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Chapter I Complete Vehicle’s Performance
Section 1 Overview

LIFAN X60 is a kind of urban sports utility vehicle and the first SUV model of
LIFAN Motor (Group) Co., Ltd.

Vehicle identification

1. Vehicle Identification Number (VIN)

(1) Vehicle identification number (VIN) description

There are 3 vehicle identification numbers (VIN): 1, the VIN is stamped on the engine
compartment bulkhead; 2, the VIN is provided on the vehicle plate; 3, the VIN is on a
plate fastened to the top left of the dashboard on the driver’s side, as shown in Figure 1-1.

For the composition of the VIN, see Table 1-1.
®

@
N
y N
AN
AN
Figure 1-1 Vehicle Identification Number
Table 1-1 Vehicle Identification Number
112]3 4 5 6 7 8 9 10 11 1 1 1 1 1 1
2 3 4 5 6 7
LI{C|N 6 4 E D 5 X X 0 X X X X X X
Factory Vehicl | Vehicle Bod | Wheelbas | Engin | Chec | Yea | Plan Sequence number
etype | length, y e e k r code
maximu | type power | digit t
m (kW) /
total Fuel
mass type
(2) Vehicle plate

LF6430 vehicle plate is shown in Figure 1-2.
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3 '&fhongcii;lg Lifan Auto Co. , Ltd C][)*
+

FBrand 1 20 8 Model 9 Made in Chi
Brand brand ode ade in China
oLl MR AL WL HTHEE ¢

Maximum allowable total weight (kg) Engine displacement (ml)

iEngine model Max. engine net power (kW):

F.tManufacturing date Occupant number (person)
+
;‘Vehicle identification number

Figure 1-2 Vehicle Plate

Engine Assembly

It adopts LFB479Q engine, which is a 16-valve double overhead camshaft (DOHC)
multipoint electronic fuel injection (EFI) engine adopting independent sequential

ignition and VVT-1.

Chassis

1. Suspension: the MacPherson type independent suspension is applied in the front
suspension while the spatial 3-linkage trailing arm independent suspension is

applied in the rear suspension.
2. Clutch: Clutch pedal unit and hydraulic clutch operating device.

3. Transmission: 5-speed manual gear transmission or4-speed automatic
transmission 4. Steering gear: Hydraulic power rack and pinion steering gear; the

steering column is provided with impact absorption ability.

5. Brake: Both the front and rear brakes are vented disc brakes, equipped with

anti-lock brake system (ABS) and electronic brake-force distribution (EBD) system.

6. Tires: 215/65 R16 102H, Wheel rims: 6.5Jx16.

Vehicle body

1. The vehicle body adopts high-clearance integral body construction. The
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cage-shaped body frame is equipped with laser welded stiff steel plate of variable
thickness. Both the rear and the front of the vehicle body are provided with impact

absorption functions.

2. The inner trim parts adopt fire-retardant and recyclable engineering plastics and

textiles with high strength and environment-friendly odor.

3. A/C system: Manual adjustment type A/C with outer circulation air intake filter

layer replaceable periodically.

4. Rearview mirror: Anti-dazzling type interior rearview mirror and electric exterior

rearview mirror.
Electrical Equipment

The electrical equipment of LIFAN X60 series models is provided with a single wire

system, negative earth, DC, and a rated voltage of 12V.
Engine and Electronic Fan

The electronic cooling fan of engine adopts the arrangement of two-stage speed

regulation dual fan.
Power Start and Charging System
Battey: 80 Ah maintenance free lead-acid battery;
Alternator: 14V/90A integral alternator with built-in voltage regulator.
Starter: 1.4kw permanent magnetic starter.
Ignition EFI system
Ignition switch: electrical starting

The electronic fuel injection (EFI) system of engine adopts the MT22.1 EFI system
of Delphi Corp., so the standards of EFI shall prevail. The main components of EFI
system include: engine control unit (ECU); sensors: intake pressure temperature
sensor, knock sensor, oxygen sensor, camshaft position sensor, crankshaft position
sensor, coolant temperature sensor, accelerator pedal position sensor, throttle

position sensor and weak acceleration sensor; and actuators: electronic throttle valve
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assembly (throttle regulator motor), Canister solenoid, fuel rail and fuel injector
assembly, ignition coil, fuel pressure regulator, three-way catalytic converter, OCV

valve, etc.
Warning sign

The warning sign system of LIFAN X60 series models can send out warning and
direction signals to the ambience. It mainly involves horn, turn signal lamp signal,
emergency light switch, reverse light and brake lamp and their switches, as well as

front and rear fog lights.

Instrument and display screen

Instrument cluster: The instrument cluster of electronic odometer, which comprises
coolant temperature gauge, engine tachometer, speedometer, fuel gauge and gear

indicator display.

Indicator lights: Battery recharging indicator, engine oil pressure indicator light,
engine fault detection indicator light, hand brake indicator light, air bag indicator
light, fuel alarm indicator light, instrument light, high beam indicator light, low
beam indicator light, steering (emergency light) indicator light, ABS indicator light,
“door is not secured” indicator light. Reverse radar display, low brake fluid level
indicator light, width lamp indicator light, front and rear fog lights indicator light,
rear defrosting indicator light, electronic burglar indicator light, snow-mode
indicator lamp, transmission oil temperature warning indicator lamp, etc;
multi-functional display screen: Safety belt indicator light, environment

thermometer and electronic clock display.

Electrical auxiliary devices

Front windshield wiper system: Controlled by combination switch handle, with

wiper motor and connecting rod arranged in the front of dash panel.
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CD audio system: Single disc CD player (DVD optional) of 6 speakers installed on
the dash board, with functions like radio reception, disc playing, time display, etc. In
addition, both CD player and DVD are provided with USB interfaces, which can be

connected with removable storage devices as per customer needs.

Cigarette lighter: 1 cigarette lighter, which can also be used as onboard external

power supply.
Rear defroster: The rear window adopts heating glass and is controlled by switch.
Heated front seats: heated by carbon fiber, equipped with switch control. (Optional)

Close 4-door car windows: Four doors’ layout, master control of the driver’s door,
and independent control of the 4 doors and windows, with operating switch arranged
on the door armrest. Central locking: Unified switch for the installation of the 4

doors, with remote control function and adopting BCM centralized control.
Electronic anti-theft devices: Centrally controlled by BCM for electronic anti-theft.

A/C system: It adopts WXH-106-AP scroll compressor with displacement of
106ml/r and good refrigeration effect.

It consists of condenser, evaporator, thermostat, sensor, pressure switch, blower, etc.
Anti-theft safety devices

Air bags: Electronic dual air bags respectively located at the steering wheel and

the dash board of the vice cab.
ABS safety devices. Anti-theft devices (optional):

The anti-theft system is mainly controlled by the BCM of the body controller and is
connected with the ECU of engine by a communication line. After the ignition key is
put in place, if the detected signal is correct, the ignition system will work normally,

otherwise the engine will not start. This is a commonly used anti-theft system.

Other electrical parts

Other electrical parts include: wire harness, center control box, relay, safety plate,

connector clip, switch, corresponding fixing supports and ties. Its use comply with

www.cargeek.ir


http://www.cargeek.ir
http://www.cargeek.ir/
http://www.cargeek.ir/

www.CarGeek.ir
LIFAN X60 Service Manual

relevant requirements.
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Section 2 Main Technical Parameters
Basic Performance Parameters

1. Complete vehicle’s main parameters (see Table 1-01 Complete Vehicle’s Main

Parameters)

Table 1-01 Complete Vehicle’s Main Parameters

Item LIFAN X60
' 2-compartment and 5-door
Basic model
SUV model
4 Transverse front engine; front
Drive model
wheel drive

Length mm 4325
Overall

Width mm 1790
dimension

Height (no load) mm 1690

Wheel base mm 2600
Front (no load) mm 1515
Track

Rear (no load) mm 1502

Front overhang mm 830

Rear overhang mm 895

Approach angle (©) 25.1
Trafficabilit

Departure angle (©) 23

y
Minimum ground clearance mm 179
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Minimum turning diameter m 10.8
Capacity of luggage boot L 405
Curb weight kg 1330
Axle load distribution (front
kg 734/596
and rear)
Gross vehicle weight kg 1705
Weight | A \ie load distribution (front
kg 830/875
and rear)
Full load axle load percentage
% 49/51
(front and rear)
2. Complete vehicle’s performance parameters (See Table 1-02)
Table 1-01 Complete Vehicle’s Performance Parameters
Item LIFAN X60
Maximum speed km/h 170
< Acceleration performance
g s <14.5
S (0-100km)
&
3
g Fuel consumption of 8.2 Manual / 8.7
E . . L/100km _
5 comprehensive operation mode Automatic
(e
o}
~
Maximum grade ability (%) >32
Seats Person(s) 5
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Main Assemblies’ Structure and Parameters

Main technical parameters of engine assembly (See Table 1-02 Main Technical

Parameters of Engine Assembly)

Table 1-03 Main Technical Parameters of Engine Assembly

Item

Parameters

Four-cylinder inline, four-stroke, double overhead

camshaft, 16-valve, sequential fuel injection

Engine type
independent ignition, VVT-1 electronic fuel injection
gasoline engine
Displacement 1794ml
Engine type Four-cylinder inline engine
Double overhead camshaft, with intake camshaft
Camshaft type

turning angle variable continuously.

Combustion chamber

Weir type

Cylinder bore x stroke

79mmx91.5mm

Compression ratio

10: 1

Feed system

Oil supply system without oil return; electronic

throttle system

EFI system type

Delphi MT22.1

Maximum power

98kW/6000 rpm

Maximum torque

168N+m/(4200-4400) rpm

Minimum fuel consumption

265 g/kW.h
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No-load stable speed (idle

750450 r/min
speed)
Ignition order 1-3-4-2
Ignition advance angle (idle

543°
speed)
Intake valve clearance (cold) 0.20~0.25 mm
Exhaust valve clearance (cold) 0.30~0.35 mm
Capacity of lubricant 3.3—3.5L

Fuel model

93 # unleaded gasoline

Engine oil model

>SL grade (selecting proper engine oil depending on

different regions). Recommended viscosity grades:
a). SW/30: (common engine oil);

b). OW/40: (refer local clamit condition.)

Start method

Electric start

Lubrication method

Pressure and splashing combined type

Cooling method

Compulsory water cooling circulation

Overall dimension (excluding

transmission)

640%641x644mm
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Main chassis assembly types and parameters (See Table 1-04 Main Chassis Assembly

Types and Parameters)

Table 1-04 Main Chassis Assembly Types and Parameters

Name

Structure and parameters

Air intake system

Intake pipeline and air cleaner

Fuel supply system

Electric fuel pump, fuel filter, pressure regulator, fuel tank, etc.

Exhaust system

2 of three-way catalytic converter and 2 muffler

Cooling system

Ribbon-tubular radiator and double speed dual electronic fan

Clutch model Single diaphragm spring friction clutch
Transmission Manual 5th gear constant mesh gear transmission / 4-speed
model automatic transmission
Three-pin drive shaft for the inner side
Drive shaft Model while ball-cage drive shaft for the outer
side
Front suspension MacPherson type independent suspension
Suspension ) Special 3-connecting rod trailing arm
Rear suspension
independent suspension
Tyre type Radial tyre
Tyre specification | 215/65 R16 102 H
Tyre Wheel rim
_ . 6.5Jx16
specification

Tyre pressure 250kPa
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Wheel location

Front wheel camber

-1°12'+30' (no load)

Toe-in angle of front

wheel

-0°43'+30' (no load)

Kingpin inclination

11°2'+30' (no load)

Kingpin caster

2°44'+£30" (no load)

Rear wheel camber

-0°57'+30' (adjustable)

Toe-in angle of rear

wheel

0°6'+£30" (no load)

Steering angle

Left steering angle for left
wheels:(+35°31")~(+39°31")

Left steering angle for right
wheels:(+29°18")~+33°18")
Right steering angle for left
wheels:(-29°18")~(-33°18")

Right steering angle for right wheels:
(-35°31")~(-39°31")

Steering system

Steering gear type

Rack and pinion hydraulic power steering

gear

Steering system

Adjustable tubular column angle;

0O.D. of steering wheel: 378mm

Brake system

Structure type

Hydraulic dual vacuum booster

equipped with ABS and EBD devices
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Driving brake Disc brake for both front and rear wheels

Mechanical rope-type rear wheel drum

Parking brake
brake

Vehicle body structure type and parameters

Table 1-05 Vehicle Body and Interior & Exterior Trimming

Name Structure and parameters
Model Integral 2-compartment and 5-door vehicle body
White body All-metal cage type structure

Door assembly

Vehicle body

Integral, with four counterclockwise-opening doors; clip door
key, with side door beam; hatchback rear door, with air spring

for balance.

Engine hood

Open backward, with curved hinge

Front and rear

bumpers

Injection molding

Interior trimming

Injection molding structure with surface texture

Dash board

Injection molding structure with surface texture

A, B, C pillars and

inside door board

Injection molding frame with needled velvet finish

Windshield

Front windshield: laminated glass; rear windshield: tempered

glass

Interior and exterior trimming

Rearview mirror

Exterior rearview mirror: convex mirrors for both right and left

sides, with electric control
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Interior rearview mirror: anti-dazzling type

Front seats: independent seats, with front and rear positions,

backrest angle and headrest adjustable, and without safety belts;

Seat
Rear seats: dependent seats with safety belts, which is foldable in
certain proportion.
Scroll compressor for refrigeration and engine warm water for
Structure type )
heating
A/C Knob-type control, which can control airflow direction, select
Operation and adjust air speed, temperature and air circulation, with
electric control adopted for luxury ones.
Refrigerant Type: R134a; filling capacity: 500g+20g

Structure and parameters of electrical system (see Table 1-06 Structure and

Parameters of Electrical System)

Table 1-06 Structure and Parameters of Electrical System

Name Structure and parameters
— Wiring Single wire system, negative earth, DC 12V
3 Alternator Integral, AC, built-in voltage regulator, spec. 14V/90A
éﬁ R Battery 80 Ah maintenance free lead-acid battery
3%
s Starter 1.4kw permanent magnetic starter
:
A~ Electronic fan | Two-stage speed regulation dual fan
= %0 E"D Front group Headlamp (55W, white, 2), position lamp (0.54W, white),
S = @
m.eh g lamps turn signal lamp (21W, amber, 2)
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Side turn

signal lamp

12V, 0.6W, amber, 2

Front and rear

Front fog light (55W, white, 2), rear fog light (21W, red),

fog lights rear width lamp (0.32W, red)
Brake lamp (1.9W, red, 2),
Rear group Reverse light (21W, white, 2),
lamps turn signal lamp (3.13W, amber, 2),

rear width lamp (0.8W, red)

Instrument system

Rear license 5W, white, 2
plate light
E
= High-mounted | LED, red, 1
g brake lamp
en
g
%o Interior 5W, white, 4
:: grouped roof
M lights
Step lamp 0.8W, red, 2
Instrument cluster with electronic odometer, including LCD
Instrument ]
| coolant temperature gauge, fuel gauge, speedometer, engine
cluster

tachometer, etc.

Indicator lights

Including charge indicator, engine oil pressure indicator, fuel
alarm indicator,, low brake fluid level indicator light, engine
fault detection indicator, hand brake indicator, anti-theft
indicator, safety belt indicator, air bag indicator, instrument
light, high beam indicator, fog light indicator, turn signal lamp

(emergency light) indicator, ABS indicator light, “door is not
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secured” indicator light, snow-mode indicator lamp,

transmission oil temperature warning indicator lamp, etc.

Including CD player (or DVD), cigarette lighter, rear defroster,

wiper washer, remote door lock, anti-theft device, air bag,

Electrical
auxiliary
service

window regulator, etc.

Lubricant, fuel, steering fluid, brake fluid, coolant, A/C refrigerant and their

capacity
Lubricant (See Table 1-07 Lubricant)

Table 1-07 Lubricant

Item Lubricant Model Weight

Lithium base
Bearing and ball pin 7022 0.34kg
grease

Fuel (See Table 1-08 Fuel Model and Fuel Tank Capacity)

Table 1-08 Fuel Model and Fuel Tank Capacity

Name Performance index
Fuel model 93 # unleaded gasoline
Fuel tank capacity (L) 55/L

Steering fluid, brake fluid, coolant, A/C refrigerant (See Table 1-09 Steering Fluid, Brake
Fluid, Coolant, A/C Refrigerant)

Table 1-09 Steering Fluid, Brake Fluid, Coolant, A/C Refrigerant

Name Model Capacity / Weight

18
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Power steering fluid ATF220 1.5L-1.65L
Brake fluid DOT4 0.85-0.9L
Coolant Antifreeze G11 8.5L
A/C refrigerant R134a 520+20g
Windshield washer fluid NFC-60 6.4L

www.cargeek.ir

19


http://www.cargeek.ir
http://www.cargeek.ir/
http://www.cargeek.ir/

www.CarGeek.ir
LIFAN X60 Service Manual

Section 3 Maintenance Regulations

LIFAN X60 Maintenance Program can ensure driving stability, reduce failures, and
realize safe and economical driving. Please see the Schedule for the maintenance
interval based on the readings or time intervals of the odometer. The maintenance
projects over the deadline shall also be maintained as per the same interval. Rubber
hoses (for cooling and heating system, brake system and fuel system) shall be
maintained as per the maintenance regulations of LIFAN. The hoses suffering from
aging, crack or damage should be replaced immediately. Please ask professional

technicians to check in accordance with LIFAN X60 Maintenance Program.

Basic Maintenance ltems
Electrical Equipment

1. Check the vehicle’s interior and exterior lighting and electrical equipment: dash
board indicator light, headlight, front fog light, rear fog light, front width lamp, rear
width lamp, front turn signal lamp, rear turn signal lamp, brake lamp, reverse light,
license plate lamp, trunk light, cigarette lighter, horn, power window regulator,

electric exterior rearview mirror, and ventilation system.
2. Air bag: Visual check the appearance for damage.

3. Self-diagnosis: Use LIFAN’s special diagnostic equipment to read the fault

information of each system in the memory.
Exterior

1. Door limiter, fixed pin, door lock, engine hood, luggage hood hinge and lock

catch: Lubricate and check their functions.
2. Window: Check its function, clean the guide and coat it with special grease.

3. Wiper/cleaning devices: Add cleaning solution, check function and adjust the

nozzle as necessary.
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Engine hood
1. Visually check each part for damage and leakage.
2. Cooling system: Check and add antifreeze as necessary.

3. Power steering system: Check for leakage, check the steering hydraulic fluid level

and add power steering fluid as necessary.

4. Brake system: Check the brake pipeline for leakage, check the brake fluid level

and add brake fluid as necessary.
5. Replace brake fluid: Replaced every 2 years or every 40,000km.

6. Air cleaner: Clean the filter element for 5,000km and replace the filter element for

10,000km.
7. Engine oil filter: Replace the filter element every 5,000km.
8. Fuel filter: Replace the filter element every 10000km.

9. Battery: Check if the positive and negative connections of the battery are firm.

Check the inspection hole.
Engine and Underbody

1. Underbody: Check the fuel pipe, brake oil pipe and underbody protection layer

for damage; check the exhaust pipe for leakage and check if the fixing is firm.

2. Steering tie rod: Check the interval and check if the connection is firm (i.e. check

if the boot is worn).

3. Brake friction plate: Check its thickness.

4. Parking brake devices: Check and adjust the cable length as necessary.
5. Tyre (including spare tyre): Check tyre wear and tyre pressure.

