≤±0.5% 

Deformation(extensometer) 

measurement range 

 

1％～100％FS 

Deformation indication relative error ≤±0.5% 

Piston Stroke moving speed 

range mm/min 

 

0～100 

 

0～120 

 

0～90 

 

0～100 

Column Effective Spacing(mm) 580 640 800 580 

Max. Tension Test Space(mm) 980 1200 1250 1350 

Max. Compression Test Space(mm) 700 800 850 1000 

Round specimen clamping φ13～φ45 φ13～φ60 φ15～φ70 / 
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Flat Specimen Clamping width(mm) 2～40 2～40 4～70 / 

1*7 specification steel strand holding 

range (mm) 

/ / / Φ9.5～φ21.6 

Upper and lower platen size (mm) φ160 

Lower jaw movement speed 240mm/min 

Max. Piston Stroke (mm) 250 

Host Dimensions (mm) 860×740×2255 920×810×2850 1100×850×3135 860×740×2575 

Control cabinet dimensions (mm) 1200×675×800 

Total power (kW) (three-phase five-wire 

system) 

4/AC380V/50Hz 6AC380V/50Hz 4/AC380V/50Hz 

9 Main Structure and Working Principles 

Hydraulic universal testing machine is a mechatronics product, which is mainly composed of a main part, a 

hydraulic power unit, a measurement and control system, a computer data processing system, and a test 

result output part. 

9.1 HOST PART: 

The host is divided into upper, middle and lower parts as well as test attachment as a whole; the upper part 

of the main machine is the lifting position of the equipment and the upper clamping structure of the 

specimen; the middle part of the main machine is the space adjustment part and the lower clamping structure 

of the specimen; The lower part of the main machine is the execution part of the equipment movement, 

including the space-adjusted transmission structure and the main moving parts of the test process cylinder 

and piston; the test attachment is the part where the specimen is placed and tested. 

9.2 The upper part 

The upper part of the main machine is composed of the  following parts: 1. upper beam; 2. lifting screw; 3. 

clamping piston; 4. push-pull plate; 5. jaw plate; 6. jaw; 7. jaw baffle;  8.pressure plate; 9.column; 10. 

Protective cover. 

The lifting screw 2 is a lifting position of the lifting device. When the moving position of the device needs to 

be lifted, it is necessary to place a wooden block of an appropriate size between the middle beam and the 

working table to complete the lifting movement of the device; 

The clamping and loosening of the tensile specimen is achieved by the up and down movement of the 

clamping piston 3, the clamping piston 3 drives the push-pull plate 4 to move downward, and the push-pull 

plate 4 pushes the jaw card 5 and the clamping fixture to move downward together. , the jaw plate is under 

the guiding action of the pressure plate 8 to complete the forced clamping of the specimen; 

The replacement of the clamping fixture requires first removing the connecting screw of the jaw baffle 7, so 

that the clamping fixture 6 can be taken out from the jaw plate 5, and the clamping fixture 6 can be replaced 

and fastened. The connection between the upper beam and the column 9 is directly fixed by the cover 10 and 

the fastening screw. 

9.3 Middle part of Host 

The middle part of the host is composed of the following parts as shown in Figure 2. 1. Moving beam; 2. 

Tensile nut; 3. Clamping piston; 4. Push-pull plate; 5. Jaw plate; 6. Jaw; 7. Jaw baffle; 8. Pressure plate; 

9.adjustable gap spring; 10. Adjustable gap nut; 11.screw; 12. Set screws; 13. Upper pressure plate. The 

elimination of the gap between the tension nut 2 and the lead screw 11 is achieved by rotating the shimming 

nut 10 to cause the lashing spring 9 to generate a preload force against the tension nut. The clamping fixture 

are replaced in the same way as the upper beam clamping fixture. The replacement of the upper platen 13 

can be completed by simply unscrewing the set screw 12. 
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9.4 Lower part of the host 

The lower part of the main unit is composed of the following parts as shown in figure 3: 1. Workbench; 2. 

