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I. Fault Diagnosis Process for Heavy Turning Resistance in the Steering Oil Pump

Fault-pattern Hard steering

Fault Description

During normal vehicle operation and steering, a fault characterized by unilateral or bilateral heavy resistance

or inability to turn the steering wheel may occur throughout the entire journey or in specific sections.

Diagnosis

Process

1、 Basic diagnostic procedure for heavy steering oil pump operation:

Confirm Use
Household compl-
aints

is a non-steering
sink

Rep
eat

Mechanical fail-
ure
Problem Diagno-
sis

Hydraulic tube

Roads, Tires
Basic examination proc-
edures

Is it heavy?

Oil Inspection

Tire Pressure Check

YouTube Check

Tank Inspection

Confirm the customer's complaint

1. Listen: The customer's complaint;
2. Question: What are the significant

phenomena?

When did it start appearing?

Where/under what conditions did it occur?

3. Test: Conduct a field driving test based on the
above information;

4. The following operating conditions are
considered normal: turning in place
under full load; driving normally under
overload conditions.

Driving on poor road conditions such as
gravel, dirt, or uneven surfaces;

When operating at full load and idling with steering, during downhill driving;

During initial cold start, steering feels heavy until oil temperature rises and performance
returns to normal.

When cargo is loaded incorrectly—e.g., positioned too

far forward, resulting in excessive load on the front axle;

6Judgment criteria: The above situations are normal

phenomena and do not constitute heavy steering.

Use a jack to lift the vehicle's front axle without

starting the engine, then turn the steering wheel.

Mechanical break-
down ：

1.
2.

Are any components interfe-
ring with the steering column,
potentially causing damage to
it?

3.
4.
5.

The ball joint of the lever
rod is damaged; the bearing
of the steering arm is
damaged; the connecting
rod mechanism is deformed.

6. The main bearing is damaged.

Steering wheel handle

Force Check

When rated, the steering wheel torque is
less than 10 Nm; when stationary, the
torque is less than 8 Nm.

Yes

Non-steering heaviness

A1
B1
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Diag-

nosis

Process

yes

Check according to the procedures for troubleshooting mechanical faults in the steering
system.

A1 B1

deny

trouble shooting

2、 Auxiliary Cylinder
Inspection

1、 Steering System
Inspection

3、 Check the steering oil
pump

Hydraulic System
General Ins-
pection

Is it heavy?

1、 According to the steering gear troubleshoo-
ting procedure

2、 According to the troubleshooting methods
for the assist cylinder

1、 Check the oil level in the tank.
2、 High-pressure pipeline connected
to a pressure gauge

yes

Clean the protection syst-
em.

Supplementation
Guidelines for Oil Deficiency

Brand steering oil,
resolve

No pressure or low pres-
sure: Replace the steering
pump.

Maintain system cleanliness.

Ask
sub-
ject

Sol-
ution

dec-
ide

When fuel level and
pressure are normal, in-
spect the front axle and
steering system.

Remove the power steering tie rod to inspect
the steering column and steering mechanism
for proper pressure and smooth rotation;
check whether there are any abnormalities.
Also verify that the tie rod ball joint is
properly lubricated and functioning normally.

Is it heavy?

yes

1. Maintain or replace the steering
column assembly

2. Maintain or replace the steering
mechanism while ensuring system
cleanliness

3.Maintain or replace the pull rod

unusual

Check tire pressure, as well as the main pin bearing,
main pin bushing, front steel spring coil ear, and U-
shaped bolt.

deny

trouble shooting

trouble shooting

1、 The symptoms of steering system heaviness may vary, including: 1. Unilateral heaviness
with differential sensation between left and right sides; the steering pump should be
functioning normally, and the fault lies in the steering mechanism. System cleaning or
replacement of steering fluid typically resolves the issue. 2. Normal starting but persistent
heaviness during prolonged operation indicates failure of the steering pump.

2、 System Cleaning and Maintenance: During each maintenance procedure, whether
involving the replacement of individual components or multiple components, the system must
be thoroughly cleaned. Only oil of the specified grade shall be used; mixing oils of different
grades is strictly prohibited.

3、 Recommended detection range for vibration-resistant pressure gauges: 25–35 MPa. When
connected to a high-pressure pipeline and rotated in the specified direction, normal operation
results in pressure fluctuations between 3 and 15 MPa; during failure, the pressure drops
significantly to near 0 MPa with no or minimal fluctuation.