6. Wheel alignment check: With wheel aligner.

7. Wheel fixed bolt: Check as per torque regulations.

8. Headlight: Check and adjust as necessary.

9. Commissioning: Performance check.
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Standard Bolt Torques

Tightening Torques of Common Thread Specifications

Thread type Thread Tightening torque (N.m)
specification Grade 8.8 Grade 10.9 e 129

M4 3 4.4 51

M5 5.9 8.7 10

M6 10 16 "

> 25 36 43

M10 49 7 »

Coarse thread

MI12 36 176 as

M14 135 200 136

M16 210 310 365

MIS 300 430 600

M20 425 610 710

M8*1 27 T >

M10%*1.25 52 76 %0
M12%#1.25 93 12 L0

MI12%1.5 89 130 s

Fine thread

M14*1.5 145 215 15
M16*1.5 226 330 390
M18*1.5 340 485 570
M20%*1.5 475 630 790

Maintenance Schedule
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Table 14 Maintenance Program
Interval Odometer readings or months, whichever first
1|1 2131341455
x1000Km 8 23
318 813813838
Maintenance items
1|2 313 /4[(5]5/6]6
Months 9 27
511 3195|111 713]9
|1 ] 1| I I 1| 1|1 |1 |T1T]|TI
Transmission belt (alternator, power

steering and A/C compressor)

It must be replaced every 2 years or every

80,000km.

Engine oil and engine oil filter element

RIR|R| R |[R|R|R|R|[R|R|R

Cooling system hose and connector

Engine coolant

R R R R R

Add engine coolant as necessary.

Fuel filter

R R R R R

Fuel pipe and connector

Spark plug

rrryrR, 1 |T|T | R T T1T|T|R

AT automatic transmission oil

Replace every 3 years or 60,000km

o ] It must be replaced every 2 years or every
Transmission gear oil R
40,000km.
Throttle body C C C C C
Injection nozzle C C C C C
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Engine timing chain I I I I I I
Air cleaner element RIT|R| I |[R|T|R|T|R|I
Exhaust pipe connector and support [T 1 I I I I
[|T|T1 ]I I I 1| T |1 ]T1]|I

Brake/clutch fluid It must be replaced every 2 years or every
40,000km.

Brake pad and brake disc I 1|1 I {1 |1 |1 |11

Brake pipe connector and hose I I I I I I

Parking brake system |11 |1 I | S I O O G |

Power steering fluid [jryry 1R | T |T|T|R|IT|I

A/C air filter I|CIR|C| R |C/IR|C|R|C|R

Fastening/fixing of chassis and chassis

bolts and nuts

Electrical connectors and earthing points |11 |1 I | S I O O G |

R: Replace  I: Inspect, adjust, clean and replace as necessary ~ C: Clean
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Chapter Il Overview

Section 1 EFI system

Repair Specifications

1. Table of Technical Specifications

Intake VVT valve working voltage 11~14V
Intake VVT valve resistance 9.4~10.6Q
Working voltage of intake air
5V+0.1V
temperature/pressure sensor
Working current of intake air ]
12mA (maximum)
temperature/pressure sensor
Intake air pressure test range 10kPa~110 kPa
Intake air temperature test range -40~125C
Working voltage of canister control valve 8~16V
Minimum canister solenoid starting voltage A%
Working temperature of canister solenoid -30~1207C
Limit working voltage of canister solenoid 25V (< 605)
Coil inductance of canister solenoid 12~15mH
Canister solenoid impedance 19-22Q
Operating temperature of exhaust end of oxygen
P S e ve 200~850°C
sensor
Working temperature at oxygen sensor mounting .
<600°C
position
Working temperature at connecting position of R
<250°C
oxygen sensor cable and metal buckle
Storage temperature of oxygen sensor -40~100C
oxygen sensor heater resistance 9.6£1.5Q
Working gap of crankshaft position sensor 0.25~1.75 mm
Crankshaft position sensor coil resistance 560Q
Working temperature of crankshaft position -40~150°C
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sensor
Working voltage of coolant temperature sensor 5V
Limit working temperature of coolant .
-40~135C
temperature sensor
Response time  of coolant temperature sensor 17~27 s
Resistance when coolant temperature sensor is at
2.3~2.5kQ
20°C
Effective sealing pressure of coolant temperature
145 kPa
sensor
Working temperature of camshaft position sensor -40~150C
Working voltage of camshaft position sensor 4.5~13V
Peak voltage of camshaft position sensor 24V (1h)
Working gap of crankshaft position sensor 0.3~2mm
Low electric level output of crankshaft position
0~700mV
sensor
High electric level output of crankshaft
32~5V
position sensor
Working conditions of electrically-controlled .
-40~1207C
throttle valve housing
Diameter of valve hole of electrically-controlled
) O57mm
throttle valve housing
Maximum air flow when the throttle fully open -y
7g/s
(standard atmospheric pressure)
Minimum bypass air flow when throttle is
1.7¢g/s

completely closed

Opening range of throttle position sensor

7% ~ 93%

Working voltage of throttle position sensor 5+0.1V
throttle position sensor resistance 1.6~2.4 kQ
Knock sensor working temperature -40~150 C

Resistance of knock sensor

>IMQ ( 25°C)
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Knock sensor capacitance

1480~2220p25°C @1000Hz

Frequency response of knock sensor.

3~18kHz
Sensitivity to SkHz signal of new sensor of
knock sensor 1-37mVie

Fuel pump output pressure >350 kPa

Fuel pump output flow >10 g/s
Fuel pump safety relief <900 kPa
Keeping fuel pump pressure ~ 24 kPa

Fuel pump working voltage 8~16V

Fuel pump overpressure protection

-13.5~26 (<60s)

Fuel pump fuel-free operation <60s
Resistance value of fuel level sensor. <150Q
Maximum operating current of fuel level sensor <130mA
Suited temperature of electric fuel pump working
-40~70°C
conditions
Opening voltage range of electric fuel pump 6~14.2V
Rated current of fuel sensor of electric fuel pump 1~80 mA
Fuel pressure range of electric fuel pump 300~350kPa
Working temperature of oil track -30~1157C
Fuel pressure regulator has no fuel return system
. 350 kPa
pressure settings
Rated resistance of fuel injector at 20°C 12.0+0.4Q
2. Torque Specifications
Item Nem
ECM fixing bolts 20
Fixing bolts of intake air temperature/pressure
sensor 212
Fixing bolt of coolant temperature sensor 20
Fixing bolt of crankshaft position sensor 6~10
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Fixing bolt of camshaft position sensor 6~10
Oxygen sensor 40~60
Knock sensor 15~25
VVT valve fixing bolts 6~10

Precautions

1. Regardless of whether the engine is running or not, as long as the ignition switch at ON
position, never disconnect any 12V electrical device. When this device is disconnected,
any coil will generate highly transient voltage due to self-inductance. As a result, ECM
and sensor are seriously damaged.

2. When the engine is running, it is not allowed to pull out any sensor wire plug
(connector). Otherwise, there is artificial fault code (false code) in ECM, which will affect
judgment and troubleshooting of maintenance staff.

3. If it is required to disconnect negative cable of the battery, it is necessary to turn
ignition switch to OFF position, and all electric load shall be turned off. After negative
cable was disconnected for 60s, other electrical equipment can be maintained.

4. Parts of EFI system have high reliability. When complete vehicle or engine has a fault,
firstly, check related mechanical parts, system connector and wire harness, earthing
wire,high tension cable connector.

5. Before installing, use sealant scraper or steel wire brush to remove sundries on
mounting surface and confirm sealing surface is smooth, without oil stain. Do not forget
to clean sealant in assembling hole, in thread hole and on the thread.

6. When installing the sensor and actuator, tighten fixing bolts according to specified
value.

7. When installing and handling the sensor, in order to protect it from being damaged, it
shall be handled with care. Any impact and falling may damage its performance seriously.
8. Do not use needle to puncture wire harness to check electrical signal of the system.

9. When dismantling and replacing oxygen sensor, the sensor shall not contact water or
other liquid.

10. Fuel pump cannot run for a long time without gasoline. It cannot run with gasoline in

the air.
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11. Most of EFI parts cannot be repairable. After any part is damaged, replace it normally.
12. The system should use anti-interference type spark plugs and high tension
cablehigh-tension cable. The non-resistor type spark plugs and high tension cable will not
only produce the interference waves, but also have a impact on the ECM which is ignition
coil drive-module.

13. Do not disassemble ECM.

14. Do not use test lamp to check electrical control system sensor and ECM control unit
(including connecting terminal).

15. Except special instructions in testing procedure, normally a pointer type multi-meter is
not used to check the resistance of electrical control system. High resistance digit
multi-meter (above 10MQ) or special instrument of electrical control system shall be
used.

16. On the vehicle provided with electronic control system, it is forbidden to use spark test
or wire removal friction spark testing the circuit.

17. When a vehicle equipped with electronic control engine is required to bridge power
supply of any other vehicle for starting, firstly turn the ignition switch to OFF position
and turn off all electrical loads on electronic control vehicle, then dismantle and install the
jumper.

18. When welding is made on the vehicle equipped with electronic control system, ECM
power supply shall be disconnected to avoid ECM from being damaged due to high
voltage.

19. When repairing the vehicle body near ECM or the sensor, please be careful to avoid
these electronic components from being damaged.

20. When dismantling wire joint of electronic control system, firstly turn the ignition
switch to OFF position and disconnect negative cable of the battery. If only checking
electronic control system, only turn off ignition switch (turn it to OFF).

21. Remember all power supply systems on electronic control vehicle are negative earth.
When installing the battery, positive and negative electrodes of the battery shall not be
reversed.

22. When installing or removing the ECM, the operator should make himself earth.

Otherwise, his body's static electricity can cause damage to the ECM circuit.
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23. Before dismantling any fuel line, first release fuel system pressure. When repairing
fuel line system, please keep away from open fire.

24. Poor contact may be due to connector terminal corrosion, external dirt intruding into
the terminal or contact pressure reduction between connector plug and socket. Disconnect
the connector and then reconnect it. Normal contact may be restored. When making fault
diagnosis, check if wire harness and connector are abnormal and confirm they are normal.
But, after checking, the fault disappears. It may be wiring or connector fault.

25. When washing or overhauling the engine on a rainy day, water shall be prevented from
splashing on ECM and other circuits.

26. Electronic control system faults are mainly wire harness and connector faults.
Normally, wire harness is broken, connector is poor contact, connector terminal is pulled
out or not inserted completely or the accessory is earthing.

27. As wire harness is seldom broken in its middle section and often broken at the
connector section in most case, it is necessary to carefully inspect wire at sensor and
connector.

28. Before connecting the V30 diagnostic scanner, be sure to turn off the ignition switch
(turn it to OFF). After the completion of connecting the diagnostic scanner, turn on the

ignition switch (turn it to ON).

Fuel Supply System Control Logic

1. Fuel Pump Logic

(1) Fuel pump “ON” logic

After the ignition switch is turned on, the fuel pump will run for 2 seconds;
If no effective 58X signal is detected, the fuel pump will stop running;

The engine starts to run, as soon as effective 58X signal is detected by ECM, the fuel

pump will start running.
(2) Fuel pump “OFF” logic

The fuel pump will stop running 0.6s after the rotation speed signal is lost or the fuel

pump will stop running
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2. Start pre-injection

Start pre-injection only once in the normal start process, with start conditions as follows:
(1) The engine run (at least 58 effective tooth signals are detected by ECM).

(2) The actuation of fuel pump relay.

(3) The fuel pump running time is over the accumulating delay time.

(4) Pre-injection has not been carried out.

(5) Once the above conditions are met, pre-injection shall be started at the same time in

fall cylinders.

3. Calculation of fuel injection pulse width (see Figure 1-11)

| I
S — | Air-fuel ratio |
— Manifold pressure Closed-loop
:
X correction .
Charging Transitional
temperature working condition
. . fuel control
Air flow .
Calculation of fuel
I I injection volume '—l
Charging Deceleration fuel
efficiency

| I
Self-learning
correction

cut-off (DFCO)
| I -
Charging efficiency
compensation of valve|
timing

Nozzle constant Voltage correction

b

L Injection pulse
width

Fig. 1-11 Calculation of Fuel Injection Pulse Width

(1) Air-fuel ratio

The air-fuel ratio for start, air-fuel ratio for normal start, air-fuel ration for removal of
flooded cylinder, air-fuel ratio during engine running, air-fuel ratio at clod engine state,
air-fuel ratio at warm engine state, theoretical air-fuel ratio, power enriched air-fuel ratio,
air-fuel ratio for catalyst overheating protection, and air-fuel ratio for engine overheating

protection.

(2) Intake manifold absolute pressure
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The manifold absolute pressure is directly read through intake pressure temperature sensor

MAP installed on the intake manifold.
(3) Charging efficiency

The charging efficiency means the ratio between the actual air flow in cylinder and the air

flow computed as per ideal state.
(4) Charging efficiency compensation of valve timing

The change of valve timing will influence engine’s charging efficiency. The basic
charging efficiency table is made when the valve timing control system has no motion
while the relevant positions of camshaft and crankshaft are in original positions. After the
valve timing control system moves, the system will make corresponding charging

efficiency compensation to ensure accurate calculation of air intake flow.
(5) Self-learning

Self-learning is used to correct the slow change of engine resulting from the increase of

running time and the production aberration of engine and complete vehicle.
(6) Closed-loop feedback correction

Closed-loop feedback correction is to control actual air-fuel ratio around theoretical

air-fuel ratio through the feedback signals from oxygen sensor.
(7) Transitional working condition fuel control

The system adopts a complicated calculation method, establishes the evaporation model of
fuel film to calculate the air-fuel mix, takes engine’s water temperature, air intake
temperature and engine’s working condition into full account, reaches the best fuel
injection volume, and greatly improves the fuel control performance of each transitional
working condition, including (emergency) acceleration and deceleration working

conditions.
(8) Protective fuel cut
The system will stop fuel injection in the following conditions:

* Fuel will be cut off when engine speed is higher than 6,500rpm and recover when lower
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than 6,300rpm.
* Fuel will be cut off when ignition failure is detected by the system.

* When the system voltage is higher than 18V, the system will turn into electronic throttle

body functional restriction mode (forced idling mode).
* Fuel will be cut off during deceleration.
(9) Basic fuel injection constant

The basic fuel injection constant is to provide system with engine displacement and

nozzle flow.
(10) Battery voltage correction

When battery voltage changes, voltage correction will ensure correct fuel injection

volume.

Ignition Control Logic
1. Coil magnetization control

Ignition coil magnetization time determines the ignition energy of spark plug. If the
magnetization time is too long, it will damage coil or coil drive; if the magnetization time

is too short, it may cause a fire.
2. Start mode

In start mode, the system will adopt a fixed ignition angle to ensure the gas mixture in the
cylinder has been ignited and to provide positive torque: after the engine starts, its speed

will rise; after it goes into self-running, the ignition angle will quit start mode.

3. Calculation of ignition advance angle, see Fig. 1-12

www.cargeek.ir

33


http://www.cargeek.ir
http://www.cargeek.ir/
http://www.cargeek.ir/

www.CarGeek.ir

LIFAN X60 Service Manual
]
Main ignition angle
™
—
Water temperature -
correction Deceleration fuel
A cut-off (DFCO)
1

—
Power enriched
correction

Air temperature
correction

[ B A St

Calculation of ignition

advance angle
A/C correction

| I |
Altitude correction
——
I ] Acceleration

correction

Idle speed correction

|—v—| Ignition angle compensation
controlled by valve timing

Ignition advance angle

Fig. 1-12 Calculation of Ignition Advance Angle

(1) Main ignition advance angle

When engine water temperature returns to normal, generally, the main ignition advance
angle when the throttle opens is the minimum ignition angle for the best torque point
(MBT) or the knock critical point (KBL). At idle speed, the ignition angle should be lower
than MBT point for idle stability. Provided that no influence on cold-state driving, to
ignite catalytic converter as soon as possible, during the heating process of catalytic
converter, the basic ignition angle may not be the MBT or KBL ignition angle, and it may

be delayed as much as possible in the case of no influence on driving.
(2) Correction of ignition advance angle

Water temperature correction, intake air temperature correction, altitude compensation
correction, idle speed correction, acceleration correction, power enriched correction,
deceleration fuel cut-off correction, A/C control correction, and exhaust gas recirculation

correction.
(3) Acceleration correction

Ignition advance angle acceleration correction is to alleviate engine speed fluctuation
caused by drive system twist shock and eliminate knock shock that may take place during

acceleration to make acceleration process smooth.
(4) Power enriched correction

To get better power and torque, the air-fuel ratio will be enlarged to the best torque and the
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lowest air-fuel ratio point (LBT) nearby the outer characteristic point, so as to correct

ignition angle to reach MBT point.
(5) Ignition angle compensation controlled by valve timing

After valve timing control system is actuated, engine intake and exhaust overlap angle
will change and influence internal exhaust gas recirculation rate and in-cylinder
temperature. For different valve timings, it is required to correct ignition advance angle,

so as to ensure the best ignition advance angle under current valve timing.
(6) Deceleration fuel cut-off correction

When stopping deceleration fuel cut-off, ignition angle may be corrected to make throttle

close and exit smoothly.
(7) A/C control correction

Close A/C and correct the ignition advance angle when the engine is at idle speed so as

to make engine speed transit smoothly.
Electronic Throttle Body Functional Restriction Mode

1. Forced flameout mode: ECM reported faults mean that air intake system or throttle
body cannot control air intake flow well. The countermeasure is to cut off fuel, ignition

and throttle, stall engine and no longer output power.

2. Power management mode of forced idle speed: When the engine is at idle speed, The
ETC system cannot reliably use throttle to control engine power, at this moment, the ETC
will cancel its control for throttle and its opening will return to default status. The power
of engine can only be controlled by conrtoling a cylinder’s fuel injection and delaying

ignition angle.

3. Forced idle speed mode: When there is no reliable access to catch a driver’s intent, For
instance, all pedal signals fail, The engine can only work at idle speed to maintain its
cooling, heating, Power supply and lighting functions. The engine will make no response

when the accelerator pedal is depressed, so it is unable to drive a vehicle under this mode.

4. Restricted power management mode: The ETC system cannot use throttle properly to

control engine power. Under this mode, the system will judge idle speed or acceleration as
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per pedal signals. The engine will control its power output by switching on/off a
cylinder’s fuel injection and delaying ignition advance angle, so the output fluctuation of
engine is comparatively obvious and staying in this mode for a long time will cause
damage to engine and exhaust system. In this mode, vehicles can be driven but cannot be

driven in normal flow of traffic or climb steep slopes.

5. This mode is used when detection reliability on driving intent declines or no high power
can be output: for instance, when two-way pedal has signal input but with great difference,
the output torque of engine will be restricted and the response of engine to pedal change
will slow down, the driver will obviously feel the weakening of engine output but can

also drive the vehicle in normal flow of traffic.

6. Normal mode: The vehicle can be driven completely in accordance with the driver’s

intent.
Variable Valve Timing Control Logic
1. Actuation condition of variable valve timing control system

When the following conditions are met, the valve timing control system can move as per
the requirements of the engine management system and control the relative positions of
camshaft and crankshaft to make the engine achieve the best economy, power and

emission performance.

(1) The system voltage must be 10.5-16V.

(2) The water temperature of engine must not be higher than 115°C.

(3) The engine speed must be 900-6,500rpm.

(4) No valve timing control system faults detected (For details, see fault list).

