XZFK SERIES DIGITAL FLOW TESTER

USER QUICK USE MANUAL

by S ESTataTsbisy

WELCOME
THANK YOU FOR PURCHASING THE XZFK SERIES DIGITAL FLOW TESTER

THIS USER QUICK SETUP GUIDE WILL TELL YOU HOW TO PREPARE FOR USE, CONNECT HYDRAULIC SYSTEMS, AND
TEST YOUR MACHINE EQUIPMENT.

PACKING LIST IS BELOW:

1: DIGITAL FLOW METER 1SET ;
2: USER MANUAL 1PC;
3: ALLEN KEY 1PC



Introduction of Digital Flow Tester

The XZFK series portable digital flow tester is designed specifically for hydraulic system fault diagnosis. It can quickly
check the flow rate, pressure, and temperature of the hydraulic system. The maximum detection pressure of this tester
is up to 420 BAR. The maximum test flow can reach 400L (applicable to XZFK404) or 800L (applicable to XZFK408);

The built-in loading valve can simulate various working conditions.

TEST RANGE:
Model Flow Range Pressure Range Temperature Range
XZFK-404 10-400L/Min 0-420BAR 0-105°C
XZFK-408 20-800L/Min 0-420BAR 0-105°C

Flow Meter Dimension:

Model Width/mm | Height/mm | Depth/mm | Net Weight/kg Thread of INLET/OUTLET
XZFK-404 250 200 200 7.00 G1”/ BSPP1” Female
XZFK-408 250 230 200 9.50 G1-1/4”/ BSPP1-1/4” Female

Shell Material: steel, surface painted

Hydraulic Block Material: high-strength aluminum

Appearance /Front:

Cover

Displayer

BATTERY COMPARTMENT

Loadina valve handle

Appearance /Back:

Oil Inlet and Outlet

Oil Inlet and Outlet
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O FLOW

This tester adopts a turbine type flow sensing module, which is made of high-strength aluminum. The turbine speed is
proportional to the liquid flow velocity. The speed of the turbine is measured by a magnetic induction head. Every time
the turbine blade travels, the magnetic induction head transmits a pulse to the electronic circuit, which amplifies the
pulse to form a square wave signal.

The flow unitis: L/Min (liters per minute) or GPM (US gallons per minute), which can be changed;

The accuracyis: =1%

The type of testing medium is: hydraulic oil

(] Pressure
The pressure is measured by a pressure sensor.
The pressure unitis: MPa/BAR/PSI/kgf/cm2, which can be changed,;

The accuracy is: 0.5%

(] Temperature

A thermistor type temperature sensor is inserted into the hydraulic oil, and the temperature value is directly displayed
on the monitor.

The temperature unitis: ‘C/°F, which can be changed; .

The accuracy: £ 1°C

[l Power
Power is calculated from real-time measured pressure and flow parameters

The power unit is: KW (kW)/HP (British horsepower)/PS (metric horsepower), which can be changed;

] Load Valve

The loading valve is used for system pressurization.

(1 Two-Way testing

The loading valve employs a throttling mode to ensure stable pressure control for bidirectional flow.

XZFK series flow tester is capable of measuring hydraulic system flow in both directions; however, the accuracy is
higher in forward testing compared to reverse testing.

When the tester is utilized for reverse flow testing, the accuracy may vary based on the viscosity, density, and

compressibility of the hydraulic oil.

[1 Power Mode

The XZFK flow test is powered by a 9V alkaline battery (note: the battery is prepared by the user);
The tester also has an automatic power-off function to save battery power. After 15 minutes of standby, the main unit of
the tester will automatically power off. To restart the tester, please turn off the power switch and then turn it back on. If

the monitor is not responding, it may be due to low battery level. Please consider replacing the battery with a new one.
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Preparation before Using the Flow Meter;

1.0: Installation of Battery

A: Remove the screws of the battery compartment cover plate and open the battery compartment cover plate;

B: Take out the battery box in the battery compartment

C: Put in the battery, and put the battery box into the battery compartment (Note: The battery is prepared by the user)
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2.0: How to Change Unit

