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XZFK SERIES DIGITAL FLOW METER 
QUICK SETUP USER GUIDE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

WELCOME  

THANK YOU FOR PURCHASING XZFK SERIES DIGITAL FLOW METER. THIS QUICK SETUP USER GUIDE WILL 

SHOW YOU HOW TO CONNECT AND TEST YOUR MACHINE. 

 

INCLUDED ITEMS 

1: TESTER HOST      *1 SET 

2: USER MANUAL     *1 COPY 

3: ALLEN KEY         *1 PIECE 

4: ** 9V BATTERY:     *CUSTOMER-SUPPLIED; 
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TESTER INTRODUCTION 

THE XZFK SERIES OF DIGITAL FLOW METER ARE DESIGNED FOR FAULT DIAGNOSIS OF HYDRAULIC SYSTEMS. 

IT QUICKLY CHECKS THE FLOW, PRESSURE AND TEMPERATURE OF THE HYDRAULIC SYSTEM. THE TESTER 

HAS A MAXIMUM DETECTION PRESSURE OF UP TO 420 BAR. MAXIMUM TEST FLOW UP TO 400L (FOR XZFK404) 

OR 800L (FOR XZFK408); BUILT-IN LOAD VALVE CAN SIMULATE A VARIETY OF OPERATING CONDITIONS. PUMPS, 

MOTORS, VALVES AND HYDRAULIC CYLINDERS CAN BE TESTED IN BOTH DIRECTIONS. 

 

Flow Meter Test Range： 

Model Flow Range Pressure Range Fluid temperature range 

XZFK-404 10-400L/Min 0-420BAR 0-105℃ 

XZFK-408 20-800L/Min 0-420BAR 0-105℃ 

 

Flow Meter Shape Parameters:  

Model Width/mm Height /mm  Depth/ mm N.W./ kg Thread of Inlet/Outlet  

XZFK-404 250 200 200 6.00 G1”/ BSPP1” female 

XZFK-408 250 230 200 9.50 G1-1/4”/ BSPP1-1/4” female 

 

Main body casing material: steel body spray 

Fluid module material: high strength aluminum 

 

   

 

□ Flow 

The tester uses a turbo flow sensing module made of high-strength aluminum. The turbine speed is proportional to the 

liquid flow rate. The speed of the turbine is measured by a magnetic induction head. Each time the turbine piece is taken, 

the magnetic induction head transmits a pulse to the electronic circuit, and the circuit amplifies the pulse to form a square 

wave signal. 

The preset flow unit of this tester is: L/Min (L/min). 

The flow test accuracy is: ±1% 

Test medium type: hydraulic oil 
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□ Pressure 

The pressure is measured by a pressure sensor. 

The preset pressure unit of this tester is: BAR. 

Pressure test accuracy is: 0.5% 

 

□ Temperature 

The thermistor type temperature sensor is inserted into the hydraulic oil and the temperature value is directly displayed on 

the display. 

The preset temperature unit of this tester is: °C. 

Temperature test accuracy: ± 1 ° C 

 

□ Loading valve 

The loading valve is used for system pressurization. The built-in safety disc of the loading valve protects the tester and the 

equipment being tested when the system is overloaded. 

 

□ Two-way flow test 

1. The load valve uses a throttling loading mode to provide smooth pressure control for bi-directional flow. 

 

2. The XZFK Series Flow Tester measures hydraulic system flow in both directions. However, the forward test accuracy is 

better than the reverse test. When the tester is used for reverse flow testing, the accuracy is also reduced depending on 

the viscosity, density, and compressibility of the hydraulic fluid. 

 

□ Power mode 

The XZFK flow test is powered by a 9V standard battery; 

 

The tester also features an automatic power-off feature to conserve battery power. When the tester is on standby for 15 

minutes, it will automatically power off. To turn the tester back on, turn the power switch off and then on again. 

If the display does not respond, it may be caused by a low battery. Consider replacing the battery with a new one. 