2. When the above condition are met, the variable valve timing control system will run to
determine proper valve timing in accordance with the current working condition (speed

and load) of engine.
Idle Speed Control Logic

Idle speed air flow control enables the engine control system to maintain target speed when

throttle fully closed and keep steady speed when engine load changes at idle speed.
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1. Calculation of target idle speed
(1) Basic target idle speed

Basic target idle speed setting at different coolant temperatures (Table 1-13 target idle
speed value at each water temperature). To improve driving performance during oil
recovery and parking at the time of vehicle speed compensation and deceleration
adjustment, keep target idle speed during driving 50rpm higher than that during parking,
and gradually decrease to the target idle speed under parking condition during

deceleration and parking.

Table 1-13 Target Idle Speed Value at Each Water Temperature

Cooling | Target Cooling | Target Cooling | Target Cooling | Target
temperat | idle temperat | idle temperat | idle temperat | idle
ure speed ure speed ure speed ure speed
30 1050 45 950 60 850 80 750
40 1000 55 900 70 800 90 750

(2) A/C compensation

When the A/C is started, the target idle speed will increase by 100rpm.
(3) Voltage compensation

Under two conditions:

1) Increase the control target idle speed by 300rpm when the system voltage is lower than
12V and the system recovers in 10s, so as to increase the generating capacity of the

alternator.

2) When the system receives impact transient voltage fluctuation from external electrical
load at idle speed, the system will automatically compensate for air intake flow, so as to

restrict the transitional fluctuation of engine speed.

Knock Control Logic
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Knock control function is used to eliminate possible knock during combustion, so as to
optimize engine power and fuel economy. MT22.1 system will carry out independent

knock control on different engine cylinders.

1. Knock control working conditions

The knock control system will start when the following conditions are met:

(1) The vehicle is equipped with a knock sensor and will start knock control functions.
(2) The engine runs and the running time is more than 2s.

(3) The water temperature of engine is higher than 70°.

(4) The engine speed is higher than 600rpm.

2. Knock control mode

After knock or in the case of possible knock, the system will rapidly and properly delay
ignition advance angle. The system basic ignition advance angle is provided with normal
ignition advance angle parameter and safe ignition advance angle parameter table. The

adjustment of knock control will be carried out between the two tables.
The control program mainly include following modes:
(1) Steady knock control

During normal operation of engine, the ECM will collect and analyze the sound during
engine combustion through the knock sensor, after filtering, the knock will be detected. If
the knock intensity is over the permitted limit, the system will rapidly delay the ignition
advance angle of the cylinder suffering from knock. The knock will be eliminated during
subsequent combustion cycle and the ignition advance angle will gradually return to

normal.
(2) Transient knock control

Knock will happen easily during urgent acceleration or sharp change of engine speed.
When possible knock is detected, the system will automatically delay the ignition advance
angle to avoid overrun (strong) knock. When knock is detected, the system will rapidly

delay 3-5° of ignition advance angle in accordance with engine speed and then return to
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normal control in the subsequent 2-3s.
(3) Adaptability adjustment of ignition angle

There is difference between engines due to manufacturing error and long-term wear.
When the system and engine adopt the initial or the ECM is recharged, there may be
knocking during engine operation, and the system will record this. After a period of
running-in, the system will automatically generate an adaptive ignition adjustment
correction value (self-learning value). When the engine turns into the same working
condition, the system will automatically carry out adaptive adjustment on ignition advance
angle to avoid strong knock. The adaptability learning of system will be continuously

updated during engine operation.
AJ/C Control Logic

The ECM will monitor A/C request input and A/C evaporator temperature sensor input,
and control A/C compressor clutch through A/C relay. The system will automatically
identify A/C system based on plug and play.

1. A/C working conditions

The A/C system will start when the following conditions are met:
(1) The engine runs and the running time is more than 7s.

(2) The A/C switch is connected.

(3) All A/C cut-off modes do not work.

2. A/C cut-off mode

In some cases, to ensure power or protect engine or protect A/C system, the ECM must cut
off A/C compressor or prohibit start of A/C system. Meanwhile, in order to avoid frequent
on-off of compressor clutch, once the A/C turns into cut-off mode, the ECM must leave

certain time to re-pull A/C clutch by means of delay, etc.
The following modes are mainly included:
(1) A/C cut-off mode when engine speed is too high: to protect A/C system

* When A/C is off, it is required to start compressor when engine speed is lower than
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5,800rpm.

* When A/C is working, it is required to cut off A/C compressor when engine speed is

higher than 6,000rpm.
(2) A/C cut-off mode when engine cooling water temperature is too high: to protect engine

* When A/C is off, it is required to start compressor when cooling water temperature is

below 102°C.

* When A/C is working, It is required to cut off A/C compressor when cooling water

temperature is above 104°C.

Three-way Catalytic Converter Protective Control Logic

The system will forecast the working temperature of three-way catalytic converter during
engine operation. When the predicted temperature is higher than the protective
temperature, it will start timing; if the working temperature of catalytic converter is
always higher than the protective temperature in the given time, the system will control
fuel supply and enrich air-fuel ratio to reduce the working temperature of catalytic
converter. Later, when the predicted temperature of catalytic converter is reduced, the
previous air-fuel ratio will recover and it is required to continuously forecast the working

temperature of catalytic converter to prepare for protection.

The canister solenoid will control the switching time and timing of the bypass between the
charcoal canister and the air intake pipe to control the fuel steam intake flow and time
into the cylinder, so as to reduce the vehicle’s evaporative emission to the hilt and

reduce the influence on engine performance as much as possible.
Canister solenoid’s working conditions

To reduce the influence of fuel steam on the normal combustion of engine, the following

conditions must be met before the canister solenoid is started:
(1) The system voltage is between 8V and 18V;

(2) The water temperature of engine is higher than 0°.
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(3) The air intake temperature of engine is above 0°C;
(4) No related system failures

(Failure list as below):

Fuel system failure

Fuel pump failure

Idle speed failure (too high/too low)

Air intake pressure sensor failure

Engine misfire

Front oxygen sensor heating failure

Front oxygen senor signal failure

System voltage failure (too high/too low)

Crankshaft position sensor failure

Ignition coil fault

Fuel injection nozzle failure;

Canister solenoid output fault

2. Canister solenoid’s working mode

The opening of canister solenoid is determined by the ECM on the basis of duty ratio
(PWM) signal based on engine conditions. In the case of non-idle speed, the maximum
opening of canister solenoid is determined by closed-loop air flow, with the maximum of

100%.

Control Logic of Fan
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The cooling fans of engine and A/C will be controlled by the system. The ECM will
determine whether open each fan in accordance with the engine coolant temperature and
based on if the conditions for starting an A/C are met. The system can support two

switch-control fans and a PWM (pulse-width modulation)-control fan.
Fan’s working way and working conditions:

When the water temperature is higher than 94°C, Low-speed fan starts to run;
When the water temperature is less than 90 °C, Low-speed fan starts to run;
When the water temperature is higher than 98 'C, High-speed fan starts to run;
When the water temperature is less than 93 °C, High-speed fan starts to run;

When A/C is on, in spite of coolant temperature, when the medium-voltage switch of A/C

is turned on, the engine fan will run at a high speed.
System Components

The hardware of engine management system works under the control of the engine control
unit (ECM), which consists of control and signal acquisition, fuel supply, ignition, air
intake control, exhaust control, fault diagnosis and communication sub-system. (See Fig.

1-17 Engine Management System)

Y L R R,

Engine management

system (EMS)
“Control and Fuel supply Ignition “Air intake "Emission” Fault diagnosis Valve timing
signal acquisition system system control system control system and control system
system communication
system
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Emission control

Fig.1-17 Engine Management System

system
Valve timing control
system
Exhaust emission Evaporative
control emission control |
I I | . )
i T Phase shifter Qil control value
Oxygen sensor Three-way Canister
catalytic L n
converter '-[:IUL :
Diagnosis/communic
ation and anti-theft
system
I
|
" Diagnosis and Anti-theft
communication
[ I 1 [ |
Communication Engine malfunction indicator Anti-theft controller Password transmitter
interface light

Table 1-17 MT22.1 Basic Functional Component List of Engine Management System

S/N Part Name Qty.
1 Engine electronic control module 1
2 Intake air pressure and temperature sensor 1
3 Knock sensor 1
4 Oxygen sensor 2
5 The fuel rail assembly 1
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6 Ignition coil 4
7 Coolant temperature sensor 1
8 Crankshaft position sensor 1
9 Camshaft position sensor 1
10 Electronic throttle motor assembly 1
11 Weak acceleration sensor 1
12 Crankshaft position sensor 1

Engine Control Module (ECM)
Function

The engine control module (Fig. 1-19 ECU) is a single-chip microprocessor. Its function
is to process the sensor data from different parts of the complete vehicle, judge the
working condition of the engine, and then accurately control the engine through the

actuator.

Fig. 1-19 ECU

CPU parameters

* 16-bit main chip;

45
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* 40MHz clock frequency;

* 512K FLASH chip storage;

* 12K RAM memory;

* 4K EEPROM memory.

Working parameters

» Working voltage range

Normal working voltage range 9.0-16 V

Overvoltage and reversed polarity voltage
2.4V/-14V <60 seconds
protection

* Installation

MT22. 1 ECM is designed to be installed in the engine compartment (not on the engine

block), where is easily accessible for repair. ECU housing and fixed bolts should be

directly connected to the electrical system of chassis.

* Temperature

Storage temperature -40-125C

Working temperature -40-105°C
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1-20 Delphi Schematic Diagram
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Crankshaft position sensor

Fig.1-21 Crankshaft Position Sensor

Function

The output of the crankshaft position sensor can be used to determine the rotation position
and speed of the crankshaft. The engine speed and crankshaft position sensor is a
magnetoelectric sensor which is installed near the crankshaft and works together with the
58X gear ring on the crankshaft. During crankshaft rotation, the top gear box tooth gap of
58X will pass through the sensor in different distances, and the sensor should sense the
change of magnetic resistance, this alternating magnetic resistance generates alternating
output signals, but the gap position on the 58X gear ring should correspond to the upper
dead center of engine. At the upper dead center of the first cylinder, the sensor will aim at
the falling edge of the 20th tooth of the 58X gear ring, and the ECM will use this signal to

determine the rotation position and speed of the crankshaft.

Performance

* No power supply required

» Temperature range -40-150°C

* Temperature range -40-150°C;

Increase with rotation speed

(400mV/60rpm)

* Output voltage
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* Clearance to 58X gear ring: 0.3-1.5mm
* Coil resistance 560Q+10%/25+5°C
* Coil inductance 240mH=+15%/1kHZ

The sensor is installed in a position

) o perpendicular to the crankshaft, which will
* Installation position
work together with the 58 gear ring installed

on the crankshaft. Connectors

With tail: 1-signal+, 2-signal-, and 3-shield;
» Connection terminals

Without tail: 1-signal+, 2-signal-

Intake Manifold Pressure/Temperature Sensor

Function

The intake manifold absolute pressure/temperature (MAP/TAT) sensor integrates the
intake manifold absolute pressure sensor and the function of intake manifold absolute
temperature sensor into the same sensor to simultaneously feed back the intake manifold
absolute pressure and temperature. The absolute pressure sensor will measure the air
intake flow of engine, which is an important element of the measurement method of speed
density air flow. The intake manifold absolute pressure (MAP) sensor consists of a sealed

elastic diaphragm and an iron magnetic core that are accurately placed in the coil. When
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pressure is sensed, it will generate an input signal in direct proportion to input pressure
and reference voltage; the sensor will directly sense the absolute pressure condition in the
engine intake manifold, and the engine control module (ECM) will refer to other engine
condition parameters based on this reference signal and adjust the fuel supply into the

engine.

The temperature sensor will adopt a quick-response NTC (negative temperature
coefficient) thermistor sensor. The ECM will measure the air temperature into the engine

cylinder through this sensor.
Working parameters

Manifold pressure sensor:

* Pressure range 10kPa~110 kPa

» Working temperature -40~125C

» Working voltage 540.1V

» Working voltage 12 mA (maximum)

* Output voltage -100~100mv

* Output impedance <10Q

* DC load 30kQ (minimum), 51kQ
* Pressure sensor output function

See Table 1-23 Manifold Pressure Sensor Pressure and Output Voltage Comparison for

reference values (only for reference):

Table 1-23 Manifold Pressure Sensor Pressure and Output Voltage Comparison

Pressure (Kpa) 15 40 94 102

Output voltage (V) 0.12~0.38 1.52~1.68 4.44~4.60 4.86~5.04
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Intake air temperature sensor (see Table 1-24 Intake Air Temperature Sensor No-load

Resistance-Temperature Characteristics):

* Typical working voltage 5VDC

» Working temperature -40~135°C

+-Dissipation constant Imv / C

* Thermal response time <I15s

Table 1-24 Intake Air Temperature Sensor No-load Resistance-Temperature
Characteristics

Temperat | Rresistan | Temperat | Rresistan | Temperat | Rresistan | Temperat | Rresistan
ure (C) | ce(Q) ure (C) | ce (Q) ure ('C) | ce(Q) ure ('C) | ce(Q)
-40 48,153 5 4,707 50 851 95 214
-35 35,736 10 3,791 55 721 100 186
-30 26,885 15 3,075 60 612 105 162
-25 20,376 20 2,511 65 522 110 142
-20 15,614 25 2,063 70 446 115 125
-15 12,078 30 1,715 75 383 120 110
-10 9,428 35 1,432 80 329 125 97

-5 7,419 40 1,200 85 284 130 85

0 5,887 45 1,009 90 246

Installation position
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It is installed on the voltage regulation cavity of engine.

Connectors

* Connection terminals: 1-signal ground, 2-temperature signal, 3- +5V, 4-pressure signal.
Use and maintenance instructions

This sensor is installed with an angle less than 30° in the vertical direction, so as to avoid
condensate water on the wiring terminal flowing into the sensor, which will directly
influence the reliability and durability of the sensor. When necessary, the sensor can be
cleaned with is propanol and then wait for air dry. The soak time in isopropanol should not
be more than 1 minute. There must be no cleaning solution flowing into the sensor during

cleaning.

Coolant temperature sensor

Fig.1-25 Coolant Temperature Sensor

Function

The coolant temperature sensor is used to check the working temperature of the engine.
The ECM will provide the engine with the best control scheme in accordance with
different temperatures. The coolant temperature sensor adopts a NTC (negative
temperature coefficient) thermistor sensor. When the coolant temperature rises, the
resistance will decrease. The coolant temperature sensor is ordinarily installed on the main

channel of engine.

Performance
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» Working voltage: 5VDC
» Working temperature: -40~135C
* Dissipation constant: 25mv/ C
* Thermal response time: 17~27s

Mechanical property

* Hexagon nut 18.90mm
* Screw thread dimension: M12x1.5
* Effective sealing pressure 145kpa
* Installation torque: 20Nem

* Installation position

The main channel of engine

» Connection terminals

C-5V power and A-temperature signal
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Camshaft position sensor
=
E— I
L I 1 1l 1

Fig.1-26 Camshaft Position Sensor

Function

The camshaft position sensor is a Hall Effect sensor, which is installed near the camshaft
of the cylinder head and works together with the signal round on the camshaft. The signal
round is corresponding to the specific position of engine. The ECM will measure and get
the digital voltage signals through this sensor, so as to determine engine’s working

cylinder and carry out one-to-one control.

Performance

Working temperature -40~150C

Working voltage 4.5~13V

Working clearance 0.3~2mm

Installation position Near the camshaft

Connection terminals 1-+5V, 2-signal ground, and 3-signal
Knock sensor
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Fig.1-27 Knock Sensor

Function

This system adopts a frequency response type knock sensor installed in the engine part

sensitive to knock to sense the knock generated from the engine. The ECM will detect the

knock intensity through the knock sensor and optimize the engine power, fuel economy

and emission level.

Performance
Output signals
Frequency Output signals
SkHz 17~37mv/g
8kHz +15% to that at SkHz
13kHz +30% to that at SkHz
18kHz Twice as much as that at 13kHz
Under any circumstances >17Mv/g
Frequency range 3~18kHz
1480~2220pf

Capacitance:

(under 25°C and 1,000Hz)

56
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Resistance >1MQ (under 25°C)
Working temperature -40~150C
Installation position between the No. 2 and No. 3 cylinders

' ' 1-signal and 2-grounding through the
Connection terminals
shielding layer.

Oxygen sensor

Fig.1-28 Oxygen Sensor
Function

The oxygen sensor is an important symbolic part of the closed-loop fuel control system,
which adjusts and keeps an ideal air-fuel ratio to make the three-way catalytic converter
reach the best conversion efficiency. When the air-fuel ratio participating in engine
combustion becomes thin, the oxygen content in the exhaust will increase and the output
voltage of the oxygen sensor will decrease, and vice verse, thus to feed back air-fuel ratio

condition to the ECM.

The sensitive material of the oxygen sensor is zirconia, with hollow part and external
sensitive part. When zirconia components are activated by heating (>300°C), the reference
air will go into the hollow part of the zirconia component through the lead, the exhaust air
will pass through the zirconia outside electrode, and the oxygen ions will move from the
zirconia center to the outside electrode, thus a simple atomic battery is formed, which will

generate voltage between the two poles; the zirconia can change this output voltage
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according to the oxygen concentration in the exhaust air, so as to judge the oxygen content

in the exhaust air. Generally speaking, the oxygen sensor is designed to change a voltage

amplitude near the theoretical air-fuel ratio (14.7:1), which will help the ECM accurately

judge the air-fuel ratio.

Performance

* Performance parameters:

Temperature 260°C 450°C 595°C
Thick output voltage (mv) >800 >800 >750
Thin output voltage (mv) <200 <200 <150
Thin-to-thick response time

<75 <75 <50
(ms)
Thick-to-thin response time

<150 <125 <90
(ms)
Internal resistance (QQ) <100K

* Maximum operating temperature (continuous):

Storage temperature: -40~100C.

Maximum operating temperature (continuous):

Exhaust temperature: <930°C:
Mounting seat: <600°C
Shell’s hexagon area: <500°C
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Lead and protective sleeve: | <275°C

Lead gasket: <250°C
Plug connector: <125°C
Storage temperature: -40~100°C

Recommended operating conditions

Exhaust temperature: 200~850C

Lead-0.005 g/l

Phosphorus-0.0002 g/1

Permitted fuel i it
ermified fuel impurtty Sulfur-0.04% (proportion by weight)

content must be less than:

Silicon-4ppm

MMT-0.0085 g / |

Oil consumption not more than 0.02 1/h

. - between the exhaust valve and the three-way catalytic
Installation position
converter

1-low signal, B-high signal, 3-heating power negative, and
Connectors
4-heating power positive

Fuel rail
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Fig.1-29 Fuel Rail Assembly with Fuel Injection Nozzle

Function

The fuel rail assembly consists of fuel distribution pipe, fuel injector and some fixed
components. Its function is to provide storage space for certain pressure fuel, provide

pipeline for flowing to each nozzle, and provide support for fixing nozzle.

Working parameters:

Working temperature -30~115C

Installation position Installed on the intake manifold

Fuel Injector

Function

The nozzle adopts a ball valve device with magnetic switch. The coil leads to the two
poles through the engine wire harness to connect with the ECM and power. When the coil
completes the ground conductivity of system under the control of ECM, it will generate
magnetic force to overcome spring force, fuel pressure and manifold vacuum suction.
When the valve core is sucked up, the fuel will pass through the valve seat hole and spray
out of the pilot hole to the intake valve in mist status. After the power is off, the magnetic
force will disappear, under the spring force and the fuel pressure, the nozzle will be

closed.
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The upper part of the fuel injector adopts the reliable pressure fuel seal formed from
rubber seal ring and fuel guide rail interface; the lower part of the fuel injector also adopts

the rubber seal and engine intake manifold to seal air.