Spherical pressure plate; 3. Working piston; 4. Base (with oil cylinder); 5. Transmission screw; 6. Protective 

cover plate; 7. Sprocket; 8. Wear liner; 9. Back nut; 10.tension sprocket; 11.set screws; 12.chain and so on. 

The workbench 1 and the column constitute a moving frame portion of the main body by bolt connection 

and the upper beam; the spherical platen 2 is connected to the table 1 by a positioning pin, and the lower 

surface of the table 1 is fastened by bolts and pistons; the drive screw 5 The connection with the base 4 is 

fastened by the back nut 9 with a wear pad 8 between the back nut 9 and the base. The wear pad 8 

effectively avoids wear of the base portion; the base 4 and the drive wire the bar 5 and the moving beam 

together form a fixed frame portion of the main body. The driven sprocket 7, the tension sprocket 10 and the 

driving sprocket on the lifting motor are connected in series by a chain. When the lifting motor is powered 

up, the driving sprocket starts to rotate to drive the driven sprocket, thereby completing the rotation of the 

lead screw. 

9.5 Test Attachment/Test clamping fixture 

Test clamping fixture are divided into: standard configuration of tension clamping fixture, compression 

clamping fixture and optional bending clamping fixture, shearing clamping fixture, bolt tension clamping 

fixture and special customized clamping fixture, etc.  

Tension clamping fixtures are divided into round specimen jaws (V-type jaws) and flat specimen jaws (flat 

jaws) according to the different clamping specimens. The selection of the round specimen jaws should be 

based on the round specimen holder. The corresponding specifications are selected according to the 

difference in the outer diameter of the holding end; the specification of the jaw specimen of the flat 

specimen should be selected according to the thickness of the clamping end of the plate specimen. 

Special note: Standard tensile clamping fixture require a hardness of less than 40HRC, and high-hardness 

specimen fixture must be purchased separately. 

The compression clamping fixture is divided into an upper pressure plate and a lower pressure plate, and a 

spherical seat is shown in FIG 14. 

Bending clamping fixtures are shown in Figure 4. Bending attachment consists of a base, a ruler, a curved 

support, a T-screw, a tie rod and a cold-bent ram. The selection of the cold bend indenter diameter 

specification is based on the specifications of the specimen (the diameter of the round specimen and the 

thickness of the specimen) and the standard by which the specimen is cold-bent tested. 

The installation of the bending attachment is as follows. First, the upper pressure plate of the compression 

aid is removed, and then the cold bending head is placed in the positioning hole at the lower end of the 

moving beam, and finally the set screw is fixed firmly. Remove the lower pressure plate and the spherical 

seat of the compression attachment, and center the bending support assembly directly through the 

positioning pin and place it on the main machine workbench. 

Adjustment of the bending attachment: loosen the T-screw, move the two bending supports to the middle 

position of the curved base, and observe together whether the axis of the supporting roller and the axis of the 

pressing roller are parallel. 

If not parallel, the bending base should be rotated or rotated cold bending head; according to the 

specifications of the specimen and the standard of cold bending detection of the specimen, adjust the span of 

the two curved supports to the specified size indicated by the scale, fasten the T-screw, and then tighten the 

nut on the rod When the bending support is pressed, the preparation is over. The loading test can be carried 

out by placing the specimen perpendicular to the axis of the press roll onto the support roll. 
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Figure 4 Schematic diagram of the bending fixture 

As shown in Figure 5, the cutting fixture is mainly composed of shearing seat, pressure head seat, shearing 

block and positioning pin. 

 

 

 

 

 

 

 

 

 

The installation method is as follows: the upper pressure plate is removed and replaced with a pressure head 

seat, the lower pressure plate and the spherical seat are removed and replaced with a shearing seat, and the 

shearing sample is passed through three cutting blocks, and the preparation is finished. The shear test can be 

performed. 

Press head holder 

Up positioning pin 

Baffle 

Shear block 

Roller holder 

Shear base 

Sample 

Positioning pin 

Control rod 
Nut 

Support roller 

T nut Bending seat Ruler Lower positioning pin Base 

Roller 
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Figure 5 

The bolt tension fixture is also an extended configuration of the hydraulic universal testing machine. When 

using, it is necessary to select a suitable jaw according to the diameter of the bolt of the bolt stretching 

clamp. 