Professional Manu
of Hydrauli

Short press Power key to start the machine, and enter the measurement display interface after the startup

screen is displayed,;
Long press the set key to enter the unit switching interface;

Short press Up Arrow key, and the units can be switched cyclically (for units that can be switched, please

refer to the introduction of each sensor above);

Short press Down Arrow keys to shift to the next unit. Press the down arrow key 4 times continuously to

exit the setting interface;

After the unit switching setting is completed, it will be saved automatically, and it is not necessary to switch the unit
setting every time the power is turned on;

Unless the user needs to change the unit again;

3.0: Shutdown

The flow tester will automatically shut down after 15 minutes if it does not receive any data for a long time;

If manual shutdown is required

Please press and hold the "Power" button for 3 seconds to turn off the tester;
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4.0: Connection of hydraulic hoses

1.1 use hydraulic hose to connect the tester to the hydraulic system circuit to be tested, and hydraulic hose connection

can be isolate the tester from the vibration of the test unit;

Try not to use elbows for the hoses connecting the inlet and outlet of the tester, and ensure that the hoses are at least
20cm straight at the parts close to the inlet and outlet of the tester, so that the system hydraulic oil can flow smoothly
into and out of the tester, thus ensuring that the measurement results obtain better accuracy;

Please make sure that the hose has sufficient length so that the tester can be conveniently connected to the machine. It
is recommended that the length of the hose be at least Tm.

If you use a quick connector, you can make the hose connection easier and faster;

It is recommended to use the forward connection method, which will obtain better measurement accuracy;

Forward connection of the hydraulic lines:

Hydraulic oil outlet direction
I = Hydraulic oil inlet direction

Hydraulic oil outlet direction

1.2 Before starting the test, check whether the oil level in the oil tank of the equipment is sufficient, whether the
pumps, valves, and damaged parts are tightly connected, and whether the external hydraulic oil leaks. Check that all the
connection fittings are tightened and the loop connection is correct;

Before starting the 1.3, please make sure to fully open the loading valve of the flow tester. (¥ Important %)

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

ENGLISH



How to use a flow meter to check equipment;

XZFK series flow tester
Can be used to diagnose the following hydraulic faults:

The Detection Method is Described In
The Following Chapter

Fault Performance Possible Reasons

The pump noise exceeds | 1: Oil suction filter blockage 3.0

the standard, 2 The oil sucti iDe is not

. € oIl suction pipe Is no

There may be the PIP 4.1

. smooth
following reasons

causing pump cavitation

3: There are bubbles inside the
oil suction pipe

4: The pump speed is too high

When pressurizing the

1: Pump 3.0 41
hydraulic circuit, the
system performance 2: Main Relief valve 42 43
decreases,
which may be due to 3: Directional control valve 42 43 44 45
internal leakage of the
following components 4: Hydraulic cylinder or 51 52

hydraulic motor

1: Directional control valve 42 43 44 45
Unable to load hydraulic
system pressure 2: Overflow valve 5.0 5.2

3: Hydraulic cylinder 53 5.4 55

2.1 Choose different connection methods based on the cause of the malfunction and install hydraulic testers in the
system;

2.2 Fully open the loading valve of the tester (turn the handle counterclockwise) and select the high flow range;

2.3 Turn on the hydraulic pump to ensure smooth flow of hydraulic oil in the hydraulic system. Do not change the
pump speed when using the loading valve;

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

Adjust the loading valve according to the required testing steps (see Sections 3.0, 4.0, and 5.0);

2.6 Record the flow values displayed on the tester under different working pressures, and compare them with the

standard values to diagnose the system.
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3.0 Testing Method 1
Linear testing of the pump (please refer to Figure Al for the connection method of the flow tester)

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

3.2 Fully open the loading valve of the tester and start the hydraulic system. At the lowest pressure of the system,

record the flow reading of the pump displayed on the tester;

3.3 Slowly close the loading valve of the tester to increase pressure, and as the pressure increases, the pump flow rate
will decrease. This can be used to determine the volumetric efficiency of the pump.
(Pump volumetric efficiency=actual output flow rate of pump: theoretical flow rate)

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

pressure.