 

Under normal use, the battery life is about 6 months; 

 

□ Other accessories 

Tester mating connectors are available upon request and at an additional cost. Please contact the relevant dealer for 

details. 
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The XZFK flow tester can be used to diagnose the following hydraulic faults 

 

Fault phenomenon Possible cause Maintenance recommendations 

are as follows 

Pump noise exceeded There may be the following causes of 

pump cavitation 

1: Suction filter blocked 

2: The suction pipe is not smooth 

3: There are air bubbles in the suction 

pipe 

4: The pump speed is too high 

3.0 

4.1 

 

When pressurizing the hydraulic circuit 

System performance degradation 

 

May be internal leakage of the following 

components 

 

1: pump 3.0  4.1 

2: main relief valve 4.2  4.3 

3: directional control valve 4.2  4.3  4.4  4.5 

4: hydraulic cylinder or hydraulic motor 5.1  5.2 

Unable to load hydraulic  

system pressure 

Directional control valve 4.2  4.3  4.4  4.5 

Overflow valve 5.0  5.2 

Hydraulic cylinder 5.3   
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Flow Tester Operation Guide 

 

1: Basic installation of the flow tester and preparation before starting the machine;  

1.0 Battery installation 

a: Remove the battery compartment screw and open the battery compartment cover 

   

b: Take out the cable in the battery compartment and connect the battery according to the positive and negative 

poles. 

 

c: Turn on the power switch on the tester to test if the connection between the battery and the connector is 

normal. 
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d: If the display is normal, put the battery back into the battery compartment and install the cover; 

 

e: If it is not displayed, check if the battery connection is secure, or replace the battery until it is displayed 

normally. 

 

1.1 Use a hydraulic hose to connect the tester to the hydraulic system circuit to be tested. Select the hydraulic hose 

connection to help the tester isolate the vibration from the test unit. 

Connect the hoses at the inlet and outlet of the tester as far as possible, and ensure that the hose is in a 

straight state close to the inlet and outlet of the tester, at least 20cm, so that the system hydraulic oil can flow 

smoothly into and out of the tester. In order to ensure a better accuracy of the measurement results. 

Make sure that the hose is of sufficient length so that the tester can be easily attached to the machine. It is 

recommended that the hose be at least 1 m long. If you use a quick coupling, you can make the hose 

connection easier and faster. 

 

1.2 Before starting the test, check whether the oil level of the fuel tank of the equipment is sufficient, whether the 

connection of the pump, valve and damaged parts is tight, and whether the external hydraulic oil leaks. Check that all 

connection connectors are tightened and the circuit connections are correct; 
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1.3 Fully open the loader of the tester before starting the machine. 

Turn the test load valve handle counterclockwise until the load valve is fully open. 

 

2.0 standard test condition flow 

2.1 Depending on the cause of the fault, select the linear connection method or the T-connection method to install the 

hydraulic tester in the system; 

2.2 Open the test valve of the tester completely (turn the handle counterclockwise) and select the high flow range; 

2.3 Turn on the hydraulic pump to ensure that the hydraulic fluid flows smoothly in the hydraulic system. Do not 

change the speed of the pump when using the loading valve; 

2.4 Slowly close the loading valve to the preset pressure. Run the hydraulic system until it reaches the normal 

operating temperature; 

2.5 Adjust the loading valve and test according to the required test procedure (see section 3.0 or 4.0); 

2.6 Record the flow value displayed on the tester under different working pressures. After comparing with the standard 

value, the system can be diagnosed. 

 

 

 

3.0 Test Method 1 

The linear test of the pump (see Figure A1 for the connection method of the tester) 

 

3.1 Install the flowmeter between the outlet of the hydraulic pump and the relief valve; 

3.2 Open the tester loading valve completely and start the hydraulic system. Record the flow reading of the pump 
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displayed on the tester at the lowest pressure of the system; 

3.3 Slowly close the tester loading valve to increase the pressure and as the pressure increases, the pump flow will 

decrease. In this way, the volumetric efficiency of the pump can be judged.  