9.6 Hydraulic power unit 

The hydraulic power unit mainly consists of a pump unit, a hydraulic accessory and a valve block. 

It provides driving power (pressure oil) for the main engine's actuator (cylinder piston), and the control 

system controls the actuator to perform the action. Refer to the appendix hydraulic schematic for the 

working principle of the hydraulic power unit. 

9.7 Pump set and hydraulic accessories 

Pump unit and hydraulic accessories shown in Figure 6, it includes the following important parts: 

1. Strainer; 2. High pressure oil pump; 3. Oil pump frame; 4. Coupling; 5. Motor; 6.pipeline; 7.directional 

valve; 8. Precision oil filter; 9.liquid level gauge; 10.air filter, etc. 

Hydraulic oil in the fuel tank runs in the direction: coarse filter → oil-absorbing steel pipe → high-pressure 

oil pump → oil-extracting steel pipe → one-way Valve → Precision Oil Filter → Execution Valve Group. 

The level gauge 9 is used to observe the height of the liquid level in the fuel tank so as to replenish the 

hydraulic oil in time, and the air filter 10 serves as the oil filling port of the fuel tank. 

 

 

Figure6                                    Figure 7 

Press head holder 
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9.8 Valve block 

The valve group is shown in Figure 7. It includes the following important parts: 1. Cartridge pressure 

difference valve 2, servo valve; 3. Directional valve; 4. Cartridge pressure valve; 5. Cartridge safety valve ; 

6, clamping the oil pipe; 7, the main oil pipe; 8, the precision oil filter; 9, the pressure gauge (on the control 

cabinet) and other components; the pressure oil sent from the precision oil filter 8 is sent to the working 

system in two ways, all the way The servo valve 2 is sent to the actuator 3 (cylinder piston) through the 

reversing valve 3; the other is sent to the pressure valve 4, and the hydraulic oil after decompression is sent 

to the reversing valve 3, 

The valve flows through the high pressure hose to the clamping cylinder in the upper and lower jaw seats. 

The clamping force of the jaws is achieved by adjusting the pressure valve 4; the maximum working 

pressure of the main hydraulic system is adjusted by adjusting the opening of the safety valve 5. Two 

pressure gauges 9 of the same specification respectively show the hydraulic clamping pressure and the 

system working pressure. 

 

 

 

 

 

 

 

Figure 8 External independent controller 

9.9 Testing system 

The measurement and control system refers to the acquisition and measurement of signals such as force, 

displacement and deformation, and the execution control of the actuators such as the clamping cylinder, the 

main cylinder and the control valve, so as to achieve the automatic control test process. The main 

components are external independent controllers, equipment operation monitoring systems, external 

handheld control boxes, and operation button boards. The sensor and the displacement sensor are located at 

the lower part of the main body, and respectively provide a test force signal and a piston displacement 

amount signal, and the extensometer is used to provide a deformation signal of the sample. As shown in 

Figure 8. 

9.10 External independent controller 

The external independent controller is a dedicated measurement and control system for the test machine 

independently developed by our company. The effective measurement resolution of the analog channel is up 

to 1/500,000 nominal value, that is, 500,000 yards (500,000 yards) measurement resolution. 
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9.11 Equipment operation monitoring system 

The equipment operation monitoring system is shown in Figure 9. The system has the functions of phase 

loss, over voltage and over current protection. 

Figure 9 

9.11.1 External handheld controller 

The external handheld controller is shown in Figure10. It can be used to control the position of the moving 

beam, adjust the test space, control the rise and fall of the moving beam, adjust the stretching or 

compression space, and design it as a jog control mode. Control the small cylinder in the beam to achieve 

clamping and loosening of the specimen. 

The “clamping” and “releasing” controls of the sample are designed as self-locking control. The lifting of 

the table (main cylinder) is a jog control mode.  

 

 

 

 

 

 

Figure 10 

Notice: 

When both ends of the specimen are clamped, it is strictly forbidden to operate the lower beam "↑" and the 

lower beam "↓". 