3.5 Analyze based on the above test data.

When the minimum pressure increases to the maximum pressure, the performance of the pump is judged based on the
decrease in pump flow rate. Generally, the volumetric efficiency of an old or damaged pump will decrease by 20% to 30%
compared to a new pump.

If the tester displays low flow at both minimum and maximum pressures of the pump, it may indicate a problem with oil
suction.

The blockage of the oil suction filter or the occurrence of cavitation in the pump can be checked by the different pump

flow rates at different speeds.
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4. Testing Method 2
T-type connection test (please refer to Figure A2 for the connection method of the flow tester)

4.1 Install a "three-way connector” at a certain point between the pump and the control valve, and then connect a
hose from this three-way connector to the inlet port of the flow tester. The outlet interface of the tester is
connected to the fuel tank.

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

In this connection method, if pump testing is required, simply disconnect the hydraulic hose connection between

the tee and the control valve, and follow the steps in sections 3.2, 3.3, and 3.4.)

4.2 System and overflow valve testing (see Figure A2)

(The overflow valve and directional control valve are connected together)
4.21 Connect the control valve in a "T" shape. Operate the control valve to push the cylinder plunger to the end of
the stroke.
4.22 Close the loading valve of the flow tester (turn the loading valve handle clockwise), and record the changes
in the system pressure and flow measured by the tester.
Before the overflow valve opens, the pressure will continue to rise and the flow reading displayed on the tester
gradually returns to zero. Pay attention to or record the pressure at the moment before the overflow valve opens.
If the pressure causing the overflow valve to open is below the recommended set value, adjust the overflow
valve.
It is normal for the overflow valve to open and release pressure below the maximum pressure setting, causing
significant leakage and loss of system performance. The opening pressure of the overflow valve can be obtained

by adjusting the loading valve on the flow tester, gradually increasing the system pressure, and paying attention
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to the fact that at a certain flow value, the pressure value will start to rapidly decrease to zero. The current
pressure is the opening pressure.

The maximum set pressure of the overflow valve is equal to the pressure value when the flow rate is zero.

4.3 Control Valve and Hydraulic Cylinder "T" Type Test
4.31 Place the control valve in an energized state. If it is a multi spool valve, only one spool valve can be powered at
any time. The hydraulic cylinder needs to travel to the end of its stroke.
4.32 Slowly close the loading valve of the tester, and record the changes in pressure and flow rate while closing
the loading valve.
4.33 Power status, all slide valves of all control valves, please repeat step 4.32;
If all components are in good working condition, pressure and flow measurements should be the same as those
tested for pumps in section 3.0;
If a decrease in control valve flow is detected at any position, it may indicate a leak in the control valve or hydraulic
cylinder.
Please refer to section 4.4 for testing procedures to determine the fault point.
If the decrease in flow rate of the control valve (at all positions) is the same, it may indicate a malfunction of the
overflow valve.
(Note: This phenomenon may also indicate other leakage issues within the control valve, such as casting defects in
components causing leakage, etc.).

But please always check the overflow valve first

4.4 Other tests for locating control valves and hydraulic cylinder faults (refer to section 4.332 for operating steps)

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

4.41 When a significant decrease in flow is noticed, locate the position of the control valve handle;

4.42 Close the loading valve of the tester (rotate the loading valve handle clockwise) and record the pressure and
flow rate.

If there is the same decrease in flow rate as in testing section 4.332, then the control valve is faulty.

However, if the flow test value is higher than other control valves, it indicates that there may be a malfunction in the

hydraulic cylinder.
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5. Testing Method 3

Linear testing of directional control valve (the connection method of the tester is shown in Figure A3)
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5.1To check the pressure setting of the overflow valve at its connection position with the control valve, install the flow
tester in the hydraulic cylinder circuit according to the A3 diagram, ensuring that the loading valve is fully open
(rotate the tester's loading valve handle counterclockwise).