Product characteristics:

Working temperature -40~130C
Minimum working voltage 4.5V
Coil resistance 12.0+0.4Q

) - It is fastened to the intake manifold through
Installation position
the fuel rail assembly

Connectors A—+12V, B—ECM

Iginition coil

Fig. 1-30 Pencil Ignition Coil

Function

Delphi pencil ignition coil consists of a black shell and a columnar coil with a
three-terminal electrical plug. The coil is a high-energy-conversion device formed from
low-voltage primary coil, secondary high-voltage coil and iron core mutually insulated,

which is finally coated with epoxy resin.
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Working principle

A Delphi pencil ignition coil is only for a cylinder. Under the control of the ECM, the
primary coil should be charged to save magnetic energy, the secondary coil winding
should sense high voltage, so as to make the spark plug connected to the coil spark over
and orderly control the output high voltage energy from the ignition coil of each cylinder

to the spark plug.

Delphi pencil ignition coil is connected with the engine control parts on the vehicle, so as
to control ignition time, dwell time and spark progress. The ignition function is carried out
along with the current of the primary coil in the electronic ignition system flowing to the
integrated coil. The switch will be controlled by the electronic spark timing signal from
the pulse code modulation. When the electronic spark timing signal falls to or below a
specific critical voltage level, the primary current will be cut off to make the electricity
rotate from the primary winding to the secondary winding. The electricity generated in the

secondary winding will be directly transmitted to the spark plug.

Technical parameters:

Voltage range 6~16V

Primary charging time 2.15msec

Primary operating current
7.5Amp
peak

Minimum ignition
. 1.0ms
duration

Minimum ignition energy | 35mlJ

) ) 1 -ignition switch power positive, GND-ground wire, and 3-to
Connection terminals o ) )
ignition module (inserted into the ECM).
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Electronic throttle body

Fig.1-31 Electronic Throttle Body Assembly

Function

The throttle opening of the electronic throttle body assembly should be determined by the
ECM. The ECM will calculate the required engine output power of the vehicle at this
moment and under this condition based on the throttle pedal control input signals
controlled by the driver and other sensor input signals, and thus control the fuel supply
(injection) of the engine and correct the control parameters in accordance with the
feedback signals, so as to ensure the best control condition of the engine. The electronic
throttle body is newly provided with drive motor, gear drive mechanism, as well as

throttle position sensor with better function and higher reliability.
Product characteristics:

Valve hole diameter: ®57mm

Maximum air flow for wide open throttle

(Under standard atmospheric pressure) > 67 g/s

Minimum air flow when throttle fully closed: 1.7 g/s

Installation position and notes:

The throttle body is installed in front of the intake manifold.

Carefully install the wire harness, avoid damage to the terminal. And avoid unnecessary

plug.
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Do not let any throttle body fall from a height above 500mm to the solid ground.

Canister solenoid valve

Fig.1-32 Canister Solenoid

Function

The ECM will control the gasoline vapor into the intake manifold from the canister
through the CanCV canister purge control solenoid value; the ECM will output pulse
square wave, and the duty ratio of the ventilatory capacity and the control pulse square

wave should be in a linear relationship.

The ECM will change the work time and speed of canister purge in accordance with the
engine speed and load. The function of idle speed control valve is to control the

circulation area of the throttle bypass air passage.

Product characteristics:

» Rated working voltage +12V

* Working voltage range 8~16V

* Limit voltage 25V (< 605)
* Working temperature -40~120C

* Colil resistance 19~22Q
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* Coil inductance 12~15mH

) o the engine compartment between the fuel vapor canister
* Installation position
and the intake manifold.

* Connection terminals 1—+12V. 2—ECM

Weak acceleration sensor
1. Function

The weak acceleration sensor is used to detect and judge the complete vehicle vibration so
as to avoid mistaken misfire judgment and mistaken ignition and effectively control
engine operation. When driving on bumpy roads, due to fluctuation of crankshaft rotation
speed, the angular velocity vector of crankshaft will be influenced by wheel vibration. The
result caused by fluctuation of crankshaft rotation speed is similar to the result of mistaken
ignition of engine. In order to avoid ignition failure due to the mistaken judgment of the
engine electronic control system on ignition when driving on bumpy roads, it is necessary
to record the peak acceleration of the vehicle body with auxiliary sensors and avoid

mistaken ignition on these occasions.
2. Product characteristics:

Working temperature: -40~125

European On-Board Diagnostics (EOBD)
Instructions on EOBD

When the system goes into working condition and the engine runs, the ECM will control
the work of all parts and monitor the parts directly connected with it in real time. When a
part (or several parts) in the system works abnormally, the system will alarm automatically.
Each fault is provided with an unique code. Once there is a fault, the system will output

the code (i.e. fault code) through the diagnostic interface and turn on the “engine
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malfunction indicator light” to remind the driver of timely maintenance. The fault code

will indicate the potential fault position.

When there is a fault detected, the system can also use the temporary emergency program
to control the operation of the engine, so as to make the driver drive the vehicle to the

repair station instead of breaking down by the road.

Instructions on Malfunction Indicator Light (MI)

The malfunction indicator light is the indicator connected to the OBD system, which is
used to remind the drive when any parts associated with emission and the OBD system

have faults.

As shown in Fig. 1-33 Malfunction Indicator Light:

Fig.1-33 Malfunction Indicator Light

Working Rules of Fault Indicator Lights

When component or system faults make vehicle emission surpass regulated requirements,
the malfunction indicator light must be activated at the required time. Please activate the
malfunction indicator lights as per the following criteria in accordance with whether the

fault has influence on emission and its severity:
Fault codes influencing emission:
Type A: Activate MI indicator light and record fault codes when happen a time;

Type B: Activate MI indicator light and record fault codes when respectively happen a

time in two continuous strokes;
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Type E: Activate MI indicator light and record fault codes when respectively happen a

time in three continuous strokes;
Fault codes without influence on emission:

Type C: Record fault codes but not activate MI indicator light when faults take place. The

manufacturer may activate the SVS light as required.
Type D: Record fault codes but not activate any indicator lights when faults take place.
Turn off malfunction indicator (MI):

If the detection system in charge of activating MI detects no malfunction or other faults

that may separately activate MI in three continuous strokes, the MIL will be turned off.
Removal of fault codes:

If the same fault does not take place again in 40 or over 40 engine warm-up cycles, the
on-board diagnostic system will eliminate this fault code and the driving distance when

this fault takes place to verify each data information.

Note: A stroke means the drive cycle that all OBD tests can be carried out, which can

follow the testing program (Part I + Part IT) of GB 4 emission.
Fault Code Details

Steps for reading

DTC of LIFAN X60 engine electric control system is read by special diagnostic scanner
provided by LIFAN. If fault is read by diagnostic scanner not provided by LIFAN, the
result is unreliable. The diagnostic scanner used for reading and removing the following
DTC is a LIFAN special V30 diagnostic scanner.

(a). Connect Lifan V30 diagnostic scanner to the diagnostic connector.

(b). Turn on the diagnostic scanner, and enter into "Chongqing Lifan diagnosis system".
(c). Select Diagnostic Program version " V5.2", and then click "OK."

(d). Choose model X60.

(e). Select to enter into"Power Train"

(f) Select to enter into "engine system (Delphi VVT ETC)".

(g). Select to enter into "Read DTC".
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(h). Read engine DTC information.

DTC clearing

1. Description

(a). Removing DTC is to remove the fault record from the auto computer.

(b). The DTC can be cleared only after the vehicle fault has been troubleshoot.

(c). After the completion of erasing the DTC, the tester will perform the operation of
reading the DTC once automatically. If the tester can still read a DTC, it is an indication
that there is still a certain fault which has not been eliminated.

(d). Using the function of 'Clear DTC’ to remove some DTCs which can be directly
removed from the ECM fault memory after repair.

Note:

Some DTC may light MIL in OBD system, it is necessary to start several times according
to corresponding calibration mode to clear it automatically.

2. Clearing procedure

The usual methods for removing DTC include: using instrument, disconnecting the
battery negative cable and disconnecting the master fuse of electrical control system.
DTC of LIFAN X60 model is cleared by special V30 diagnostic scanner.

(a). Connect Lifan V30 diagnostic scanner to the diagnostic connector.

(b). Turn on the diagnostic scanner, and enter into "Chongqing Lifan diagnosis system".
(c). Select Diagnostic Program version " V5.2", and then click "OK."

(d). Choose model X60.

(e). Select to enter into "Power Train"

(f) Select to enter into "engine system (Delphi VVT ETC)".

(a). Click "Clear DTC" to clear DTC.

(h). Select "OK" to clear DTC.

Delphi MT22.1 Engine Management System Fault Code Table (See Fig.1-34)

Fig.1-34 Table of Delphi MT22.1 Fault Codes
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stem
Catalytic Catalytic converter deterioration
P0420 . .
converter diagnosis
P0031 Front oxygen sensor heater low voltage
P0032 Front oxygen sensor heater high voltage
Front oxygen sensor short circuit to low
Front oxygen | PO131
voltage
sensor
Front oxygen sensor short circuit to high
P0132
voltage
P0133 Front oxygen sensor response is too slow
P0134 Front oxygen sensor open circuit
Diagnose if the front oxygen sensor is
P1167 . ' _
Front oxygen thick during deceleration and fuel cut-off
sensor
Diagnose if the front oxygen sensor is
P1171 thin during acceleration and
concentrating
P0037 Rear oxygen sensor heater low voltage
P0038 Rear oxygen sensor heater high voltage
Rear oxygen Rear oxygen sensor short circuit to low
sensor PO137
voltage
Rear oxygen sensor short circuit to high
P0138

voltage
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P0140 Rear oxygen sensor open circuit E
B (Emission
damage)
Fire P0300 Single-cylinder or multi-cylinder fire A (Catalytic
converter
damage)
P0317 Bumpy road signal source diagnosis C
Bumpy road Wheel speed signal fluctuation overrun
P1396 C
test diagnosis
P1397 No wheel speed signal C
PO105 Intake air pressure sensor signal clamped | E
Intake air
Intake air pressure/throttle position
pressure sensor | po e E
reasonable fault
Intake air pressure sensor line low
P0107 A
Intake air voltage, open circuit
pressure sensor Intake air pressure sensor line high
P0108 A
voltage
PO112 Intake air temperature sensor line low A
Intake air voltage
temperature
Intake air temperature sensor line high
sensor PO113 p 8 A
voltage or open circuit
Coolant temperature sensor line low
Coolant PO117 P A
temperature voltage
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sensor Coolant temperature sensor line high
PO118
voltage or open circuit
P0122 Throttle position sensor 1 low voltage
P0123 Throttle position sensor 1 high voltage
P0222 Throttle position sensor 2 low voltage
P0223 Throttle position sensor 2 high voltage
P2135 Throttle position sensor relationship
P2119 Throttle restores default position
Accelerator pedal position sensor 1 low
P2122
voltage
Electronic Pr123 Accelerator pedal position sensor 1 high
throttle Voltage
Accelerator pedal position sensor 2 low
P2127
voltage
Accelerator pedal position sensor 2 high
P2128
voltage
Accelerator pedal position sensor
P2138
relationship
P0068 Air flow executive diagnosis
Electronic throttle drive secondary
P2101
diagnosis
Electronic P1516 Electronic throttle steady drive diagnosis
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throttle P0641 Reference voltage A diagnosis
P0651 Reference voltage B diagnosis
P2104 Forced idling
P2106 Limit performance
P2110 Power management
P2105 Forced flameout
Accelerator pedal two-way analog/digital
P060B P Y S8
input signal relativity diagnosis
Electronic throttle dual-path consistency
P060D
diagnosis
P0504 Brake switch correlation fault
P0571 Brake light troubleshooting
P0201 1# nozzle fault
Nozzle
P0202 2# nozzle fault
P0203 3# nozzle fault
Nozzle
P0204 4# nozzle fault
P0324 Knock control system failure
Knock sensor
P0325 Knock control system failure
Crankshaft Crankshaft position sensor line signal
P0336

position sensor

interference
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P0337 No crankshaft position sensor line signal
P1336 58-tooth gear error not learnt
P0340 Camshaft position sensor state diagnosis
P0341 Camshaft H standard wheel diagnosis
Camshaft P0016 Camshaft offset diagnosis
Position ) . .
P0012 Variable camshaft phase error diagnosis
Sensor
Variable camshaft phaser response
P0011
diagnosis
P0026 Hydraulic control valve clamped
Variable cam P0076 Hydraulic control valve coil low voltage
phase P0077 Hydraulic control valve coil high voltage
P0351 Ignition coil 1# output fault
Ignition coil P0352 Ignition coil 2# output fault
output P0353 | Ignition coil 3# output fault
P0354 Ignition coil 4# output fault
Vehicle speed ) )
P0502 No vehicle speed sensor signal
sensor
P0562 Low system voltage
System voltage
P0563 High system voltage
A/C clutch P0646 A/C clutch line output low voltage
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P0647 A/C clutch line output high voltage
Fuel pump )
P0230 Fuel pump relay failure
relay
Power steering | PO551 Power steering failure
Malfunction
P0650 Malfunction indicator light fault
indicator light
Cani P0458 Canister solenoid valve low voltage
anister
solenoid valvg P0459 Canister solenoid valve high voltage
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P0480 Low-speed fan failure
Cooling fan
P0481 Low-speed fan failure
Main relay P0685 Main relay failure
The fuel system is too thin under
PO171
non-idling working conditions
The fuel system is too thick under
P0172
non-idling working conditions
Fuel system
The fuel system is too thin under idling
P2187
working conditions
The fuel system is too thick under idling
P2188
working conditions
P0807 Clutch switch line low voltage
Clutch
P0808 Clutch switch line high voltage
Computer ] )
P0606 Computer self-diagnosis
self-diagnosis
P0633 Burglar alarm not learning fault
Burglar alarm | U0167 Burglar alarm no response
u0426 Burglar alarm authentication failure
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When there is a fault, the system can also adopt temporary emergency measures to control

the work of engine, so as to ensure the driver to drive the vehicle to the service station for

repair rather than stop by the road.

Description of Fault Code

PO113

A DTC will appear when there is an open circuit of the intake air temperature

sensor or a short circuit of the 5V reference voltage.

PO112

A DTC will appear when the intake air temperature sensor is short-circuited to

the ground and the MAT voltage signal changes to 0.

P0420

When the coolant temperature is higher than 70°C and the fuel system is in
closed loop, the vehicle shall be made to drive at a constant speed for a certain
distance and then to drive at idle speed after it stops. The system will compare
the signals of front and rear oxygen sensors and calculate the oxygen amount
difference of the catalytic converter. If the oxygen amount is less than the set

value, the system will report this fault.

PO118

A DTC will appear when there is an open circuit of the signal line of the coolant
temperature sensor or a short circuit of the 5V reference voltage. Then the
coolant temperature shall be the calibration value changing with the driving time

by default. The engine operates steadily and the vehicle can be driven.

PO117

A DTC will appear when the signal line of the coolant temperature sensor is
short-circuited to the ground. Then the coolant temperature shall be the
calibration value changing with the driving time by default. The engine operates

steadily and the vehicle can be driven.

P0336

If the clearance between the crankshaft position sensor and the flywheel teeth tip
is unsuitable or they two interfere with each other seriously, which may weaken

the signal of the crankshaft position sensor and mix it with the background noise
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signal, the engine shall be started. When the number of teeth identified by the
system is quite different from 58 teeth, a DTC will appear. On the basis of

different faults, a fire, back fire or flame out may happen to the engine.

When the crankshaft position sensor is disconnected or short-circuited to the

ground or the 12V voltage during the rotation of the crankshaft and the camshaft

P0337 of the engine, the fault timer of the crankshaft position sensor will begin to work.
After the accumulated time of the timer exceeds 2s, a fault will be reported and
the engine can not be started.

0351 If the ignition coil control end is disconnected or short-circuited to the ground or

/P0353 | the 12V voltage, a DTC will appear and the cylinder with the DTC will stop

/P0354 | injecting fuel. Then the rotation speed of the engine will fluctuate. If the DTC is

/P0352 | not eliminated for a long time, there may be a fire fault.

0171 If the non-idle study module value of the fuel closed-loop control is much higher
than the normal value, the fuel shall be too thin.

PO1T2 If the non-idle study module value of the fuel closed-loop control is much less
than the normal value, the fuel shall be too thick.

P18 If the idle study module value of the fuel closed-loop control is much higher than
the normal value, the fuel shall be too thin.

Pr188 If the 1dle study module value of the fuel closed-loop control is much less than
the normal value, the fuel shall be too thick.

PO201 If the nozzle control end is disconnected or short-circuited to the ground or the
12V voltage, a DCT will appear. The rotation speed of the engine is unstable for
abnormal fuel supply. If the DTC is not eliminated for a long time, a flame out

P0204
fault may happen.

P0325 Under the conditions of 1,600 rpm or higher and some load, the signal of the

knock sensor is disconnected and then a DTC appears. The engine operates
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steadily and the vehicle can be driven.

P0324

Under the conditions of 1,600 rpm or higher and some load, any circuit of the
knock sensor signal line is grounded and then a DTC appears. The engine

operates steadily and the vehicle can be driven.

P0108

When the MAP sensor is short-circuited to the power supply or the 5v reference
voltage under the idle speed, a DTC will appear. The engine operates steadily

and the vehicle can be driven.

P0107

When the MAP sensor is open-circuited or it is short-circuited to the ground
under the idle speed, a DTC will appear. The rotation speed of the engine will

fluctuate slightly and then recover to the stable and the vehicle can be driven.

PO106

The water temperature is higher than 60°C during the operation of the engine
and there are no faults of the intake air pressure sensor, coolant temperature
sensor, electronic throttle position sensor, fuel injector, or ignition coil. If the
corrected value of the atmospheric pressure is higher than the maximum or lower

than the minimum for more than 15s, a fault will be reported.

P0105

When the engine starts with the rotation speed of higher than 350rpm and the
difference between the intake air pressure and the intake air pressure during the
start is lower than 2kPa, which lasts more than 1s, a fault will be reported. Then
the intake air pressure shall be the calibration value changing with the engine
working conditions by default. The engine operates steadily and the vehicle can

be driven.

P0650

If the status of the fault indicator output circuit does not follow the expectancy of

the ECM, a fault will be reported.

P0300

Under stable working conditions, the fluctuation of the crankshaft revolving
speed monitored by the ECM exceeds the value set by the system. If the fire is

small, which only affects the emission, and there is no emergency control plan,
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only the DTC shall be recorded and the data stream shall be frozen; then the
fault MI light will be lit. If the fire is big, which may overheat the catalytic
converter, the working conditions of the fuel open-loop control will be entered
forcibly and the correction study of the rear oxygen sensor will be prohibited.
Then the fault indicator will flash at the frequency of 1Hz to remind the driver to
reduce the engine rotation speed and load immediately and drive to the service

station as soon as possible.

P0031

If the heater of the front oxygen sensor is grounded or open-circuited, a DTC

will appear. The engine operates steadily and the vehicle can be driven.

P0032

If the heater of the front oxygen sensor is short connected to 12V power supply,

a DTC will appear. The engine operates steadily and the vehicle can be driven.

P1171

When the engine enters the power enrichment (PE) condition and the voltage of
the oxygen sensor signal, detected by the ECM, is lower than 0.35V, which lasts
more than 12s, a fault will be reported and the closed-loop fuel control will be

stopped.

P0134

A DTC will appear when the engine operates for over 60s, the water temperature
is higher than 70°C and the front oxygen sensor control line is disconnected for
more than 80s. The engine operates relatively steadily and the vehicle can be

driven.