Frequent rapid lifting of the lower beam and lower beam down button may result in thermal protection of the 

thermal switch. 

9.11.2 Operation button board (see Figure 11) 

 

 

 

 

 

 

 

Operation button board (see Figure 11) 
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STOP button: Turn this button clockwise to turn on the power; press this button to turn off the power of the 

entire machine; 

Note: If there is abnormal situation or wrong operation during test loading or running, press this button 

immediately. 

Power on: The system is powered on. Power off: The system is powered off. Oil pump on: Start the oil pump 

motor. Oil pump off: Stop the oil pump motor. 

Rise: Workbench (main cylinder) up button. 

Down: The workbench (main cylinder) down button. Test: The equipment performs the test operation. 

Stop: The workbench stops moving. 

Clamping pressure: The pressure indication of the hydraulic clamp clamping cylinder is set according to the 

actual use requirements, and the normal setting does not exceed 5 MPa. 

System pressure: The pressure indication of the system, the initial load of no-load is set to 2-3 MPa, and the 

rated maximum pressure must not exceed 25 MPa. 

10 Computer data processing system 

A computer data processing system refers to a system that uses a computer to edit a test plan, monitor a test 

process, and process test results. The main components are computers and dedicated tester software. This 

part is closely linked to the measurement and control system. For detailed operation control, please refer to 

the Software User's Guide. 

11 Test result output section 

The output part of the test results mainly refers to the display of test results, printing, uploading, and the like. 

12 Extensometer 

The electronic extensometer is a device for accurately measuring the deformation of a sample, and mainly 

measures the deformation within the gauge length of the sample. For example, the elastic modulus, the 

Poisson's ratio, and the parameters such as the non-proportional extension strength are specified. 

Extensometers are precision measuring instruments that require periodic verification. Users should select the 

appropriate specifications according to the needs of different tests. 

The figure below shows the YYUXX/XX-JX series of extensometers produced by the Beijing Iron and Steel 

Research Institute. 

 

 

 

 

 

 

 

Loading method: Gently pinch the mounting box of the extensometer so that the middle of the cutting edge 

is in contact with the sample. Attach the extensometer to the sample with a rubber band (or spring clip) 

through the extensometer hook, and then gently remove it. Locating pin. 

Note: 

1The clamping force should be appropriate. The center line of the two cutting edges should be parallel and 

centered with the sample axis. 

2Do not use over-range to avoid damage to the extensometer. 

Installation box 
Pothook 

Force beam 

Cutting 

edge 

Positioning pin 

Rod sample 

USB Flat sample 

Rubber band 

or spring clip 
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13 Chapter Test Operation Method 

13.1 1Tensile test 

The tensile test is the most basic function of the hydraulic universal testing machine. Before the tensile test, 

select the appropriate jaw according to the specifications of the sample. Each type of jaw has a marking on 

the gripping range, such as φ13-26, 2-15, and so on. When using, you must select four jaws with the same 

mark according to the thickness (plate) or diameter (bar) of the sample. 

13.2 Installation of the jaws 

Push the jaws into the dovetail slots of the jaws. See Figure12 (Note: The direction of the chamfered teeth is 

chamfered along the direction of the specimen.) 

Fix the jaw baffle with screws to prevent the jaw from deviating and affect the normal operation of the 

experiment. 

 

 

 

 

 

 

 

 

Figure 12  

          Figure 13 

Precautions for installing or replacing the jaws 

The oil pump should be closed during the process of replacing the jaws to prevent injury due to misuse. 

Use the jaws to note: When the sample size is in the critical dimension of the clamp, try to use the smaller 

one. For example, the V-type clamp of WAW-1000E has two types: Φ13-Φ26 and Φ26-Φ45. If the sample 

size is Φ26, the clamp of Φ13-Φ26 should be selected as much as possible, so as to ensure that the jaw part 

is included in the jaw seat as much as possible. Inside, reduce the permanent deformation of the jaw seat due 

to the force. 