4、 Oil leakage at the inlet and outlet ports of the transfer pump is related to excessive
pressure; simply replacing the pump is insufficient—sealing gaskets must also be addressed.

5、 Upon completion of maintenance, all factors that may lead to re-contamination of the
system must be eliminated to prevent further failure.

6、 When the cause is unclear, do not replace components arbitrarily; consult technical
support from your company or supplier.
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Diagnosis

Process

2、 Basic Process for Steering Wheel Force Detection

1

Use a dedicated tool to lock the steering wheel. Apply
torque with a torque wrench to the hexagon on the tool's
head. With the transmission in neutral and the brake
released, keep the engine idling while turning the
steering wheel left and right (at a speed not exceeding
revolution per second; avoid reaching dead center), as
shown in the figure, until the wheels rotate in place,
then measure the steering wheel rotation force.

Manual inspection device
Installed on the steering wheel

Start the engine, shift to
neutral, keep it idling, turn the
steering wheel steadily, and
measure the steering effort.

Is it submerged?
Non-steering heaviness

Yes

Perform mechanical
inspection and hyd-
raulic system testing

Is there any heaviness or
obstruction?
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Diagnosis

Process

3、 Basic Procedure for Hydraulic System Testing

Check if it's normal

Before performing the above measurements, turn off the following items:

1、 The liquid level is approximately two-thirds of the
total tank capacity.
2、 The oil tank seal is reliable, and the filter screen
remains unobstructed.
3、 The oil viscosity meets specifications; the oil
contains no impurities or emulsification.
4、 The pipeline exhibits no bending, cracking, or
aging signs.
5、 The joint is not loose.
6、 The tire pressure is normal.

Drain the steering system fluid,
connect a pressure and flow sensor
in series to the oil outlet line of the
steering pump, and inject fluid
until reaching the specified level.

85%

Flow detection: Maintain the oil
pump at its rated speed and
measure its instantaneous flow
rate (not less than of the
control flow rate).

Check whether other comp-
onents of the steering system
are functioning properly.

Normal

Ab-
normal flow rate and pressure
detection

Starting rotation speed = control flow rate / displacement

For 1200r/min-1500General:
r/min.

If below, replace

Steering Oil Pump

Pressure test: At a rotational speed
of 1500 r/min, close the shut-off
valve and maintain the pressure
for 3–5 seconds; the maximum
pressure shall not be lower than
the rated pressure.

If below, replace

Steering Oil Pump
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II. Fault Diagnosis Procedure for Oil Leakage from the Steering Oil Pump

hitch

description

Vehicle oil leakage or oil leakage from the power steering pump was repaired by adding lubricant, after which the fault was resolved. The

service station diagnosed oil leakage in the power steering pump; alternatively, users reported oil leakage in their vehicles.... etc.

turn
oil pump

oil leak

diagnose

flow path

1、 Basic diagnostic procedure for oil leakage from the steering pump:

Inspection of the oil leakage location

Oil leakage in high-pressure pipelines

The steering gear is leaking oil.

Auxiliary cylinder oil leakage

Oil leak from the tank

Oil leakage from the steering pump

How to deal with oil
leakage from pipes, joi-
nts, and sealing gaskets:

Oil spill response

Oil spill response

Oil spill response

1、 Check the seal at the safety valve fitting of the oil
pump.

2、 Check the area around the oil pump coverOil leakage at the safety valve plug.

1

Method: Clean the safety valve
plug, turn the steering wheel left
and right for minute, and check
for any oil leakage.

Tightening torque for the safety valve plug head

40-60N.m

Measures: Open the safety valve
plug, replace the sealing ring, and
tighten the nut with a wrench.
Maintain system cleanliness

1

Method: Clean the rear cover (by
tightening the screws), turn the device
left and right for minute, and observe
whether any oil leaks out. The required
tightening torque for the screws is 40–
60 N·m.

Oil leakage at the rear
cover

If no oil leakage is observed, the steering oil

pump is functioning properly.

Check the oil inlet and outlet fittings,
mating surfaces, or other related compone-
nts.

Measures: Replace the steering oil
pump, document the fault details,
and retain the old component.

trouble shooting trouble shooting

Continue searching for the oil leak point

1、 The sealing ring at the rear cover of the steering oil pump and at the safety
valve plug is damaged. This may be caused during assembly; during inspection,
first check whether the safety nut is loose and whether there are cracks in the
housing.