PO133

The coolant temperature is higher than 70°C and the engine operates for more
than 60s at the speed between 1700RPM and 2300RPM. The response time of
the oxygen sensor to the concentration changes of oxygen in exhaust exceeds the

limit set by the system.

P1167

When the engine enters the deceleration fuel cut off (DFCO) condition and the
voltage of the oxygen sensor signal, detected by the ECM, is lower than 0.55V,
which lasts more than 12s, a fault will be reported and the closed-loop fuel

control will be stopped.
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P0132

The engine operates for over 60s, the water temperature is higher than 70°C and
the front oxygen sensor signal is short-circuited to the power supply. If this
situation lasts more than 13s, a DTC will appear. The engine operates relatively

steadily and the vehicle can be driven.

P0131

The engine operates for over 60s, the water temperature is higher than 70°C and
the front oxygen sensor is short-circuited to the ground. If this situation lasts
more than 13s, a DTC will appear. The engine operates relatively steadily and

the vehicle can be driven.

P0037

If the heater of the front oxygen sensor is grounded or open-circuited, a DTC

will appear. The engine operates steadily and the vehicle can be driven.

P0038

If the heater of the front oxygen sensor is short connected to 12V power supply,

a DTC will appear. The engine operates steadily and the vehicle can be driven.

P0140

The engine operates for over 60s, the water temperature is higher than 70°C and
the rear oxygen sensor signal value exceeds the reasonable scope. If this
situation lasts more than 165s, a DTC will appear. The engine operates relatively

steadily and the vehicle can be driven.

P0138

The engine operates for over 60s, the water temperature is higher than 70°C and
the rear oxygen sensor signal is short-circuited to the power supply. If this
situation lasts more than 13s, a DTC will appear. The engine operates relatively

steadily and the vehicle can be driven.

PO137

The engine operates for over 60s, the water temperature is higher than 70°C and
the rear oxygen sensor is short-circuited to the ground. If this situation lasts more
than 25s, a DTC will appear. The engine operates relatively steadily and the

vehicle can be driven.

P0563

If the ignition switch is placed at the electrification position and the system

voltage is higher than 16V, which lasts 40s, a fault will be reported.
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P0562

If the ignition switch is placed at the electrification position and the system

voltage is lower than 11V, which lasts 40s, a fault will be reported.

P1336

If the engine operates, the 58-tooth gear study is not carried out and the gear

study mark is not set, a fault will be reported.

P0502

Drive the vehicle at the 3rd gear low speed under the engine hot status and
disconnect the signal line of the vehicle speed sensor. Fiercely press down the
accelerator to speed up to above 4,000 rpm and release the accelerator. Then the
rotation speed of the engine, the vehicle speed and the MAP value begin to
decrease. When the fault judgment window is entered, a DTC will be reported; at
this moment the driving is slightly influenced. Drive the vehicle at the 4th gear
low speed under the engine hot status and disconnect the signal line of the
vehicle speed sensor. Press down the accelerator to reach a medium speed. Then
the rotation speed of the engine, the vehicle speed and the MAP value enter the
fault judgment window and a DTC is reported; at this moment the driving is

slightly influenced.

P0571

The brake lamp switch signal is disconnected, the vehicle is locked and the
diagnosis window is entered. A DTC will appear after the brake is applied
several times. The engine operates relatively steadily and the vehicle can be

driven.

P0504

The brake switch signal is disconnected. When the vehicle is locked, the switch

signal does not change.

P2138

Signals of APSI and APS2 are different. If the difference of the input signals is
higher than 8%, a DTC will appear. The engine operation is based on
ETCMODE.

P2123

When the APSI signal end is short-circuited to the power supply and the input
signal is higher than 97.5%, a DTC will appear. The engine operation is based
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on ETCMODE.

P2122

When the APSI signal end is grounded or disconnected and the input signal is
lower than 3. 5%, a DTC will appear. The engine operation is based on

ETCMODE.

P2128

When the APS2 signal end is short-circuited to the power supply and the input
signal is higher than 55%, a DTC will appear. The engine operation is based on
ETCMODE.

P2127

When the APS2 signal end is grounded or disconnected and the input signal is

lower than 2.5%, a DTC will appear. The engine operation is based on

ETCMODE.

P060D

If the throttle positions are not the same via the calculation by the two paths of

the computer, a DTC will appear. The engine operation is based on ETCMODE.

P2104

When some faults happen to the throttle, the accelerator pedal, and the brake
sensor, the idle speed mode shall be entered forcibly and a fault will be

determined.

P2105

When some faults happen to the accelerator pedal, the brake sensor, and the

ECM, the engine will be stopped forcibly and a fault will be determined.

P2106

When some faults happen to the throttle or the accelerator pedal sensor, the
performance limitation mode shall be entered forcibly and a fault will be

determined.

P2110

When some faults happen to the throttle or the accelerator pedal sensor, the
power management mode shall be entered forcibly and a fault will be

determined.

P1516

If the actual throttle position is quite different from the expectancy of the system

under the stable working conditions, a DTC will appear. The engine operation is
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based on ETCMODE.

P2101

If there’s a big difference between the expected position of the system of the
throttle and the actual position, the fault code will appear and operation

condition of the engine depends on ETCMODE.

P0123

When the TPSI signal end is short-circuited to the power supply and the input
signal is higher than 96.5%, a DTC will appear. The engine operation is based on
ETCMODE.

P0122

When the TPSI signal end is grounded or disconnected and the input signal is
lower than 3.5%, a DTC will appear. The engine operation is based on

ETCMODE.

P0223

When the TPS2 signal end is short-circuited to the power supply and the input
signal is higher than 96.5%, a DTC will appear. The engine operation is based on
ETCMODE.

P0222

When the TPS2 signal end is grounded or disconnected and the input signal is
lower than 3.5%, a DTC will appear. The engine operation is based on

ETCMODE.

P2135

Short connect the TPS1 or TPS2 signal end to power supply or connect them to
the ground to dissimilate signals from the two wheels. The fault code will appear
if the input signal difference is higher than 12%. Operation condition of the
engine depends on ETCMODE.

P2119

If opening of the throttle fails to meet the requirement for return test during
several times of Key off, the fault code will appear. Operation condition of the

engine depends on ETCMODE.

P0641
/P0651

Self-diagnosis of interior chips
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P0480

If the circuit at the controlling end of fan 1 is open or short connected, the fault
code will appear. The engine will be operating stably, and you may drive the

vehicle.

P0481

If the circuit at the controlling end of fan 2 is open or short connected, the fault
code will appear. The engine will be operating stably, and you may drive the

vehicle.

P1397

No wheel speed signal is detected under working condition of the vehicle, and

the default code appears.

The engine will be operating stably, and you may drive the vehicle.

P1396

Monitor the wheel speed signal changes. If there’s a big difference between the
front wheel speed and the precious sampling value of wheel speed, a fault is

confirmed. The engine will be operating stably, and you may drive the vehicle.

P0317

If the signal received by the monitoring ECM is not the same as the design
signal value, a fault is confirmed. The engine will be operating stably, and you

may drive the vehicle.

P0551

If the power-assisted steering signal is detected under certain working condition,

a fault is confirmed.

The engine will be operating stably, and you may drive the vehicle.

P0068

P0068 Compare the two way A/D sampling values of the accelerator pedal
position sensor. If the difference between the two values exceeds the specified
limit, a fault is confirmed. Operation condition of the engine depends on

ETCMODE.

P0068

The engine is running, no fault is detected in the intake pressure sensor and the
intake temperature sensor, and the difference between the estimated air flow at
the electronic throttle position and the air flow calculated using speed density

method is more than 200g/second, and it last for more than 4 second, a fault will
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be reported. Operation condition of the engine depends on ETCMODE.

P0606

Computer self-diagnosis

P0230

When controlling circuit of the oil pump relay is open, or is short connected to

the power supply/ground, a fault will be reported.

P0685

State of the controlling circuit of the main relay is different from the ECM

expected state, a fault is confirmed.

P0647

Controlling end of the A/C relay is short connected to 12V power supply, the
fault code will appear. The engine will be operating stably, and you may drive

the vehicle.

P0646

If the controlling end of the A/C relay is opened or connected to the ground, the
fault code will appear. The engine will be operating stably, and you may drive

the vehicle.

P0077

If the hydraulic control valve is short connected to 12V power supply, a fault
will be confirmed. VVT function can not be started. The engine will be operating

comparatively stably, and you may drive the vehicle.

P0076

If the hydraulic control valve coil is disconnected or connected to the ground, a
fault is confirmed. VVT function can not be started. The engine will be operating
comparatively stably, and you may drive the vehicle. In the case of short
connection to the ground, the vehicle may be difficult to start or stop when

idling, as the OCV valve is always open and VVT opening is big.

POOI2

If the phaser is in a comparatively stable condition, and the duty ratio of the
hydraulic control valve is higher than the upper limit or lower than the minimum
limit; or the difference between the actual phase opening and the target opening

is bigger than 15° crank angle, a fault is confirmed. You may drive the vehicle.
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POOIl

If the response ratio of the phaser is lower than the specified limit, a fault is

confirmed, and you may drive the vehicle.

POOI6

If the opening of the phaser is 0, and drifting of the corresponding 58X

polarization of the camshaft is higher than the specified limit,

a fault is confirmed, and you may drive the vehicle.

P0341

If the number of target wheel measuring events during each turn of the camshaft

is different from the specified number, a fault is confirmed.

You may drive the vehicle.

P0026

If the actual phase of the camshaft is higher or lower than the target, and the
phase error exceeds the specified value, a fault is confirmed. You may drive the

vehicle.

P0340

Position sensor of the camshaft is disconnected, or is connected the ground or

short connected to power supply, the fault will appear.

You may drive the vehicle.

P0807

Disconnect the clutch switch or short connect the switch to high voltage, start the
vehicle and speed up to more than 52km/h, or slow down from above 52km/h to
below 3km/h. After the fault code appears several times, the engine will be

operating comparatively stably, and you may drive the vehicle.

P0808

Short connect the clutch switch or connect the switch to the ground, start the
vehicle and speed up to more than 52km/h, or slow down from above 52km/h to
below 3km/h. After the fault code appears several times, the engine will be

operating comparatively stably, and you may drive the vehicle.

P0633

For vehicles with burglar alarms, when Key On, and the burglar alarms does not

study or fails in study, a fault will be reported, and the vehicle can not be started.

86

www.cargeek.ir



http://www.cargeek.ir
http://www.cargeek.ir/
http://www.cargeek.ir/

www.CarGeek.ir
LIFAN X60 Service Manual

Uo167 For vehicles with burglar alarms, when Key On, and the burglar alarms does not
respond, a fault will be reported, and the vehicle can not be started.

L0426 For vehicles with burglar alarms, when Key On, and the burglar alarms requires

failure verification, a fault will be reported, and the vehicle can not be started.

Transmission electronic-control module (AT)

1. About the System

1.1 Features

Transmission electronic control module (TCM) works to monitor and control the
transmission continuously. In the modern transmission management system, TCM is a
core element. According to the data from sensors, TCM tests and calculates the duty ratio
or current of the solenoid valve as needed. TCM directly controls the shifting process of
the transmission in various conditions (incl.: upshift, downshift, static shift and torque
reduction, etc.) and the working conditions of other accessories (e.g. gearshift action, gear
display and other devices possibly employed).

The quantity of parts actually employed varies with the application of transmission
management system. TCM controls the working conditions of the transmission via some
signal input sensors and output control actuators. The sensors provide measured and
induced data to TCM, while the output control actuators adjust the performance of the
transmission according to the control data stored in TCM beforehand that have been
debugged and calibrated.

1.2. System function introduction

1.2.1 Duty Ratio Control for Transmission-shift Solenoid Valve

By controlling the duty ratio of the gearshift solenoid valve during shifting, the pressure
of gearshift clutch fluid is put under precision control to engage or disengage the gearshift
clutch smoothly.

1.2.2 Duty Ratio Control for Hydraulic Torque Converter Solenoid Valve

Change oil pressure exerted to the lockup clutch of hydraulic torque converter (HTC) by
controlling the duty ratio of the HTC solenoid valve in light of different driving conditions,

so as to lock or unlock HTC.
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1.2.3 Upshift and Downshift

Select the right time of gear shifting in light of the driving conditions, in order to have the
best match of power performance and fuel efficiency.

1.2.4 Torque Reduction Control

Reduce or limit engine torque during shifting and when the driver steps on the accelerator
suddenly to protect the transmission and shift the gear smoothly.

1.2.5 Shift Quality Control

Take different shift control strategies for different shift types in order to shift gear quickly
without any impact.

1.2.6 Gearshift Displacement Control

Switch to reverse or forward gear directly by controlling the gearshift solenoid valve.

1.3 Working Modes of TCM

1.3.1 Extremely Low Oil Temperature

This mode is used to protect the transmission when the automatic transmission fluid
temperature is extremely low. When the oil temperature is lower than the limit, TCM will
fall in the mode of extremely low oil temperature. Under this mode, the transmission is
allowed to be in gear 2 at most. After the transmission reaches gear 2, it will be locked
there until retreating from the mode.

1.3.2 High Oil Temperature

When transmission oil temperature exceeds the threshold, thus falling in the mode of high
oil temperature, TCM will lead transmission to lower the temperature. After falling in the
mode, upshift will be made later than in the normal mode and the hydraulic torque
converter will be locked. This can reduce slip frequency and heat of the hydraulic torque
converter.

1.3.3 Manual Control

When the gearshift moves to manual, TCM falls in the manual control mode. This mode
comes first in priority. Gear is shifted via the upshift or downshift button. In the manual
mode, the car can be upshifted to gear 3 directly, so that it can start on a slippery road.
Also, the manual mode can restrict or compel upshifting or downshifting to prevent the
engine from stalling.

1.3.4 Snow Mode
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If your car has a snow mode, there is a SNOW button in front of the gearshift. Press it to
enter the snow mode in which the car will start from gear 3.

1.3.5 Low Oil Temperature

When the transmission oil temperature is too low, TCM will fall in the low oil temperature
mode. in which the car can’t be downshifted, but upshifted only. This can help the
hydraulic torque converter generate heat to improve oil temperature as soon as possible.
1.3.6 Uphill/Downhill Control

TCMS can calculate the road gradient real-time and compare with the limits kept in the
memory to conclude the road is flat, uphill or downhill. If the road is regarded as uphill or
downhill, TCM will fall in the uphill/downhill control mode. In the uphill mode, gear will
be shifted later than in the normal mode, so that the car has a large running power. In the
downhill mode, the transmission will remain at a low gear as far as possible, making the
engine more powerful in braking.

1.3.7 Normal Mode

This mode is made in default, under which all normal upshifts and downshifts are allowed.

Meanwhile, consideration is given to both power performance and fuel efficiency.

1.3.8 Atmospheric Pressure Compensation

TCM adjusts the shift curve according to the altitude.

1.4 Protection of TCM8

1.4.1 Overspeed Protection

The engine can be protected from damage due to overspeed in the manual mode.

1.4.2 Reverse Lockup Protection

When the speed exceeds a limit, you can’t switch to reverse.

1.4.3 Downshift

In the course of downshifting, the car can switch to a lower gear only when the engine
speed corresponding to the new gear is lower than the safety threshold of the engine. If
higher, downshifting will be delayed until the threshold is met.

1.4.4 Default Mode

If TCM detects a serious fault when the car is running, the transmission will fall in the
default mode in which different transmissions will switch to a different default gear in

light of their mechanical structure.
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2. Transmission Control Module (TCM)

2.1 Main Structure

The housing of TCM8.0 results from aluminum alloy molding and sealing by potting.
The maximal overall size of the housing of TCMS.0 is 168.8mmx159.8mmx=47.7mm.
Width: 167.8 +/ - 1.0mm

Length: 158.8 + /- 1.0mm

Thickness: 46.7 + / - 1.0mm

TCMS8 employs Delphi Packard 100-pin connectors. The park number of combination
connector for the harness is: connector (black) 13755653.

The harness terminal of TCMS is square-sectioned and it is numbered as 15426818.

2.2 Working principle

TCM detects and induces the actual working conditions of transmission management
system via the sensors of the system, and drives the actuators of the system to optimize
and control the working conditions of the transmission according to the calibration data
that have been kept in the memory beforehand.

The sensors used for transmission management system provide the parameters concerning
the transmission to TCM. The main sensors of TCMS8 include transducer of input shaft
speed (TISS), transducer of output shaft speed (TOSS) and transmission oil temperature
transducer (TOIL), etc.

2.3 Parameters

Normal working voltage: 9V~16V
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Normal working current: <<10A
2.4 Signal Processed by TCM
2.4.1 Input of TCM
From engine: engine speed (CAN)
Engine torque (CAN)
Position of accelerator pedal (CAN)
Atmospheric pressure (CAN)
From transmission: input shaft speed
Output shaft speed
Transmission oil temperature
From the vehicle: choose P, R, N, D or manual upshift of downshift via the gearshift
Choose the standard mode or the snow mode via the switch.
Diagnostic message (CAN)
2.4.2 Output of TCM
Solenoid valve
Electronic pressure regulating valve (EDS)
Engine torque reduction and information: engine torque reduction means the signal sent
out by TCM requesting the engine to reduce the torque it outputs, in order to improve the
shifting quality during shifting.
Power supply for solenoid valve
OBD message (CAN)
Fan request (CAN)
Fault indicator request (CAN)
3. Installation and Use of TCM
TCM is mounted with Q1410625T1F30 standard bolts. The housing must keep in good
contact with the electric appliances of the chassis. The working voltage of TCM ranges
from 9-16V. When the input voltage for the system is lower than 9V, some functions of
TCM may be disabled.
4. Troubleshooting of TCM
4.1 Description of Diagnostic System

When the transmission fails, its electronic control system finds out the fault through self
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diagnosis and reminds the driver timely. TCM concludes whether or not there is any fault
according to the input and output data of the monitoring system. When the car meets the
diagnostic conditions, the computer starts diagnosis and it will give the fault code and
alarm by light according to the relevant rules if finding a fault. If the computer does not
find any fault, it will cancel the current fault and let the warning light go out according to
the rules.
Each fault type is expressed by a 4-digit number, which is called fault code. Once any
system fault is found, the relevant fault code is submitted to the diagnostic data
management module, which turns on the warning light.
The computer, if finding a fault occurring to any input or output part, will respond
accordingly in order to keep the system working continuously and protect the transmission
soundly. And the system will fall in the default mode.
4.2 Working Rules of Fault Indicator Lights
Please refer to the working rules of ECM fault indicator lights.
4.3 Description of Fault Code

List of TCM Fault Codes

DTC Type Chinese expression
P0736 A Gear ratio of reverse incorrect
P0731 A Gear ratio of gear 1 incorrect
P0732 A Gear ratio of gear 2 incorrect
P0733 A Gear ratio of gear 3 incorrect
P0734 A Gear ratio of gear 4 incorrect
No signal output from input shaft speed
PO717 A s P P P
sensor
No signal output from output shaft speed
P0722 C s P P P
sensor
Clutch of hydraulic torque converter not
P0741 E
locked
Clutch of hydraulic torque converter locked
P0742 E
by mistake
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P0706 A Gearshift switch and rational fault
P0826 E Manual upshift/downshift switch fault
Transmission oil temperature sensor fault,
P0712 E
short or low
Transmission oil temperature sensor fault,
P0713 E
short or high
Transmission oil temperature sensor signal
P0714 E
jump
Transmission oil temperature sensor signal
P0710 E )
jammed
u0073 A CAN communication fault
u0001 A CAN data transmission overtime
P0977 A EDS4 short-connected to high level
P0976 A EDS4 short-grounding or open-circuit
P0980 A EDSS5 short-connected to high level
P0979 A EDSS short-grounding or open-circuit
P0983 A EDS6 short-connected to high level
P0982 A EDS6 short-grounding or open-circuit
P0986 A EDS3 short-connected to high level
P0985 A EDS3 short-grounding or open-circuit
Fault of power supply A and B for solenoid
P0880 A P PPy
valve
Control circuit of switching valve MV 1
P0963 A
short-connected to high level
Control circuit of switching valve MV 1
P0962 A
short-connected to low level
Control circuit of switching valveM V1,
P0960 A o
open-circuit
Control circuit of switching valve MV2
P0967 A )
short-connected to high level
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Control circuit of switching valve MV2

P0966 A
short-connected to low level

Control circuit of switching valve MV2,

P0964 A
open-circuit

P0562 A Low system voltage
P0563 A High system voltage
P0606 A TCM processor fault
P0601 A TCM computer memory fault

Troubleshooting

Fault code P0562: low voltage of system

Diagnostic conditions:

e Self diagnosis of TCU hardware

Action of TMS after a fault is reported: fall in the default mode.