13.3 Clamping sample Figure 13 Clamping sample 

Start the test machine in the order of “Monitor → Computer → Independent External Controller → Start 

Test Software → Hydraulic Power Unit”. 

After the independent external controller is started for 3 minutes, start the test software. After restarting the 

independent external controller, restart the test software. The hydraulic power unit should be started for the 

first time in each shift. It should be preheated for about 15 minutes, then check the action of the cylinder and 

the beam. The warm-up time should be more than 15 minutes when the temperature is low in winter. 

Operate the table up button on the handheld control box to raise the table by approximately 10 mm. 

According to the length of the sample, adjust the position of the moving beam to be in the best working 

position. 

The sample is clamped, and the round sample is clamped in the middle of the V-shaped clamp. The flat 

specimen must be in a vertical state and cannot be tilted. Ensure that the centerline of the specimen 

coincides with the loading center-line. 

Lock the small baffles on both 

sides of the liner plate to prevent 

The clamping part should be 

long enough, at least 3/4 of the 

clamping block length, 

otherwise, it is easy to cause 

damage to the equipment 
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Note on holding the sample: 

The sample holding part should be 2/3 of the length of the jaw. Otherwise, the test result may be affected, 

and the service life of the jaw and the test machine may also be affected. 

When clamping the specimen, prevent anything other than the specimen from entering the clamping area. 

When the sample is in the clamped state between the upper and lower chucks, it is strictly prohibited to lift 

and move the beam. 

13.4 Tensile test procedure 

Edit the protocol according to the required test criteria or experimental needs. Please refer to the Software 

User's Guide for how to edit the test plan. 

Enter the raw data of the sample to be tested into the computer. 

When it is necessary to accurately measure the deformation of the sample, install an extensometer. (See 

Chapter 6, Section 6 for the installation method of the extensometer.) 

Firstly clamp the upper end of the clamp to the upper end of the sample. At this time, clear the display 

values of force, displacement and deformation, and then clamp the lower jaw; click “Start” in the test 

interface to start the test. When using an extensometer to test, remove the extensometer in time according to 

the software prompts. 

At the end of the test, the test data is automatically saved. 

Specimen disassembly: Hold the upper part of the sample and press the “Up” button on the control box to 

remove the sample. Hold the lower half of the sample again and press the “Unload” button on the operation 

box to remove the sample. 

Repeat the above steps for the next test. 

14 Compression test 

The compression test is also the most basic function of the hydraulic universal testing machine. The 

compression clamp is installed in the middle of the lower beam and the workbench. The part of the 

compression clamp installed on the workbench has a spherical alignment function, and the working surface 

of the spherical pressure plate has a scribe line to facilitate the alignment of the sample during the test. The 

assembly diagram of the device is shown in Figure 14. 

 

 

 

 

 

 

 

Figure 14 

14.1 Compression test steps 

Press the "Display → Computer → External Independent Controller → Start Test Software → Start 

Hydraulic Source" sequence to open the test machine and raise the work table by about 10mm. 

Edit the protocol according to the required test criteria or experimental needs. Please refer to the software 

instructions for the method of editing the test plan. 

Enter the raw data of the sample into the computer. 

Place the sample on the spherical platen and place the sample in the center of the platen with reference to the 

score line. Adjust the position of the lower beam according to the thickness of the sample so that the sample 

Scribed line Flat pressure 

plate filter plate 

Up positioning 

pin Ball pressure 

plate 

Flat pressure 

plate 

Lower 

positioning pin 

Set screw 

Ball pressure 

base 

Ball pressure 

plate 
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is about 15 mm away from the upper platen. 

Click “Start” in the test interface to start the test. 

At the end of the test, the test data is automatically saved. 

Additional description of the compression test: 

Repeat the above steps for the same sample to perform the next test. 

To ensure the safety of the test and the accuracy of the test results, place the sample in the center of the 

platen as much as possible. 

Avoid direct compression test on the workbench and cause damage to the workbench. 

When adjusting the compression space of the lower beam, pay attention to the distance between the sample 

and the platen. It is strictly forbidden to directly press the lower beam to force the sample. 