2、 When inspecting each component of the oil pump, special attention must
be paid to cleanliness; particulate matter entering the pump interior can be fatal.

3、 Oil leakage at the rear cover retaining ring requires replacement of the oil
pump; do not open the pump.

Note: No leaks are permitted in any part of the steering system; leaks may lead to

oil depletion, component damage, heavy steering response, and abnormal noises.
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2、 Precautions for oil leakage from the steering pump:

When oil leakage is detected in the steering system: It is recommended to thoroughly inspect the source of the leak. Leaks at joints

are generally not caused by issues with the steering pump or steering mechanism; handle this matter with care to avoid misdiagnosis.

1）All hollow bolts with purple copper washers are designed for single-use; they must be replaced upon disassembly.

2）Oil leakage caused by improper tightening is not due to a pump fault.

3）Oil leakage caused by joint/tube quality issues, not due to pump malfunction.

4）P10/WD12/WP12NG Oil leakage at the connection bolt between the oil pump and the engine; not due to a pump
fault.

5

If oil leakage is detected at the joint of the steering gear, steering oil pump, or power steering
cylinder oil line, do not replace the steering gear or oil pump. Instead, check whether the joint is loose
or replace the combined sealing gasket (joint bolt torque:70–90 N·m; sleeve-type joint bolt torque:90–
110 N·m). After tightening, clean the leaking area and start the vehicle for minutes. If leakage
persists, then determine whether the oil pump is leaking and decide whether to replace it.

5）

5

When oil leakage occurs at the interface between the oil pump and the engine or air compressor, do not

replace the entire oil pump assembly immediately. First, replace the sealing ring or gasket, or apply sealant to the

contact surface (making sure it is applied evenly). During reinstallation, ensure the oil pump interface aligns flush

with the engine or compressor surface. Clean the leaking area thoroughly, then run the vehicle for minutes. If

leakage persists, determine whether the oil pump is indeed leaking and decide whether replacement is necessary.

3、 Schematic diagram of the steering oil pump structure

Back cover screw

Rear cover
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III. Diagnostic Procedure for Abnormal Sounds from the Steering Oil Pump

Fault-pattern Abnormal sound

Fault Description

Noisy steering oil pump: replaced with a new component to resolve the issue; alternatively, the steering

oil pump assembly was replaced on the vehicle and hydraulic oil added before troubleshooting.

Diagnosis

Process

1、 Basic Procedure for Detecting Sounds from the Steering Oil Pump

Confirm Use
Household
complaints Abnormal noise from a non-oil pump

Confirm the customer's complaint
1、 Listen: The customer's complaint;
2、 Question: What is the phenomenon of abnormal sounds?

1）When did it start appearing?
2）Where/under what conditions did it occur?

3、 Check for bubbles inside the oil tank
and any oil leakage at the joints.
4、 Test: Based on the above information, conduct an on-site
driving test. The following operating conditions may cause
abnormal noises.

1）The oil tank is low on oil.
2）The oil viscosity is too high.
3）The oil temperature is too low (usually in winter).

4）The oil suction line of the oil pump is bent, flattened, or cracked.

5）The seal of the oil suction pipeline
joint is inadequate, and the joint is loose.

Unusual

Abnormal noise from
the oil pump

Yes

Replace the oil
pump.

Abnormal So-
und Elimination

Yes

Trouble shooting

If the aforementioned inspections and troubleshooting measures still fail to
eliminate the fault, both the steering oil pump and the steering gear must be
replaced separately. Issues such as stuck steering valve or damaged oil pump
can also cause abnormal noise in the steering system.
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IV. Diagnostic Criteria for Steering System Malfunctions

O
rdernum

ber

Fault Status Identification Sta-
tus Compare with the photo State description Liability judgment

1 Turning down

Available Stage

When marking, the steering torque
is less than 10 Nm, which is a
normal phenomenon.

No maintenance requi-
red

Scrap Phase
When marking, the steering force
exceeds 10 Nm, indicating heavy
steering.

Check the
mechanical

and hydraulic
systems.

2 Oil pump is damaged

Available Stage
85%

85%

The instantaneous flow rate of the oil pump
shall not be less than of its control flow
rate; the maximum pressure shall not be
lower than of the rated pressure.