Fault code P0563: high voltage of system

Diagnostic conditions:

e Self diagnosis of TCU hardware

Action of TMS after a fault is reported: fall in the default mode.

Fault code P0601: TCU memory fault

Diagnostic conditions:

e Self diagnosis of TCU hardware

Action of TMS after a fault is reported: fall in the default mode.

Fault code P0606: TCU memory fault

Diagnostic conditions:

e Self diagnosis of TCU hardware

Action of TMS after a fault is reported: fall in the default mode.

Fault code P0736: gear ratio diagnosis for reverse gear

Diagnostic conditions:

e When the car is reversing, there is no other fault, the battery voltage is normal, the
transmission oil temperature is higher than the calibration value, the speed of both
transmission input shaft and output shaft is high enough, and the delay after switching

from N to R is sufficient.
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Fault reportable condition: the actual gear ratio deviates from the theoretic value.

Action of TMS after a fault is reported: fall in the default mode.

Fault code PO731: gear ratio diagnosis for gear 1

Diagnostic conditions:

® When the car is running under gear 1, there is no other fault, the battery voltage is
normal, the transmission oil temperature is higher than the calibration value, the speed of
both transmission input shaft and output shaft is high enough, and the delay after shifting
is sufficient.

Fault reportable condition: the actual gear ratio deviates from the theoretic value.

Action of TMS after a fault is reported: fall in the default mode.

Fault code P0736: gear ratio diagnosis for gear 2

Diagnostic conditions:

e When the car is running under gear 2, there is no other fault, the battery voltage is
normal, the transmission oil temperature is higher than the calibration value, the speed of
both transmission input shaft and output shaft is high enough, and the delay after shifting
is sufficient.

Fault reportable condition: the actual gear ratio deviates from the theoretic value.

Action of TMS after a fault is reported: fall in the default mode.

Fault code P0733: gear ratio diagnosis for gear 3

Diagnostic conditions:

e When the car is running under gear 3, there is no other fault, the battery voltage is
normal, the transmission oil temperature is higher than the calibration value, the speed of
both transmission input shaft and output shaft is high enough, and the delay after shifting
is sufficient.

Fault reportable condition: the actual gear ratio deviates from the theoretic value.

Action of TMS after a fault is reported: fall in the default mode.

Fault code P0734: gear ratio diagnosis for gear 4

Diagnostic conditions:

o When the car is running under gear 4, there is no other fault, the battery voltage is
normal, the transmission oil temperature is higher than the calibration value, the speed of

both transmission input shaft and output shaft is high enough, and the delay after shifting
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is sufficient.

Fault reportable condition: the actual gear ratio deviates from the theoretic value.

Action of TMS after a fault is reported: fall in the default mode.

Fault code PO717: no input shaft speed signal

Diagnostic conditions:

e The battery voltage is normal, the engine is working, the gearshift remains at D, the
output shaft speed sensor is not faulty, and the car speed is high enough.

Fault reportable condition: The rev signal is lower than the rated limit.

Action of TMS after a fault is reported: fall in the default mode.

Fault code P0722: no output shaft speed signal

Diagnostic conditions:

e The battery voltage is normal, the engine is working, the gearshift remains at D, there is
no other relevant fault, and the car speed is high enough.

Fault reportable condition: The rev signal is lower than the rated limit.

Action of TMS after a fault is reported: If there is any CAN fault simultaneously, the
system falls in the default mode; otherwise, there is no special action.

Fault code PO741: hydraulic torque converter not locked.

Diagnostic conditions:

e There is no other relevant fault, the controlled DC of hydraulic torque converter is
higher than the set value and the set time is extended.

Fault reportable condition: hydraulic torque converter not locked.

Action of TMS after a fault is reported: the signal of torque converter control keeps open
absolutely.

Fault code P0742: hydraulic torque converter not turned on.

Diagnostic conditions:

e The engine is working, its working time is more than the set value, there is no relevant
fault, APS is more than the set limit, the gearshift lever remains at D, the oil temperature
1s more than the set value between shifts, TOSS is more than the set value, and the
controlled DC of torque converter is 0 continuously for a preset period.

Fault reportable condition: hydraulic torque converter not unlocked.

Action of TMS after a fault is reported: the signal of torque converter control keeps open
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absolutely.

Fault code PO706: rational fault to gearshift switch.

Diagnostic conditions:

e There is no relevant fault, the engine speed is more than the set value, and the battery
voltage is more than the set value.

Fault reportable condition: the signal of shift switch is wrong or the switch stays in the
middle for long.

Action of TMS after a fault is reported: fall in the default mode.

Fault code P0826: manual upshift/downshift signal fault

Diagnostic conditions:

e There is no relevant fault, the engine speed is more than the set limit, and the battery
voltage is normal.

Fault reportable condition: logic error occurs to manual upshift/downshift signal and gear
signal comparison.

Action of TMS after a fault is reported: turn off manual upshift/downshift.

Fault code P0712: Short circuit occurs to oil temperature signal earthing

Diagnostic conditions:

e There is no other relevant fault, the engine is working, and the battery voltage is normal.
Fault reportable condition: The original voltage value output by the oil temperature sensor
is lower than the limit.

Action of TMS after a fault is reported: close the extremely low temperature, high
temperature oil, and low temperature oil modes. Oil temperature is set as default.

Fault code PO713: Short circuit occurs to oil temperature signal to power source
Diagnostic conditions:

e There is no other relevant fault, the engine is working, the battery voltage is normal, and
the ambient temperature is more than the set limit or the transmission input shaft speed is
more than the set limit continuously for long enough, or the engine water temperature is
more than the set limit.

Fault reportable condition: The original voltage value output by the oil temperature sensor
is higher than the limit.

Action of TMS after a fault is reported: close the extremely low temperature, high

www.cargeek.ir

97


http://www.cargeek.ir
http://www.cargeek.ir/
http://www.cargeek.ir/

www.CarGeek.ir
LIFAN X60 Service Manual

temperature oil, and low temperature oil modes. Oil temperature is set as default.

Fault code PO714: oil temperature signal jump

Diagnostic conditions:

® There is no other relevant fault, the engine is working.

Fault reportable condition: the original voltage value output by the oil temperature sensor
jumps or changes.

Action of TMS after a fault is reported: close the extremely low temperature, high
temperature oil, and low temperature oil modes. Oil temperature is set as default.

Fault code PO710: oil temperature signal is jammed

Diagnostic conditions:

e There is no other relevant fault, the engine is working, and the working time of the
engine is more than the set limit.

Fault reportable condition: The difference of the current oil temperature from that when
the engine is started is lower than the set value; Or the difference of oil temperature when
the engine is started during the current key cycle from that during the previous key off is
lower than the set value on the condition that the difference of the water temperature when
the engine is started during the current key cycle from that during the previous key cycle
is more than the set limit.

Action of TMS after a fault is reported: close the extremely low temperature, high
temperature oil, and low temperature oil modes. Oil temperature is set as default.

Fault code U0073: CAN communication fault

Diagnostic conditions:

e The delay after TCU is turned on exceeds the set value, the input shaft speed exceeds
the set value when not in the limp mode, and the battery voltage is normal.

Fault reportable condition: CAN equipment fault.

Action of TMS after a fault is reported: fall in the default mode.

Fault code U0001: CAN data transmission is overtime

Diagnostic conditions:

e The delay after TCU is turned on exceeds the set value, the input shaft speed exceeds
the set value when not in the limp mode, and the battery voltage is normal.

Fault reportable condition: no CAN signal is received.
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Action of TMS after a fault is reported: fall in the default mode.

Fault code P0976: EDS4 open-circuit or short-grounding

Diagnostic conditions:

e The key-on time is longer than the limit, the working time of the engine is longer than
the limit, there is no other relevant fault, and the system is not in the limp mode.

Fault reportable condition: the chip detects low level.

Action of TMS after a fault is reported: fall in the default mode.

Fault code P0977: EDS4 short-connected to high level.

Diagnostic conditions:

e The key-on time is longer than the limit, the working time of the engine is longer than
the limit, there is no other relevant fault, and the system is not in the limp mode.

Fault reportable condition: the chip detects high level.

Action of TMS after a fault is reported: fall in the default mode.

Fault code P0979: EDSS open-circuit or short-grounding

Diagnostic conditions:

e The key-on time is longer than the limit, the working time of the engine is longer than
the limit, there is no other relevant fault, and the system is not in the limp mode.

Fault reportable condition: the chip detects high level.

Action of TMS after a fault is reported: fall in the default mode.

Fault code P0980: EDSS short-connected to high level.

Diagnostic conditions:

e The key-on time is longer than the limit, the working time of the engine is longer than
the limit, there is no other relevant fault, and the system is not in the limp mode.

Fault reportable condition: the chip detects high level.

Action of TMS after a fault is reported: fall in the default mode.

Fault code P0982: EDS6 open-circuit or short-grounding

Diagnostic conditions:

e The key-on time is longer than the limit, the working time of the engine is longer than
the limit, there is no other relevant fault, and the system is not in the limp mode.

Fault reportable condition: the chip detects low level.

Action of TMS after a fault is reported: fall in the default mode.
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Fault code P0983: EDS6 short-connected to high level.

Diagnostic conditions:

e The key-on time is longer than the limit, the working time of the engine is longer than
the limit, there is no other relevant fault, and the system is not in the limp mode.

Fault reportable condition: the chip detects high level.

Action of TMS after a fault is reported: fall in the default mode.

Fault code P0985: EDS3 open-circuit or short-grounding

Diagnostic conditions:

e The key-on time is longer than the limit, the working time of the engine is longer than
the limit, there is no other relevant fault, and the system is not in the limp mode.

Fault reportable condition: the chip detects low level.

Action of TMS after a fault is reported: fall in the default mode.

Fault code P0986: EDS3 short-connected to high level.

Diagnostic conditions:

e The key-on time is longer than the limit, the working time of the engine is longer than
the limit, there is no other relevant fault, and the system is not in the limp mode.

Fault reportable condition: the chip detects high level.

Action of TMS after a fault is reported: fall in the default mode.

Fault code P0O880: Power source fault of solenoid valve

Diagnostic conditions:

e The key-on time is longer than the limit, the working time of the engine is longer than
the limit, there is no other relevant fault, and the system is not in the limp mode.

Fault reportable condition: the chip detects power source.

Action of TMS after a fault is reported: fall in the default mode.

Fault code P0962: switching valve MV1 short-connected to low level.

Diagnostic conditions:

e The key-on time is longer than the limit, the working time of the engine is longer than
the limit, there is no other relevant fault, and the system is not in the limp mode. The
computer is reenergized after it is disconnected from power supply, and the chip detects an
external circuit is short-connected to low level or the system is turned OFF once.

Fault reportable condition: the chip detects low level.
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Action of TMS after a fault is reported: fall in the default mode.

Fault code P0963: switching valve MV1 short-connected to high level.

Diagnostic conditions:

e The key-on time is longer than the limit, the working time of the engine is longer than
the limit, there is no other relevant fault, and the system is not in the limp mode.

Fault reportable condition: the chip detects high level.

Action of TMS after a fault is reported: fall in the default mode.

Fault code P0960: switching valve MV1 is open-circuit.

Diagnostic conditions:

e The key-on time is longer than the limit, the working time of the engine is longer than
the limit, there is no other relevant fault, and the system is not in the limp mode. The
computer is reenergized after it is disconnected from power supply, and the chip detects an
external circuit is short-connected to low level or the system is turned OFF once.

Fault reportable condition: The chip detects open circuit.

Action of TMS after a fault is reported: fall in the default mode.

Fault code P0966: switching valve MV2 short-connected to low level.

Diagnostic conditions:

e The key-on time is longer than the limit, the working time of the engine is longer than
the limit, there is no other relevant fault, and the system is not in the limp mode. The
computer is reenergized after it is disconnected from power supply, and the chip detects an
external circuit is short-connected to low level or the system is turned OFF once.

Fault reportable condition: the chip detects low level.

Action of TMS after a fault is reported: fall in the default mode.

Fault code P0967: switching valve MV2 short-connected to high level.

Diagnostic conditions:

e The key-on time is longer than the limit, the working time of the engine is longer than
the limit, there is no other relevant fault, and the system is not in the limp mode.

Fault reportable condition: the chip detects high level.

Action of TMS after a fault is reported: fall in the default mode.

Fault code P0964: switching valve MV2 is open-circuit.

Diagnostic conditions:
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e The key-on time is longer than the limit, the working time of the engine is longer than
the limit, there is no other relevant fault, and the system is not in the limp mode. The
computer is reenergized after it is disconnected from power supply, and the chip detects an
external circuit is short-connected to low level or the system is turned OFF once.

Fault reportable condition: The chip detects open circuit.

Action of TMS after a fault is reported: fall in the default mode.

5. Typical Faults and Maintainence Methods

5.1 Typical Faults

Symptoms Cause Trouble Shooting Remarks
The transmission Don’t dismount
warning lamp or the TCM has recorded | Check it at the TCM by yourself,
car maintenance the system fault repair station as or it may lose the
signal lights up when | message. soon as possible. diagnosis
in operation. information.

5.2 Process Procedure and Method Against Fault

If finding TCM may have failed, please mount it to another car without any fault to verify.
If permitted, you may have the TCM fault information read by a diagnostic scanner to
decide the fault type.

5.3 Use, Maintenance and Replacement

TCM shall not be subject to any instantaneous voltage more than 16V from the system!
When connecting TCM to harness connector, the power supply for the system shall be
disconnected, i.e. the ignition switch of the engine or the car is shut off.

Don’t connect the power supply for TCM reversely!

TCU is free of any maintenance or calibration.

TCU shall be replaced by the professionals we designate.

6. Circuit Diagram
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Section 2 Daily Usage and Maintenance

Fuel and Lubricant

No. 93 unleaded gasoline shall be used during the system development to ensure the
normal operation of the system, the engine and the complete vehicle. For fuel difference
in different areas, the vehicle user can use fuel of a higher level. Lead and heavy metal
content in the unleaded gasoline shall meet the requirements of the current national
standards. Lead and heavy metal in fuel will poison the oxygen sensor and the three-way
catalytic converter and make them lose effects permanently. Sulfur content in fuel shall
also meet the emission requirements, because sulfur may cause the oxygen sensor and the
three-way catalytic converter to lose effects temporarily. If sulfur poisoning happens, the
vehicle shall be driven at the speed of 70km/h, which may reduce the harm of sulfur
poisoning. Generally, the color of the gasoline with high sulfur content shall be dark
brown. The consumption of engine oil shall be normal. If engine oil enters the cylinder for
combustion, the phosphorus in the oil will make the oxygen sensor and the three-way

catalytic converter to lose effects permanently.

Daily Usage and Maintenance

Do not operate any mechanism on the engine (including accelerator) when starting the

engine. Cut the clutch in cold weather;

Make the complete vehicle operate at a high speed periodically to eliminate the possible

carbon deposits in the engine and the exhaust system;

If the check light of the engine is lit during the operation of the engine, find out causes

and solve the problem as soon as possible;

The unburned mixture will burn in the exhaust manifold, which may damage the oxygen
sensor and the three-way catalytic converter. Therefore, the vehicle shall be stopped and
checking and elimination shall be carried out if one cylinder is on fire. If the fault of the

ignition is not eliminated immediately, the fuel supply nozzle plug of the cylinder on fire
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can be disconnected temporarily and the vehicle shall be driven to the service station at a

medium or low speed for service;

If the system is powered on, the fuel injection will begin as soon as the engine gets the
rotation signal. As a result, the engine can not be started by outside force when the voltage
of the accumulator is insufficient or a fault happens to the starter. If the engine does not
work for a long time, the unburned fuel will be saved in the three-way catalytic converter,

which may damage the catalytic converter once the engine begins to work.

The valve clearance shall be in regulated range. If the exhaust valve is not tightly closed,
the exhaust temperature may be too high to shorten the life of the three-way catalytic

converter.

During the long-term storage, the engine or the complete vehicle shall be operated every

two months to avoid the glue solidification of the nozzle and the fuel pump.

Replace the fuel filter every 10000km. Based on the normal usage conditions, the throttle
body and the nozzle shall be cleaned every year or every 20,000km. When the
removal-free method is used to clean the fuel injector, the used additive shall be
confirmed not to contain materials harmful to the oxygen sensor and the three-way

catalytic converter;

During the twin-idle emission check, the engine and the three-way catalytic converter
shall be warmed up. The high idle speed shall be measured first and then the low idle

speed shall be measured.
Recommended methods for warming up the engine and the catalytic converter:

* Drive the vehicle with the 3rd gear and at the speed of 70km/h for 5 minutes or more and

check the emission within 8 minutes.

* Press down the accelerator, race the engine with the rotation speed of 4,500rpm or higher

for more than 2 minutes.

Service Tools

Basic Service Tools
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Removal and installation of parts and components of the electric control system---removal

and installation tools for common auto machinery parts and components:

Circuits of the electric control system and electric signal of the system---digital

multimeter (with a buzzer):
Square and pulse signals of the system---oscilloscope
Fuel pressure---manometer with the measuring range of 0-1 Mpa

Diagnosis of the electric control system faults and detection of the engine working

conditions---diagnostic scanner V30 of the electric control system faults.
Engine malfunction indicator light

When a fault happens to the system or some part during the operation of the engine, the
engine fault indicator will be lit automatically to remind the driver to do checking and

repair in time.

Note: After the fault is removed, the diagnostic scanner shall be used to eliminate DTCs to

avoid affecting fault judgment during the next repair.

Diagnostic Scanner

A diagnostic scanner shall be provided with main functions like reading the working data
stream of the system and the system information, controlling and detecting the system
parts and components, and reading or eliminating DTCs. Because of easy operation, it
becomes the current main tool for judging the faults of a complete vehicle and detecting

the status of the system.

Typical Faults and Service Methods
Notes for Service
Preparations before service:

* The vehicle can not be serviced at a gas station;
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* The fuel system shall not be serviced near a combustion source;
* Smoking is prohibited during repair.

When components of the fuel system are removed (like replacement of the filter, removal

of the fuel pump or fuel rail inlet/outlet pipeline)

* The negative pole of the accumulator shall be disconnected to prevent fuel steam from

being ignited by discharge spark for accidental short circuit;

* The fuel pipe joint shall be covered by a piece of cloth and then be loosened carefully to

relieve the fuel pressure in the pipeline;

* Fuel shall be kept from falling to the engine and its high-temperature exhaust pipeline

during the operation;

* Keep gasoline away from rubber or leather parts;

When parts and components of the electronic control system are removed and serviced:

* For reliable parts and components of the electronic injection system, in case of
abnormalities of the complete vehicle or the engine, the relevant machinery parts and
components shall be checked first and then the system interfaces and harnesses, grounding
wires, high-voltage line connectors of the spark plug, and vacuum pipes of fuel pressure
regulator; the substitution tests shall be done repeatedly to check if the electronic injection

parts are damaged.