15 Bending test 

The bending test is an extended function commonly used in hydraulic universal testing machines. When the 

user needs to do the bending test, it is only necessary to remove the compression clamp and replace it with 

the bending test device. The bending fixture has been introduced in Section 3.1.4. The following is a 

description of the adjustment and use of the bending device experiment procedure. 

Press the monitor computer → → → the HST controller independent external test start hydraulic pressure 

source software → start" procedure turn tester, the stage is raised to about 10 mm. 

Edit the protocol according to the required test criteria or experimental needs. Please refer to the software 

instructions for the method of editing the test plan. 

Enter the raw data of the sample into the computer. 

Place the sample on two rolls and adjust the position of the lower beam according to the size of the sample 

so that the sample is about 15 mm away from the press roll (bending core). 

Click “Start” in the experiment interface to start the experiment. 

At the end of the test, the test data is automatically saved. 

Repeat the above steps for the same sample and proceed to the next test. 

Before the test, the nut on the T-screw of the curved support should be tightened and the nut at both ends of 

the tie rod should be locked. 

The press roller must never be pressed directly onto the bending test bench. 

When adjusting the bending space of the lower beam, it is necessary to pay great attention to the distance 

between the sample and the pressure roller. It is forbidden to force the sample through the lower beam. 

16 Maintenance of Products 

Hydraulic universal testing machine is a high-precision instrument for material testing. Good maintenance 

not only guarantees product performance and prolongs service life, but also is a necessary means to reduce 

product waiting time and improve efficiency. In addition, the more understanding of the structure of the 

machine, the working principle, hydraulic components, electrical components, software, etc., is more 

conducive to product maintenance. 

16.1 Maintenance of the main engine and hydraulic power unit 

Develop good operating habits and follow the rules. After the end of each shift, carefully clean the rust and 

other dirt around the main engine, the cylinder returns to the original position, and the equipment is returned. 

Anti-rust treatment for parts that are easy to prevent rust. 

Fill the lubrication parts regularly according to the usage. For example, the screw nut pair and the chain 

drive connection are added with molybdenum disulfide grease, and the lithium-based grease is added to the 

hole combined with the screw. 

Pay attention to the abnormal conditions of the product, such as the noise of the hydraulic power unit, the 

screw pair, the abnormal vibration and noise of the chain pair. In case of abnormal situation, promptly 
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eliminate it. If you have any questions, please call our company. 

The hydraulic oil of the hydraulic power unit is inspected according to the requirements of the oil. The 

quality of the oil is closely related to the performance and life of the product. Please use qualified hydraulic 

oil. 

Always pay attention to the liquid level of the hydraulic power unit. When it is lower than the normal liquid 

level, it should be replenished in time. 

Generally, the hydraulic oil is replaced once a year, and it is better to clean the entire tank when replacing 

the hydraulic oil of the power unit. 

Depending on the application, the filter element of the oil pump inlet and outlet should be cleaned or 

replaced regularly. Check and verify the equipment regularly. 

Develop maintenance and maintenance plans and record maintenance information in detail. 

16.2 Maintenance of the computer 

The computer equipped with this product is for testing purposes, and the testing software is also dedicated 

software. Please seek the advice of the administrator when installing other applications or programs, and 

ensure that the test software is not affected. 

Regularly collate all test-related data such as test data, test reports, and test protocols. 

Install anti-virus software to prevent the computer from being infected by viruses and affect the use of the 

machine. 

16.3 Maintenance of the measurement and control system 

Regularly check whether the connector cable of the controller is in good contact. If it is loose, it should be 

tightened in time. 

If there is a long period of time after the test, the Closed-loop digital control system and computer will be 

turned off. Make sure your control system and all the indicators, buttons, operation boxes, and fixtures are 

working properly. 

If you have any questions, please contact our customer service department in time. 

Special tips: 

The hydraulic universal testing machine is a precision material measuring instrument. All personnel who 

operate, maintain and manage should have certain qualification requirements. 