(Volume efficiency of pump = actual output flow of pump: theoretical flow) 

3.4 When the system pressure reaches the rated working pressure, record the flow reading of the pump at this 

pressure. 

3.5 Based on the above test data, analyze. 

When the minimum pressure is increased to the maximum pressure, the performance of the pump is determined 

based on the decrease in pump flow. In general, the volumetric efficiency of a used or damaged pump is reduced by 20% 

to -30% compared to a new pump. 

If the pump shows low flow at the lowest and maximum pressures, there may be problems with oil absorption. 

The suction filter is clogged or the pump produces cavitation, which can be checked by different pump flow rates at 

different speeds. 

 

 

4. Test method 2 

  “T” type connection test (see Figure A2 for the connection method of the tester) 

 

4.1 Install a “three-way fitting” at a point between the pump and the control valve, then connect a hose from the 

three-way fitting to the inlet end of the flow tester. The tester's outlet port is connected to the fuel tank. 

Before starting the machine, ensure that the tester loading valve is fully open. 

(In this connection mode, if pump test is required, just disconnect the hydraulic hose between the tee and the access 

control valve, follow the steps in sections 3.2, 3.3, and 3.4;) 
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4.2 System and relief valve test (see Figure A2)  

(The relief valve and the directional control valve are connected together) 

4.21 Connect the control valve "T" type. Operate the control valve to push the cylinder plunger to the end of the stroke. 

4.22 Close the flow tester load valve (turn the load valve handle clockwise) and record the change in system pressure 

and flow measured by the tester. 

Before the relief valve opens, the pressure will continue to rise and the flow reading displayed by the tester will 

gradually return to zero. Note or record the pressure at the moment before the relief valve opens. If the pressure that 

causes the relief valve to open is below the recommended value, adjust the relief valve. 

If the relief valve is opened below the maximum pressure setting, it is normal to cause considerable leakage and loss of 

system performance. The opening pressure of the relief valve can be known by adjusting the loading valve on the flow 

tester to slowly increase the system pressure and pay attention to the pressure value will start to rapidly decrease to zero 

at a certain flow value. That is to open the pressure. 

The maximum pressure setting of the relief valve is equal to the pressure at zero flow. 

 

4.3 Control valve, hydraulic cylinder "T" type test 

     4.31 The control valve is energized. (If it is a multi-way spool valve, only one spool valve can be energized at any 

time). The hydraulic cylinder should travel to the end of the stroke. 

     4.32 Slowly close the tester loading valve and record the change in pressure and flow while closing the loading 

valve. 

     4.33 Power status, all slide valves of all control valves, please repeat step 4.32; 

4.331 If all components are in good working order, the pressure and flow measurements should be the same as those 

tested in Section 3.0; 

4.332 If the control valve flow at any location is detected to decrease, it may indicate a leak in this control valve or 

cylinder. 

See section 4.4 Test Procedure to determine the point of failure. 

4.333 If the flow reduction of the control valve (all positions) is the same, it may indicate that the relief valve is faulty. 

(Note: This phenomenon may also indicate other leakage problems in the control valve, such as leakage of 

components due to casting defects, etc., but always check the relief valve first.) 

 

4.4 Other tests for positioning control valves and fault points in hydraulic cylinders (see section 4.332 for the operating 

procedure) 

Disconnect the hydraulic cylinder circuit and access the control valve interface. 

4.41 Positioning the control valve handle position when noticing a significant decrease in flow; 

4.42 Close the tester load valve (clockwise rotation of the load valve handle) to record pressure and flow. 

4.43 If the flow reduction is the same as in test section 4.332, the control valve is faulty. 

However, if the flow test value is higher than the other control valves, it indicates that the hydraulic cylinder may be 

faulty. 
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5. Test method 3 

Linear test of the directional control valve (the connection method of the tester is shown in Figure B1) 

 

5.1 In order to check the pressure setting of the relief valve at its connection with the control valve, install the flow tester 

in the hydraulic cylinder circuit according to the B1 diagram to ensure that the loading valve is fully open (turn the tester 

loading valve handle counterclockwise) ). 