* When the voltage of the accumulator is insufficient or a fault happens to the starter, the
engine can not be always started by outside force to avoid damaging the three-way

catalytic converter.

* If service is necessary, the ignition switch or the negative pole of the accumulator shall
be first disconnected. Electronic parts and components shall not be removed or installed

during electrification;
* The electric signal of the system shall not be checked through needling the harness;

* The accumulator connector shall not be pulled out rashly during the operation of the
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engine;

* The accumulator and ECM connectors shall be disconnected during electric welding, for

which, outside electric system tools are used.

* The method of pulling the high tension ignition cable shall not be used to check if the
ignition system works, because the nozzle is still working and gasoline injected but

un-used will burns in the three-way catalytic converter and damage it;

* It shall be noted whether the vehicle is equipped with a computer burglar alarm or not
when ECM is replaced. If it is, the burglar alarm shall be powered off and then the ECM
shall be replaced, or the new ECM to be locked by the burglar alarm can not work on

other vehicles;
* The parts shall not be knocked furiously during removal and installation;
* The ECM cover shall not be opened;

* The oxygen sensor shall not touch water or other liquids during its removal and

installation;

» Without fuel, the fuel pump can not operate for a long time; with gasoline, it can not

operate in air;

* Many electronic injection parts can not be repaired so the damaged ones shall be

replaced generally;

* The system shall use anti-interference spark plug and high-voltage line. The
non-resistance spark plug and the high-voltage line not only release interference wave but
also have bad influence on the ignition coil drive module inside ECM and even damage

ECM.

Completion:

* Confirm all the joints and the fuel pipelines are connected well and fixed;
* The broken part of a line shall be wrapped during service;

* The high-voltage lead must be connected well;

* Do not reverse the positive and the negative poles when connecting the accumulator
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connector and make sure the connector is fixed.
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Fig. 133 Test Steps after Fault Code Recovery

Fault Diagnosis and Elimination Method of Fault-free Code

Table 1-36 Fault Diagnosis and Elimination Method of Fault-free Code

Fault 01: The diagnostic scanner fails to communicate with the system.

Potential causes

Reference elimination methods

1) The connection of the diagnostic wire is

not firm.

1) Re-connect the diagnostic connection wire.

2) The function of the diagnostic scanner is

not in conformity with the system. model and the system

2) Use the diagnostic scanner in line with the
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3) Diagnostic scanner fault

3) Eliminate the diagnostic scanner fault.

4) The diagnostic interface is not in line with

the ECM connector terminal.

4) Repair the wire harness.

5) Lead wire related to diagnosis interface is

disconnected.

5) Repair the wire harness.

S) ECM communication fault

6) Replace the ECM.

Fault 02: Fails to start

Potential causes

Reference elimination methods

Malfunction indicator light:

1) Flicker

1) Check if the key is right or damaged.

Security key error

Re-learn the key.

Anti-theft system line fault

Check the line and reconnect the plug.

Burglar alarm damage

Replace the burglar alarm and learn the

procedures.
2) “OFF” 2)
Fuse/fusible link Replace
Ground wire open circuit Check and repair
ECM connector Re-connect

Bulb and line

Repair the wire harness and the bulb.

ECM fault

Replace the ECM.
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3) “ON”—check with the diagnostic
apparatus

3) Check with the diagnostic apparatus.

With fault code

Eliminate the fault detected.

Without fault code

Check the system power, signal acquisition

system and oil supply.

The system, the ignition system, the idle speed
control system, the engine and the complete

vehicle mechanical system

System power:

1) The system voltage during the operation

1) Check with the diagnostic apparatus.

of starter
<8V Replace or charge the battery.
>8V Check other systems.

Signal acquisition system:

1) Signal acquisition system:

1)

Open circuit of crankshaft position sensor

wire harness

Repair the wire harness.

Reverse connector terminal of crankshaft

position sensor

Reverse connector terminal of crankshaft position

sensor

The clearance between the sensor and the

58X target gear is incorrect.

Adjust the clearance: 0.3—1.5mm.

Impurities flow into the sensor.

Clean the sensor.
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Magnetic degradation or damage of the

sensor

Replace the sensor.

2) Data stream with rotation speed

2) Data stream with rotation speed

The 58x gear is not in line with the top dead

center.

Check: the falling edge of the #20 tooth should be
the top dead center of 1 cylinder.

Fuel supply system:

1) Connect in the right way.

1) Intake/fuel return pipe reverse

2) Repair the complete vehicle wire harness.

Reconnect the fuel pump plug.

2) Fuel pump line open circuit

3) Slightly flooded: full open the throttle and start
the starter.

Severely flooded: remove the spark plug and start

3) Flooded engine the starter, which shall recover after the cylinder
and spark plug residual oil becomes dry.
4) The nozzle is blocked. 4) Replace the nozzle.

Ignition system:

1) Reconnect the connector.

1) Ignition coil connectors

2) Connect the coil and spark plug as per the coil
tips.

2) Incorrect cylinder sequence

3) Replace the spark plug.

3) The spark plug is damaged.

4) Replace the ignition coil.

4) The ignition coil is damaged.
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Fault 03: The engine is turned on but cannot be started.

Potential causes

Reference elimination methods

Fuel supply system:

1) The fuel inlet pipe pressure is <350 kPa

1) Check the reason for insufficient oil pressure

2) Fuel shortage of fuel tank

2) Add fuel

3) The fuel filter is blocked

3) Replace the fuel filter.

4) Fuel inlet pipe leakage

4) Replace the fuel inlet pipe.

5) The fuel pressure regulator is damaged

5) Replace the fuel pressure regulator.

6) The fuel pump pressure is insufficient.

6) Replace the fuel pump.

Intake/exhaust system:

1) The fuel filter is blocked

1) Clean the air inlet and replace the filter

element.

2) The three-way catalytic converter is
blocked.

2) Replace the three-way catalytic converter.

3) The catalytic converter is broken.

3) Replace the three-way catalytic converter.

4) Combustion is blocked by impurities.

4) Repair the engine. 2) Replace the three-way

catalytic converter.

Fault 04: Abnormal idling

Potential causes

Reference elimination methods

1) The complete vehicle is power off and

the system is power on for the first time.

1) Turn off the ignition switch and restart it 10s

later.
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2) The ECM uninterrupted power supply is

2) Recover the ECM UPS.
cut off during parking.
Fault 05: Unstable idling
Potential causes Reference elimination methods

1) Poor connection of high tension ignition
1) Reconnect
cable

2) The clearance of spark plugs is different. | 2) Adjust to 0.7-0.8mm

3) The fuel pressure regulator vacuum pipe is ) )
3) Check, repair or replace the vacuum pipe.
separated or damaged.

4) Several fuel injectors are blocked. 4) Clean or replace the fuel injectors with fault.

o ' 5) Ensure that the falling edge of the #20 tooth is
5) 58x gear ring dislocation .
the top dead center of 1 cylinder.

Fault 06: Engine stalls during normal operation.

Potential causes Reference elimination methods

' 1) Check all the connectors in the power
1) Poor connection of the power system N o
positive/negative lines.

2) Fuel shortage of fuel tank 2) Add fuel

3) Fuel inlet pipe leakage 3) Replace the fuel inlet pipe.

Fault 07: Slow acceleration

Potential causes Reference elimination methods

1) Unsmooth air intake system 1) Clean the air inlet and replace the filter
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element.

2) The intake manifold pressure sensor hole

1s blocked.

2) Clean the intake manifold pressure senor probe

hole and replace the sensor when necessary.

3) The throttle cannot be full opened.

3) Adjust the throttle limit screw to make the
throttle full open.

4) The fuel injector is blocked.

4) Clean or replace the fuel injectors with fault.

5) The exhaust system is not smooth.

5) Check and repair the exhaust system and the

three-way catalytic converter.

Fault 08: Insufficient engine power

Potential causes

Reference elimination methods

1) Unsmooth air intake system

1) Clean the air inlet and replace the filter

element.

2) The throttle cannot be full opened.

2) Adjust the throttle limit screw to make the
throttle full open.

3) The exhaust system is not smooth.

3) Check and repair the exhaust system and the

three-way catalytic converter.

4) The resistance of the power transmission

system is too large.

4) Check and repair the power transmission

system and the relevant parts.

5) Engine overheating

5) Check and repair the engine and the cooling

system.

6) The fuel injector is blocked.

6) Clean or replace the fuel injectors with fault.
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Failure 09: Driving joggling

Potential causes

Reference elimination methods

1) Current leakage of the ignition system

high-voltage line

1) Reconnect all connectors and replace the parts

damaged.

2) The fuel injector is blocked.

2) Clean or replace the fuel injectors with fault.

Fault 10: Acceleration joggling

Potential causes

Reference elimination methods

1) Current leakage of the ignition system

high-voltage line

1) Reconnect all connectors and replace the parts

damaged.

Fault 11: Knock

Potential causes

Reference elimination methods

1) Unqualified fuel

1) Use fuel with octane rating higher than #93.

2) Engine overheating

2) Check and repair the engine cooling system.

3) 58x gear ring dislocation

3) Ensure that the falling edge of the #20 tooth is
the top dead center of 1 cylinder.

Fault 12: Afterburning (parallel temperature is too high)

Potential causes

Reference elimination methods

1) A cylinder of engine is out of work

1) Recover the ignition lack of cylinder. Ifit is

unable to recover for the time being,

the cylinder nozzle connector should be

disconnected to protect the three-way catalytic
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converter.

2) Engine exhaust valve fault

2) Repair the engine.

3) 58x gear ring dislocation

3) Ensure that the falling edge of the #20 tooth is
the top dead center of 1 cylinder.

Fault 13: Excessive emission test by means of working condition

Potential causes

Reference elimination methods

1) Abnormal engine status

1) Check and repair the engine.

2) Abnormal control of EFI system

2) Check and repair the EFI system as per related

technical requirements

3) Air leakage at the connection between the
cylinder head and the three-way catalytic

converter

3) Fix the relevant bolts and change the washer

as necessary.

4) Oxygen sensor thread air leakage

4) Fix the oxygen sensor.

5) Fuel pressure regulator fault

6) Replace the fuel pressure regulator.

6) Extended use of the three-way catalytic

converter and the oxygen sensor

7) The life is higher than 80,000km under

standard condition. Replace it as necessary.

7) Heavy metal poisoning or overheating
damage of the three-way catalytic converter

and the oxygen sensor

8) Replace the catalytic converter and the

oXygen Sensor.

8) Sulfur poisoning of the three-way catalytic

converter and the oxygen sensor

9) Run for 10 minutes at 70km/h (third gear).

9) Poor grounding of ECM and EFI system

10) Improve the ground wire position of the

system.
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10) ECM case ground

11) Insulate ECM case.

11) 58x gear ring dislocation

12) Ensure that the falling edge of the #20 tooth

is the top dead center of 1 cylinder.

Fault 14: Excessive emission test by means of simple working condition

Potential causes

Reference elimination methods

1) The complete vehicle has not been fully
preheated.

1) Preheat the engine.

2) Others

2) See "excessive emission test by means of

working condition".

Fault 15: High CO and HC concentration at idle speed

Potential causes

Reference elimination methods

1) The complete vehicle has not been fully
preheated.

1) Preheat the engine and carry out test at high
idle speed.

2) Others

2) See "excessive emission test by means of

working condition".

Fault 16: Abnormal fuel evaporative emission

Potential causes

Reference elimination methods

1) The canister connecting pipe is broken.

1) Replace the connecting pipe.

2) The canister is damaged.

2) Replace the canister.

3) The canister is too small.

3) Use proper canister.

4) The connector has not been firmly

4) Reconnect
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connected.

5) ECM fault

5) Replace the ECM.

Fault 17: Abnormal fuel consumption

Potential causes

Reference elimination methods

1) Incorrect measuring method

1) Adopt reliable measuring methods.

2) Complete vehicle status

2) Check and repair the vehicle.

3) Engine status

3) Check and repair the engine.

4) The thermostat is damaged.

4) Replace the thermostat.

5) Coolant temperature sensor fault

5) Replace the coolant temperature sensor.

6) EFI system status

6) Check and repair the EFI system as per
Complete Vehicle Commissioning Procedure and

Test Technical Condition.

7) Oil leakage of nozzle

7) Replace the nozzle damaged.

8) The fuel pressure regulator is damaged

8) Replace the regulator.

9) Oxygen sensor fault

9) Replace the oxygen sensor.

10) ECM fault

10) Replace the ECM.

Fault 18: A/C system’s relevant faults take place in the vehicle without A/C

Potential causes

Reference elimination methods

The standby plug of the EFI system

for A/C equipment is polluted.

1) Clean the standby plug for A/C and carry out

proper dust-proof and water-proof protection.

Turn off the ECM power for 10 minutes.
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Fault 19: ECM is locked by the burglar alarm.

Potential causes

Reference elimination methods

1) Burglar alarm relevant wire harness fault

1) Repair the wire harness.

2) The connection of connectors is not firm.

2) Reconnect

3) The security key is damaged.

3) Replace and re-learn the new security key.

4) Deblocking required

4) Send ECM back to Delphi for decoding.

5) Others

5) Contact the supplier of the burglar alarm for

corresponding service.

Fault 20: The security key is lost or the burglar alarm is damaged.

Potential causes

Reference elimination methods

1) The security key is lost or the burglar

alarm is damaged.

1) Contact the supplier of the burglar alarm for
corresponding service: send ECM back to Delphi

for decoding.

Fault 21: Irregular ON/OFF of malfunction indicator light during vehicle operation

Potential causes

Reference elimination methods

1) Poor connection of connectors

1) Check and reconnect all the terminals of the EFI

system. Reconnect connectors

Typical Data Stream of Delphi EFI System

Routine Check

» Wire harness connectors are reliably connected;

* Oil line and vacuum line are fixed reliably;
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* Fix the interface end bolts of the oxygen sensor and the three-way catalytic converter to
ensure seal of joint surface: check the exhaust system with 1.3 atmospheric pressure when

necessary and there should be no obvious leakage.
System initialization settings

* Initialization of EFI control system: rotate the ignition switch to running gear, cut it off

3s later, and then the system initialization setting will be completed 10s later.

* Initialization of fuel supply system: rotate the ignition switch to running gear, cut it off

3s later, restart it 1s later, repeat the steps for 5 times, and then the initialization setting of

the fuel supply system will be completed.

Check the status of the system and the vehicle

Step 1: Cold, rotate the key switch to “ON”, and keep engine still for 30s (See table

1-37-1 “ON” Static Check)

Table 1-37-1 “ON” Static Check

Items

1. Display fault codes No
2. Engine fault indicator light On
3. Battery voltage 11.5~13V

4. Coolant temperature sensor

Normal temperature

5. Intake air temperature sensor

Ambient temperature

6. Intake manifold absolute pressure

sensor

Ambient atmospheric pressure (about 101kPa)

7. Throttle position sensor operating

range

0-100%

Step 2: Rotate the key switch to “OFF” (See Table 1-37-2)
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Table 1-37-2 “ON” Static Check

Items

1. Whether the ECM power is cut off

Suspended

2. Engine fault indicator light

OFF

Step 3: X60 diagnostic data stream (See Table 1-37-3)

Table 1-37-3 X60 diagnostic data stream - To be translated

HONH
S/N | Project name of data stream Idling 2000rpm
position

1 Current calculated load value 0.00 36.08% 26.27%

2 | Coolant temperature 93°C 94 °C 94 °C
Short-term fuel adjustment

3 0.00 0.78% — 1.56%
(Group 1)
Long-term fuel adjustment

4 —0.0391 —2.34% —0.78%
(Group 1)
Intake manifold absolute

5 95 kPa 36 kPa 27.0 kPa
pressure

6 | Engine speed 0.00RPM 773.5 RPM 2005.25 RPM

7 | Vehicle speed 0Kkph 0.0 Kkph 0.0 kph
Cylinder 1 ignition timing

8 46.0 Deg 0.0 Deg 32.0 Deg
advance angle

9 | Intake air temperature 58°C 46.0 C 56.0 C
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10 | Absolute throttle position 0.20 14.51% 17.25%

11 | (B1-S1) O2 voltage 0.065V 0.145V 0.685V

o | (BIS Shortterm fuel 0.00 0.78% 0.78%
adjustment

13 | (B1-S2) O2 voltage 1.275V 0.650V 0.735V

" (B1-S2) Short-term fuel — — FFY%
adjustment

15 | Ignition voltage 12.6V 141V 14.0v

16 | Coolant temperature (start) 92.0C 30.0 C 30.0 C

17 | Target idle speed 1062.5 RPM | 737.5 RPM 737.5 RPM

18 | Atmospheric pressure 95.57 KPA 95.94 KPA 95.94 KPA

19 | Air fuel ratio 10.5 Ratio 14.5 Ratio 14.5 Ratio

20 | Engine operating time 0Seconds 1039.0 Seconds | 1039.0 Seconds

21 | Tacho temperature of computer | 600.0 'C 621.0 C 621.0 C

22 | Knock retard 0.0 °Adv 0.0 °Adv 0.0 °Adv

Step 4: A/C check At normal idle speed, the A/C system will be close

Items

A/C request signals

NO

Start A/C (see Table 1-37-4 Dynamic A/C Check)
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Table 1-37-4 Dynamic A/C Check, 10s later after staring A/C

Table 1-37-4

Items

1. Engine idling

750450 rpm

2. A/C request signals

ON

3. A/C relay

ON

3. A/C relay

ON

5.Fan 1

ON

Step 5: Driving Check

Items

A/C request signals

NO

Items

1. Engine fault indicator light

OFF

2. Fault code

NO

3. Coolant temperature

80~100 C

4. Battery voltage

13.5~145V

5. Intake manifold absolute pressure

sensor

15 kPa~atmospheric pressure

6. Throttle position sensor operating

0~100%
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range

The following operation must be carried out during driving check:
* The opening of throttle is above 10% for successive 15s;

* Direct gear; when the vehicle speed reaches 80km/h, the time for throttling down the

engine is above 5s.

* At normal idle speed, the A/C system will be closed (see Table 1-37-5 Dynamic A/C
Check).

Table 1-37-5 Dynamic A/C Check

Items

A/C request signals NO

Items

1. Engine fault indicator light OFF

2. Fault code NO

3. Coolant temperature 80~1007C

4. Battery voltage 13.5~14.5V

5. Intake manifold absolute pressure )
15 kPa~atmospheric pressure

sensor

6. Throttle position sensor operating
0~100%

range

Description
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1. Routine Check
* Poor connection of connectors make signal delivery and control out of correctness;

* The inlet/outlet fuel pipe can not be reversed. The pressure balancing vacuum pipe of the
fuel pressure regulator shall be connected. If not, the abnormal emission and fuel

consumption may be increased;

* The canister can not be reversed and shall be connected. If not, idle speed may become

abnormal;

* Check if the fixing clips of transmission oil cooling pipe are secure. If they become

loose, the transmission may be exposed.

« [f the sealing is bad between the cylinder cover of the engine and the three-way catalytic
converter, outside air will enter the engine which is operating to break the balance of

air/fuel ratio and reduce the efficiency of the three-way catalytic converter.
2. System initialization settings

» After ECM is installed and electrified for the first time and then disconnected, ECM will

initialize the settings of the system;

* The fuel pump will work for 1.5s every time when the key switch is turned on. When the
vehicle is off the production line, the fuel pipeline provided with no fuel shall be filled
with fuel.