Start the pump and operate the loading valve handle of the flow tester to increase the load of the tester. Slowly close
the loading valve (clockwise rotation), record the pressure and flow values of the tester, and continue until the
loading valve is completely closed. At this point, the pressure value read is the overflow valve pressure.

When the loading valve of the tester is fully open, the pressure and flow of the hydraulic cylinder and valve can also

be tested in reverse by operating the handle to retract the hydraulic cylinder.

5.2 Control valve leakage
After installing the flow tester according to the steps in section 5.1, repeat the test and refer to the flow reading of the

comparative pump test (see section 3.3).
Different flow readings indicate the possibility of leakage inside the control valve.
Repeat the testing of all solenoid valve interfaces to determine the condition of each valve.

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

5.3 Hydraulic cylinder test (see Figure A3)
If the hydraulic cylinder runs slowly or moves slowly under load, the following tests should be conducted to check the

sealing performance of the hydraulic cylinder:



Install the flow tester according to the method shown in Figure A3. Perform the action of raising or lowering the
hydraulic cylinder. At the same time, pay attention to recording the test values of flow and pressure on the tester,
and record the time required for the hydraulic cylinder to reach full stroke.

Compare all tested values with the manufacturer's recommended values.
If the tested flow rate matches the standard flow rate, but the extension time of the hydraulic cylinder is longer than
expected, it indicates that there may be a leakage problem in the sealing of the hydraulic cylinder.
If the tested flow rate is lower than the standard flow rate, it is necessary to check the performance of the control

valve. (For the operation steps of control valve inspection, please refer to Chapter 5.2.)

5.4 Motor Performance Testing
Measuring the flow rate and comparing it with the corresponding motor speed can check the motor performance.
Install a flow tester upstream of the motor circuit according to the connection method shown in Figure A3.
Fully open the loading valve of the tester (rotate the loading valve handle counterclockwise), then operate the
directional control valve to ensure that the motor runs in the correct direction.
Allow the motor to operate under normal load. Pay attention to recording the test values of flow and pressure on
the tester.
If the detected flow reading is lower than the manufacturer's recommended value or lower than the pump test data
(see section 3.0 for testing methods), please check the valve performance of the control direction control. (For

inspection of control valves, please refer to section 5.2.)

Attention: If the motor has external leakage, only reverse flow testing can be performed. Before inspection, first
confirm the manufacturer's allowed return oil pressure, otherwise do not apply pressure at the outlet interface of

the motor.

5.5 Motor Leakage Test

When the motor is operating at normal pressure, use a speedometer to measure the hydraulic motor's rotational
speed per minute.

If the motor speed is slow, but its inlet flow rate is tested to be normal in step 5.4, it indicates the possibility of
internal leakage in the motor.

Checking for motor leaks can be achieved by connecting a flow testing component to the hydraulic pipeline of the
motor.

Note: Most motors do not have high-pressure resistant shaft seals installed, resulting in a maximum shell leakage

pressure of around 1 bar.

When the motor has no external leakage or cannot bear the return oil pressure, connect the tester to other

pipelines and repeat steps 5.4 and 5.5 in the other direction of the motor

5.6 Other testing methods for hydraulic cylinders and motors

The motor and hydraulic cylinder can also be tested using the method shown in Figure A3.

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

Fully open the loading valve on the tester (rotate the loading valve handle counterclockwise), start the pump and
offset the directional valve to allow hydraulic oil to enter the inlet interface of the tester.

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

If the flow test value shows lower than the manufacturer's recommended data or lower than the data obtained
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during pump flow testing (as tested in section 3.0), check the performance of the control valve (see sections 5.1,
5.2).

If the flow test value is normal but the speed is slow, it indicates that there may be leakage and damage to the
motor or hydraulic cylinder.

The solution to the above problem is to operate the directional valve to reverse the flow through the tester, record

the flow value when the pressure range changes, and determine whether the motor is leaking or damaged.
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