16.4 General fault repair and treatment 

The following table lists the problems that the equipment may encounter during operation. When the user 

encounters similar situations during use, you can refer to this table to analyze it yourself. If you can't solve 

it, please call our customer service department. 
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Serial number Problem Possible Causes Treatment 

1 Oil pump can't 

start 

Cylinder limit Release the limit status or replace the limit 

switch 

Emergency stop switch is pressed Rotate the mushroom head button on the 

control panel and external handheld 

controller in the direction of the arrow 

The equipment operation monitoring 

system light is not bright 

Adjust the phase sequence of the main 

power supply. 

2 Unable to load The oil pump does not provide pressure 

oil 

Check if the load/rewind switch is in the 

loaded state 

Cleaning or replacing the oil filter 

Is the control port normal? Check if the connection of the control port 

is loose. 

  Is the hydraulic component normal? Replace the corresponding hydraulic 

components 

3 Not fully 

loaded 

Oil leaks 

 

Check the host and hydraulic source for oil 

leaks, if any, replace the seals in time  

Is there a "fixed load" in the "test plan" of 

the test software? 

Cancel the "fixed load" setting 

Hydraulic oil viscosity is not enough If the use time is too long, the viscosity of 

the hydraulic oil will decrease, and the 

hydraulic oil must be replaced. 

Safety valve pressure setting is too low Adjust the relief valve pressure (open the 

door behind the hydraulic power unit and 

adjust the safety valve 5 in the valve block) 

Differential pressure valve, pressure 

reducing valve, quick release valve 

problem 

Clean or replace the 

corresponding valve (open the back door of 

the hydraulic station) 

4 No signal 

display, no 

change, display 

overload or 

skipping error 

①The sensor connector is not connected 

or the contact is not good, the connection 

line has a disconnected or soldered 

place; ②The internal wiring of the test 

machine is not well contacted 

Check that the sensor connectors are all 

plugged in and retightened if there is a 

disconnected wire or a weak solder joint 

5 Equipment 

operation 

monitoring 

system alarm 

light is on 

Fuse (fuse) blown Replace the fuse at the power plug 

Internal line fault  Please call our company 

6 Abnormal 

displacement 

change 

Multiple reasons Dora has a few displacement lines. If it is 

still stuck, it is recommended to replace the 

displacement sensor 

7 Computer 

failure 

Multiple reasons Look for computer manufacturer 

professionals to repair or guide. 

8 Software 

failure 

Multiple reasons Please call our company. 

 

Figure 1 
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Product foundation map 

 

Code/Model 

Universal machine host Control cabinet 

200E/300E 500E/600E 1000E 1000F/LAW100 1500F 2000F WAW-F WAW-E 

A(mm) 1085 1100 1150 1200 1350 1600  

 

 

 

 

/ 

 

 

 

 

 

  / 

a(mm) 685 700 770 800 850 1020 

B(mm) 1000 1000 1050 1050 1150 1200 

b(mm) 645 630 660 680 740 780 

H(mm) 450 500 

h(mm) 350 400 

C(mm) / 1300 800 

 

 

 

 

 

 

 

 

 

 

Figure 2 WAW external controller interconnection diagram 
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Figure 2 WAW external controller interconnection diagram 

Figure 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Servo Output Solenoid Valve 

 

 

 

 

 

 

 

Fig. 4 Interconnection Diagram of Equipment Operation Monitoring System 
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4 Control Output Large Deformation Extension Port 
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AC220V Overload Panel Input Servo Valve 

Pause ON/OFF USB Controller Displacement Extensometer Load 
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17 Handheld Control Box Definition 

WAW hydraulic schematic 

1. Fuel tank 2. Suction oil filter 3. Level gauge 4. Air filter 5. Oil pump motor unit 

6. Check valve 7 High pressure oil filter8. Differential pressure valve 9. Safety valve 10. 

Pressure gauge 11 Pressure valve12. Servo valve 13 Electromagnetic reversing valve 14 

Pressure sensor15. Cylinder 16. Clamping cylinder 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8 core 

Clamping output 

 

2. Upper release 

3.lower clamping 

1. Upper champing 
 

4. Lower release 

5. Public side 
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Figure 6 Schematic diagram of the piano oil source hydraulic system 