No replacement requ-
ired

Scrap Phase
85%

8

The instantaneous flow rate of the oil
pump is below of its control flow rate;
the maximum pressure is below 5%of the
rated pressure.

Change the oil pump

3

Oil leakage from

the oil pump rear

cover 1

Available Stage 5

After cleaning, start the vehicle
and turn the steering wheel left
and right for minutes to check
for any oil leakage.

Examine other
parts of the pi-

peline.

Scrap Phase 5

After cleaning, start the vehicle
and turn the steering wheel left
and right for minutes, then
check for oil leakage.

Change the oil pump

4

Oil leakage from

the oil pump rear

cover 2

Available Stage
5

Wipe clean, tighten the screws,
start the vehicle, and turn the
steering wheel left and right for

minutes. No oil leakage sho-
uld be observed.

Examine other
parts of the pi-

peline.

Scrap Phase
5

After cleaning and tightening
the screws, start the vehicle
and turn the steering wheel left
and right for minutes. Oil
leakage is still present.

Change the oil pump

5

The oil pump
safety valve
plug is leak-

ing oil.

Available Stage
5

Clean the area, tighten the plug,
start the vehicle, and turn the
steering wheel left and right for

minutes. No oil leakage sho-
uld be observed.

Examine other
parts of the pi-

peline.

Scrap Phase 5

After cleaning, tighten the plug, start
the vehicle, and turn the steering
wheel left and right for minutes,
then check for oil leakage.

Change the oil pump
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V. Testing Standards for Used Components of Steering Oil Pump

1、 Process for returning used parts to the factory for testing:

The return-to-factory testing and verification of defective components generally follows the following procedure.

1）Information organization: Organize information on faulty components, determine the number of oil pumps to be
verified, and exclude oil pumps not manufactured by our factory.

2）Surface Cleaning: Clean the oil sludge from the exterior of the oil pump before testing.

3）Internal cleaning: This procedure is required for steering oil pumps whose inlet and outlet ports show visible
contamination or impurities.

4）Product Testing: Conduct tests in accordance with factory testing requirements, focusing on fault mode testing.

2、 Test Process for Steering Oil Pump Products

2.1 Air tightness test: Detection of oil pump faults caused by oil leakage

1）Dry detection method:

Seal the oil outlet of the oil pump, install it on a gas-tight test bench, apply a gas pressure of 190
KPa to 220 KPa, inflate for 8 seconds, allow equilibrium for 8 seconds, and measure the oil pump
pressure drop for 11 seconds to verify whether it is ≤ 0.15 KPa. The industry standard QC/T299-2014
specifies a gas pressure of 100 KPa, a testing duration of 10 seconds, and a pressure drop value of
0.18 KPa.
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7Figure Air-Tightness Testing Instrument 8Figure System for Testing Operation on the Performance Test Bench

2）Immersed Testing Method:

Seal the oil outlet of the oil pump, immerse the oil pump in diesel oil, apply a gas pressure of 0.2 MPa,

maintain the pressure for 30 seconds, and observe whether bubbles form on the parts and all assembly surfaces.

2.2 Factory Performance Testing: Install the faulty component on a performance test bench and conduct

the following tests according to factory specifications. Detailed technical parameters for each oil pump are

listed in the attached Table "Technical Parameters Comparison Table for Steering Oil Pumps".

① Run-in test: Start the steering oil pump under no-load pressure, increase it to the
maximum speed and maintain for 30 seconds; then adjust the speed to 1500 r/min, and increase
the pressure from no-load to 0.5Pmax and 0.85Pmax working pressures respectively,
maintaining each for 30 seconds.

②

2

Safety pressure test: Start the steering oil pump under no-load pressure, increase the
speed to 1500 r/min, quickly close the output oil circuit to reduce the output flow rate to near
zero, maintain this condition for to 3 seconds, and record the pressure value at this time.

③ Flow measurement: Test using the flow parameters specified or converted according to
the "Technical Parameter Comparison Table for Steering Oil Pump".

④ External leakage test: Operating speed 1500 r/min, pressure 0.85 Pmax(working
pressure), running for 30s, no leakage.

⑤

80%

Volume efficiency test: At a rotational speed of 600 r/min, measure the ratio of flow
rate under 0.5Pmax operating pressure to flow rate under no-load pressure, requiring a value ≥

.

Note: Throughout the entire oil pump inspection process for oil leakage faults, external leaks must be observed.