Start the pump and operate the flow tester to load the valve handle to increase the tester load. Slowly close the loading 

valve (clockwise rotation) and record the pressure and flow values of the tester until the loading valve is fully closed. The 

pressure value read is the relief valve pressure. 

With the tester loading valve fully open, the hydraulic cylinder is retracted by operating the handle, and the pressure and 

flow of the hydraulic cylinder and valve can also be tested in the reverse direction. 

 

5.2 Control valve leakage 

After the flow tester is installed in accordance with the procedure in 5.1, repeat the test and then refer to the flow 

reading of the comparative pump test (see Section 3.3). The difference in flow readings indicates the possibility of leakage 

inside the control valve. 

Repeat the test of all energized connectors to fully check the condition of the valve. 

If necessary, the control valve block or valve section needs to be replaced. 

 

5.3 Hydraulic cylinder test (see Figure B1) 

   If the hydraulic cylinder is running slowly or the hydraulic cylinder is moving slowly under load, the following tests 

should be performed to check the sealing performance of the hydraulic cylinder: 

Install the flow tester as shown in Figure B1. The operation of raising or lowering the load on the hydraulic cylinder. 
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Also note the test values for flow and pressure on the tester and note the time required for the hydraulic cylinder to reach 

full stroke. 

Compare the values of all tests with the values recommended by the manufacturer. 

If the measured flow rate is consistent with the standard flow, but the time to extend the hydraulic cylinder is longer 

than expected, there is a leak in the hydraulic cylinder seal. 

If the measured flow value is lower than the standard flow compared to the standard flow, the performance of the 

control valve needs to be checked. (For the control procedure of the control valve check, please see section 5.2.) 

 

5.4 Motor test 

5.41 Measure the flow and compare the motor speed to check the motor performance. 

Install the flow tester upstream of the motor circuit in accordance with the connection in Figure B2. 

Fully open the tester load valve (turn the load valve handle counterclockwise) and operate the directional control 

valve to ensure that the motor is operating in the correct direction. Allow the motor to run under normal load. Note the test 

values for flow and pressure on the tester. 

If the measured flow reading is below the manufacturer's recommended value or is lower than the pump test (tested 

in Section 3.0), check the control valve performance. (Control valve check, see section 5.2.) 

 Note: If the motor has an external leak, only the reverse flow test can be performed. Check the manufacturer's 

allowable return pressure before testing, otherwise do not pressurize at the motor's outlet interface. 

    

Motor leakage test 

5.42 When the motor is working under normal pressure, use a tachometer to measure the speed of the hydraulic 

motor per minute. 

If the motor speed is slow, but the inlet flow is tested normally in step 5.41, the possibility of internal leakage of the 

motor is indicated. Install the remote flow block to the motor housing drain line to check for motor leakage. 

 Note: Most motors do not have a high pressure shaft seal installed so that there is a maximum case leakage 

pressure of 1 bar. 

 

 5.43 When the motor has no external leakage or the motor cannot carry the return pressure, connect the tester to 

other pipelines and repeat the 5.41 and 5.42 tests in the other direction of the motor. 

 

5.5 Hydraulic cylinders and motors Other test methods 

Motors and hydraulic cylinders can also be tested using the method of Figure B1. 

Disconnect the two hydraulic tubes connected to the motor and connect the flow tester to these lines. 

Fully open the load valve on the tester (rotate the load valve handle counterclockwise), activate the pump, and offset 

the directional valve to allow hydraulic oil to be input to the tester's inlet port. 

Slowly close the loading valve clockwise while recording the flow and pressure values on the tester. 

If the flow test value shows a data below the manufacturer's recommended data or below the pump flow test (as per 

the results of Section 3.0), check the control valve performance (see Section 5.1, 5.2). 

If the flow test value is normal but the speed is slow, it may indicate that the motor or hydraulic cylinder is defective. 

Operate the directional valve to reverse the flow through the tester and record the flow through the pressure range. 
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