2.2.1 

7% 5.3

10%

When evaluating the test data results of used components, the maximum pressure attenuation under

flow and safety conditions shall not exceed (refer to of QC/T299.1-2014, which specifies a maximum

attenuation of ).

2.3 For verification purposes, disassemble and inspect the faulty oil pump: remove the
defective component and carefully examine all parts of the oil pump core for any
abnormalities.
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VI. Appendix: "Comparison Table of Technical Parameters for Steering Oil Pump"

Part Number Part name
Nominal
displac-
ement
(ml/r)

Control
Flow Rate

(L/min)

Flow indicator
Safety valve pr-
essure (MPa)

Volume effic-

iency (L/min)

600r/min 1200 r/min 2000 r/min
No-load flow rate

(L/min)
No-load flow
rate (L/min)

Load Flow (L/
min)

No-load flow
rate (L/min)

Load Flow
(L/min)

DZ96319470702
Control Oil Pump

(WP7/Reduce Speed)
25 22 14.2-16.5 21-24 20-24 20-26 22-27 14-16 ≥80%

DZ93319130002 Steering Oil Pump 22 25 12.5-14.5 22-26 23-27 23-28 24-30 14-16 ≥80%

BZ34071140 Steering Oil Pump 18 16 10-12 14.5-17.5 15-18 16-19 16-20 15-17 ≥80%

DZ96189470761
Steering Oil Pump (WP7/

Single Front Shaft)
20 18 12-14 16.5-19.5 16-20 18-21 19-22

17

(No relief valve)

≥80%

DZ97319470108
Steering Oil Pump

Assembly (ISM/1.25s) 25 25 14.2-16.5 22-26 23-27 23-28 24-30 14-16 ≥80%

BZ96259470006 Steering Oil Pump 20 18 11.4-13.2 16.5-19.5 16-20 18-21 19-22 14-16 ≥80%

DZ97189470213

Steering Oil Pump
Assembly (WP12/15

Mpa)

/1.25/s）

20 18 11.4-13.2 16.5-19.5 16-20 18-21 19-22
17

(No relief valve)
≥80%

DZ96319470984
Steering Oil Pump
(WP9H/No safety valve)

25 25 14.25-16.5 22-26 23-27 23-28 24-30
15

(No relief valve)
≥80%

DZ9M319470101 Steering Oil Pump 25 25 14.25-16.5 22-26 23-27 23-28 24-30
17+1.5

(No relief valve)
≥80%

BZ93109471001 Steering Oil Pump 14 13 9.4-10.5 11.5-14 11.5-14.5 12-16 13-17 13-15 ≥80%

DZ95189470133
Steering Oil Pump

(X12/17 MPa) 17 18 9.6-11.22 16.5-19.5 16-20 18-21 19-22
17

(No relief valve)
≥80%
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DZ96189470929
Steering Oil Pump
(WP9H/No safety valve)

20 18 11.4-13.2 16.5-19.5 16-20 18-21 19-22
15

(No relief valve)
≥80%

DZ97189470215
Steering Oil Pump As-

sembly (WP12/15/1.25)
20 16 11.4-13.2 14.5-17.5 14-18 14.5-19.5 15-21 14-16 ≥80%

BZ96609470001
Steering Oil Pump

(WP15/1.25) 25 25 14.25-16.5 22-26 23-27 23-28 24-30
17

(No relief valve)
≥80%

DZ9H319470103
Steering Oil Pump

(WP15/1.25) 25 25 14.25-16.5 22-26 23-27 23-28 24-30
17

(No relief valve)
≥80%

BZ93189470014 Steering Oil Pump 14 12 7.5-9.5 10.5-13.5 10-14 13-15 14-17 11.2-13 ≥80%

BZ34071020 Power Steering Oil Pump 8.5 6-8 ≥5 7-9 7.5-9.5 9.3-11 ≥80%

DZ9100130044 Steering Oil Pump 21 16 11.5-13.5 14.5-17.5 14-18 14.5-19.5 15-21 14-16 ≥80%

BZ93189470101 Steering Oil Pump 16 20 9.12-10.56 18-21 17-21 20-23 20-24 14-16 ≥80%

DZ91259470708 Steering Oil Pump 15.77 15.8 9.12-10.56 14.5-17.5 14-18 14.5-19.5 15-21 14-16 ≥80%