Check the status of the system and the vehicle
When the key switch is rotated to the operation gear, the engine shall stop
* The engine fault indicator is lit but there shall be no DTCs.

* The absolute pressure sensor of the intake manifold shall display the local current

atmospheric pressure value;

* The accelerator cable and the pedal screws shall be adjusted to ensure that the closing

and the opening of the throttle;

* When the oxygen sensor is being heated, it shall display that the value will descend from
above 1000mV; after it is heated, the value shall fluctuate between 100mV---800mV;
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* During the idle speed, the opening of the ETC (electronic throttle) shall be small under

hot engine and be big under cold engine.
Key switch is rotated to “STOP”

* After the key switch is turned off and the idle speed control valve does not operate, the
ECM power shall be cut off to check if the ECM mains are mistakenly connected to the
ignition switch. It may be difficult for the engine to restart, make the engine stop and

affect the emission performance.
Start the engine

* In case of bad start performance, check if the initialization operations are completed, if
there is fuel in the fuel pipeline and if the fuel pipeline is unblocked; check parts of the

fuel supply system and its connections, parts of the ignition system and its connections;

* [f there is no problem above, the idle-speed control valve shall be checked to confirm if

instructions work.
Idle-speed check
* Engine malfunction indicator light is off and without fault code

-If the accumulator voltage means the alternator works normally; Too high: it may be the
fault of the alternator regulator; Too low: it may be the improper connections of the

alternator or the fault of the engine;

* The intake manifold pressure can show if there is leakage and the valve clearance. If the
valve clearance is too small, it means the value is too high, which may affect the drive of
the engine or increase the exhaust temperature to shorten the life of the oxygen sensor and
the three-way catalytic converter because the exhaust valve opens too early; In addition,
the blocking of the exhaust system (foreign materials in the exhaust line or the breakdown

of the inner three-way catalytic converter) will make this value too high;

* If the electronic throttle position value is too low, it shall mean there is leakage in the

intake system; if it is too high, it shall mean part of the throttle is blocked.
* Too few jumps of the oxygen sensor mean the oxygen sensor loses effect.

A/C check
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* When the A/C is started, the target idle speed will increase by 100RPM.
Driving check

* Faults of the vehicle speed and the oxygen sensor are diagnosed during this process and

the alternate control plan will take effect after the faults are detected.
Attachment 2 Gear Study Procedure of EOBD System
Target Gear Teeth Error Study of Crankshaft Position Sensor

When the vehicle with a new computer does not carry out gear study and starts and then

the fault indicator is lit, the diagnostic scanner will display the fault of P1336;

The vehicle starts and the water temperature reaches 60°C. After the vehicle operates for

more than 10s, other loads on the vehicle shall be closed;
The diagnostic scanner sends an instruction of starting gear study (instruction 30 2¢ 07ff);

When the accelerator is pressed to the end quickly and held, the ECM shall carry out the
gear study. The engine repeats 2-5 cycles from 1300 to 4500 and vibrates around 4500rpm
and then the study ends;

(The above are the typical characteristics of the engine rotation speed when the gear study

is carried out, based on which, it can be judged if the gear study is carried out and ends).
The diagnostic scanner sends an instruction of stopping gear study (instruction 30 2C 00);

The engine stops and starts after 15s. Then DTCs are eliminated and the engine is

stopped;

Start the engine after 15s and use the diagnostic scanner to check if P1336 passes.

Air Supply and Exhaust System

Air intake system

Removal and Installation

It shall be dismounted in the reverse order, or assembled in the order as diagrammed.

Precautions
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1. For the convenience of assembly, first install the filter element to the upper housing,
then push them into the lower housing. When they are secured in place, press down the

spring clip.

2. Do not excessively tighten the hoop for connecting the air filter upper housing to the

engine intake pipe, otherwise deformation occurs at the connection point.

Fig. 1-38 Air Filter Assembly

1-Air filter inlet cluster 4-Spring clip
2-Air cleaner lower cover 5-Engine tachometer
3-Air cleaner upper cover 6-Crankshaft ventiduct

Removal and Installation of Exhaust Pipe and Muffler
Removal and Installation
Precautions

When the engine works, the temperature of the exhaust pipe is very high, this may cause
burn. Please turn off the engine during check and repair, and remove the exhaust system

till the engine and the exhaust system cools down.
Removal and Installation
Remove the rear oxygen sensor.

It shall be dismounted in the reverse order, or assembled in the order as diagrammed.

(MT)
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Fig. 139 Removal Order of Exhaust Pipe and Muffler

1-Gasket assembly 7-Rear muffler assembly
2-Catalytic converter assembly 8-Lock nut

3-Lock bolt 9-Small gasket

4-Rear muffler rubber suspension block 10-Connecting bolt
5-Joint pipe 11-Trim cover for tail pipe
6-Muftler mounting block 12-Lock bolt

It shall be dismounted in the reverse order, or assembled in the order as diagrammed. (AT)
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Fig. 139 Removal Order of Exhaust Pipe and Muftler

1-Gasket assembly 8-Rear muffler assembly
2-Catalytic converter assembly 9-Muffler mounting block
3-Connecting nut 10-Lock nut

4-Connecting bolt 11-Lock bolt

5-Rear muffler rubber suspension block 12-Trim cover for tail pipe
6-Joint pipe 13-Lock bolt

7-Small gasket

Check

Start the engine to check each assembly component of the exhaust system for leakage,
if there is leakage, it must be repaired or replaced as necessary. Check each
component or assembly, if harmful defects such as break and damage are detected, it

must be replaced as required.
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Chapter 111 Mechanical Part

Section 1 Cylinder pressure check

Repair Specifications

Standard cylinder

1.2MPa

pressure

g/r[;zlsﬁlrl;m cylinder 1 OMPa
Cylinder pressure - .

Maximum cylinder 1. 3MPa

pressure

Cylinder pressure

difference limits 0.IMPa

Idle speed 80~300kPa
Oil pressure:

Rated speed 330~430kPa
Minimum diameter of exhaust camshaft timing sprocket | 97.3mm
Minimum diameter of crankshaft timing sprocket 51.6mm
Maximum thickness of timing chain rail 1.0mm

Cylmder block 0.05mm

joint surface
Cylinder head flatness Intake side 0.10mm

Exhaust side 0.10mm
Camshaft radial runout 0.03mm

Maximum lift of intake/exhaust
camshaft

Intake camshaft

44.168~44.268mm

Exhaust camshaft

43.705~43.805mm

No.1 exhaust

24.949~24 965mm

Camshaft journals
Others 22.949~22 .965mm
Standard axial 0.040~0.095mm

) clearance

Camshaft axial clearance ; -

Maximum axial
0.1lmm

clearance
Free length 43.40mm

Valve spring

Elastic force of the
installatio

153~169Nem (33.88mm)
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Maximum
i .. 335.3~370.7Nem (24.1mm)
working elasticity
Maximum
.. 1.6mm
Valve spring verticality deviation
Maximum o
.. 2
deviation angle
Standard
Thickness 1.0mm
Valve edge thickness —
Minimum 0. 7mm
thickness '
Standard length 88.65mm
Intake:
Minimum length 88.35mm
Valve length
Exhaust Standard length 88.69mm
Valve Minimum length | 88.39mm
Intake: 5.470~5.485mm
Valve stem diameter
Exhaust Valve 5.465~5.480mm
g
Width of valve-seat contact Width of exhaust
1.0~1.4mm
valve-seat
Valve guide inner diameter 5.510~5.530mm
Thickness of mechanical tappet head 5.055~6.005
Standard oil-film 0.025~0.060mm
Intake: clearance
) Maximum oil-film 0.08mm
Valve oil-film clearance X
clearance Standard oil-film 0.030~0.065mm
Exhaust clearance
Valve Maximum oil-film
0.10mm
clearance

Valve-guide mounting-hole inner diameter

10.285~10.306mm

Valve-guide specified pressing-in capacity 8.7~9.1mm
Intake: 0.20~0.25mm
Valve clearance (cold)
Exhaust Valve 0.30~0.35mm

Standard piston diameter

78.925~78.935mm

Piston oil film clearance

Standard oil-film
clearance

0.065~0.085mm
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clearance

Maximum oil-film

0.085mm

Piston pin mounting hole diameter

20.006~20.015mm

Piston pin outer diameter

20.004~20.013mm

Standard axial

Piston-connecting-rod axial clearance 0.16~0.34mm
clearance Maximum axial
0.34mm
clearance
Standard oil-film
Piston-connecting-rod oil-film clearance 0.030mm~0.054mm

clearance Maximum oil-film
0.08mm
clearance
Standard oil-film
Piston pin oil film clearance (piston | clearance 0.002~0.011mm
pin mounting holes) Maximum oil-film
0.01Imm

clearance

Connecting-rod small end hole inner diameter

20.012~20.021mm

Standard oil-film

Oil film clearance of piston pin clearance 0.001~0.017mm
(small end hole of connecting rod) | Maximum oil-film 0.017mm
clearance
Ist ring groove 0.03~0.08mm
Piston ring groove clearance
2nd ring groove 0.03~0.07mm
Top compression 0.20~0.35mm
ring
piston ring | Second ¥4 460 55mm
compression ring
Piston ring opening Film loop 0.20~0.70mm
clearance Top compression 1.05mm
Maximum [ 18
piston ring | Second 1.20mm
compression ring
Film loop 1.10mm
Maximum connecting-rod distortion 0.05mm/100mm
Maximal unstraightness of connecting rod 0.05mm/100mm
Standard diameter | 7.30~7.40mm
Connecting-rod bolt diameter Minimum
. 7.20mm
diameter
Maximum crankshaft radial runout 0.03mm
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Crankshaft main journal diameter 47.982~48.000mm
Maximum taper and bore out of round of main journal
0.02mm
of crankshaft
Crankshaft-connecting-rod journal diameter 43.992~44.000mm
Taper an bore out of round of connecting rod journal of 0.02mm
crankshaft
Sltandard oil-film 0.014~0.032mm
Crankshaft oil film clearance cearance
Maximum oil-film
0.10mm
clearance

Cylinder block main bearing cap Standard diameter | 8.80~9.00mm

fixing bolt diameter Minimum 8 70mm
diameter

Top surface warping on upper of cylinder block

: . 0.05mm
(maximum warping)

Cylinder block bore diameter 79.00~79.13mm

Check the compression pressure of the 4 cylinders as Fig. 1-40 Cylinder Pressure Check

Fig. 1-40 Cylinder Pressure Check

Preheat the engine.

Turn off the engine after preheating.

Disconnect the wire harness connectors of the fuel injector.
Remove fuel pump relay

Remove all ignition coil assemblies and spark plugs.

Put special tools into the spark plug holes.
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For manual transmission, depress the clutch (reduce the engine starting load) and depress

the accelerator pedal to the maximum to make the throttle open.

Start the engine with the battery and read the maximum pressure on the compression

pressure gauge.

Repeat above steps in a short time to measure the rest cylinders’ pressure and get each

cylinder’s readings.

Item compression pressure
standard 1300 Kpa (13.3kg/cm?>*x189psi)
Minimum pressure 1000 Kpa (10.2kg/cm?>*x145psi)

Maximum pressure difference )
100 Kpa (1.0kg/cm?x15psi)
among cylinders

Table 1-37 Normal Cylinder Pressure Value

O Fully charged battery must be used to start the engine to make the rotation speed reach
above 250rpm.

O If the compression pressure of a cylinder or several cylinders is too low, it is feasible to
fill a small amount of engine oil into the cylinder through the spark plug hole and repeat
the steps 5-7 for the cylinder with low compression pressure. If the engine oil can improve
the compression pressure, the piston ring and/or the cylinder wall may be worn or
damaged. If the pressure is still low, the valve may be stuck, the closure may be unsealed,

or there may be leakage at cylinder head gaskets sealing.

Engine Oil Pressure Check

Note:

The following items should be checked before engine oil pressure check:
© Oil level in the oil dish

In case of low oil level, it is required to add oil to the full mark of the oil scale.
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© Quality of engine oil

The engine oil should be replaced in case of discoloration or deterioration.
O Oil leakage

It should be repaired in case of oil leakage.

Remove the engine oil pressure alarm sensor from the cylinder block

BLah IR ) 8 2 2
Engine oil pressure alarm

Fig. 1-40-1 Oil Pressure Alarm Position

Install the special tool (oil pressure gauge) into the empty screw hole.

Fig. 141-2 Engine Oil Pressure Gauge Connection

Start the engine and preheat it to the normal working temperature.

Increase the engine speed to 4,000rpm and measure the oil pressure after preheating.
Oil pressure standard:

350-430kpa (3.5~4.3kg/cm, 46.9~61.1psi) at 4000r/min

Turn off the engine and remove the oil pressure gauge after oil pressure check.
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It is required to coat the screw thread of the engine oil pressure alarm sensor with
anaerobic pipe thread sealant (see Fig. 1-40-3 Anaerobic Pipe Thread Sealant) and screw
down the engine oil pressure alarm sensor as per the specified torque before re-installing

the engine oil pressure alarm sensor. (Torque: 1544 Nem)

£k e 2l
Adhesive

Fig. 1-40-3 Anaerobic Pipe Thread Sealant
Start the engine and check the engine oil pressure alarm sensor for leakage.

Turn off the engine and connect the terminal to the terminal of the engine oil pressure

alarm sensor.

138
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Section 2 Check and Adjustment of Valve Clearance
Disconnect the battery negative wire.
Remove the cylinder head hood (see the cylinder head hood).

1. Set #1 cylinder as the top dead center (TDC) of the compression stroke, see Fig. 1-41
Align Timing at #1 Cylinder TDC

2 s S )
" Timing identification — -
Upper plane of front cover shell

——— —.

>

Fig. 1-41 Align Timing at #1 Cylinder TDC

Rotate the crankshaft pulley and make the groove on the pulley keep in line with the “0”

timing identification on the front cover shell.

Check if the camshaft timing sprocket identification is in line with the timing chain
identification shown in the Fig. If not, please rotate the crankshaft till the identification is

aligned.
Check the valve clearance.

Measure the clearance between the valve tappet and the camshaft with feeler gauge. (See

Fig. 1-42 #1 Cylinder TDC Measurable Valve Clearance)

Fig. 1-42 #1 Cylinder TDC Measurable Valve Clearance

Hint:
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O Record the measured valve clearance value unqualified. These data will be used to

determine which tappet should be replaced.
Valve clearance (cold):

Intake: 0.20-0.25mm

Exhaust: 0.30-0.35mm

Rotate the crankshaft pulley for a cycle and set #4 cylinder as the top dead center (TDC)

of the compression stroke.

Measure the clearance between the valve tappet and the camshaft with feeler gauge (see

Fig. 1-43).

Hint:

© Record the measured valve clearance value unqualified.

These data will be used to determine which tappet should be replaced.
Valve clearance (cold):

Intake: 0.20-0.25mm

Exhaust: 0.30-0.35mm

Remove the alternator and the water pump belt (see Fig. 1-44 Remove the Alternator and

the Water Pump Belt)
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Fig. 1-44 Remove the Alternator and the Water Pump Belt.
Adjust the valve clearance.
Set #1 cylinder as the top dead center (TDC) of the compression stroke.

Align the timing identification of the timing chain with the timing identification of the

camshaft.

Remove two nuts and remove the chain tensioner assembly. (See Fig. 1-45-1)

Fig. 1-45-1

Fix the exhaust camshaft with monkey wrench and then unscrew the timing sprocket bolt

of the exhaust camshaft and remove the exhaust timing sprocket.
Note: Do not hurt valve tappet.

Unscrew and remove 11 bearing cover bolts evenly in accordance with the order shown in

the Fig. below (see Fig. 1-45-2).
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Caa et
T

Fig. 1-45-2
Remove the bearing cover of the exhaust camshaft and the camshaft.

Unscrew and remove 8§ bearing cover bolts in proper order (see Fig. 1-45-3).

Fig. 1-45-3
Remove the bearing cover of the intake camshaft.
Fix the timing chain by hand as shown in the Fig. and remove the intake camshaft. (See

Fig. 1-45-4)

See Fig. 1-45-4

Fix the timing chain with rope as shown in the Fig. (See Fig. 1-45-5).
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See Fig. 1-45-5
Remove the valve tappet.

Measure the thickness of the removed valve tappet with micrometer. (See Fig. 1-45-6)

T

See Fig. 1-45-6

Calculate the thickness of the new valve tappet to make the valve clearance stay in the

specified range.

A Thickness of new valve tappet
B Thickness of old valve tappet
C Valve clearance

Clearance should stay in the specified range.
Calculate valve clearance:

Intake valve: A= B + (C-0.20mm)

Intake valve: A=B + (C-0.32mm)

Select the new valve tappet with thickness close to the calculated value as much as
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possible.

Hint:

There are valve tappets of 45 kinds of thickness, with dimension varying from 5.06mm to

5.94mm (difference: 0.02mm).

Install the timing chain on the intake timing sprocket as shown in Fig. 1-45-7 to make the
chain and link identification be in line with the identification on the intake timing

sprocket.

N Link identification

o o el o 4 ra

Timing identification

Fig. 1-45-7

Check the forward mark and the order of the camshaft bearing cover for correctness.

Screw down the bearing cover bolt in the order shown in Fig. 1-45-8.

Torque: 13N'm
Install the 3 bolts of #1 camshaft bearing cover.
Torque: 23N'm

Fix the exhaust camshaft with monkey wrench (see Fig. 1-45-12) and then screw down

the exhaust camshaft bolts.
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Torque: 54 Nem

Fig. 1-45-12

Note:
Do not hurt the valve tappet in the process of screwing down.

Check if the camshaft timing sprocket identification is in line with the timing chain
identification shown in the Fig. and if the groove on the pulley is in line with the “0”

timing identification on the front cover shell. (See Fig. 1-45-13)

Timing identification | ™ .,  Timing identification
<D
B

RGP 0, 0 <D
Y ‘.‘ \ \\
(D))} v cr Y5
\ : . / y.

Timing identification
Upper plane of front cover shell
e\ “ ‘,','" »
N W P |

Identification groove =

Fig. 1-45-13

Connect the locating pin of the tensioner to the hasp as shown in Fig. 1-46.
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= ewm aaw

Position{ng pin

Fig. 1-46
Install the tensioner assembly with two nuts (see Fig. 1-47).

Torque: 11N-m

Fig. 1-47

Rotate the crankshaft counterclockwise to remove the locating pin from the hasp. (See Fig.

1-48)

Fig. 1-48

Rotate the crankshaft clockwise to check if the slide block has been pushed in the device
by the plunger (See Fig. 1-49).
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FE=h
Rotation o

Fig. 1-49

Caution: If the plunger cannot spring back, please press the slide block into the chain
tensioner by fingers or screwdriver to separate the hasp and the locating pin, as a result,

the plunger will spring back.

Install the timing belt tensioner with 2 bolts (see Fig. 1-50).

Fig. 1-50
Torque: 29N -m (nut A)
Torque: 69N-m (bolt B)

Coat the sealant as shown in the Fig. See “Cylinder head hood” section for installing parts

like cylinder head hood (See Fig.1-51).
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Fig. 1-51

Removal and Installation of Thermolator Assembly
Removal

Drain all engine coolant

Cut off the battery negative power

Remove the water inlet pipe and connectors

Remove the thermolator

Installation of Thermolator

Install new thermolator gaskets. Install and place the inching valve upwards as shown in

the Fig. 1-52

Fig. 1-52
Install the water inlet pipe and connectors, torque: 11 N-m

Connect the battery negative power, add engine coolant and drain all air in the cooling

system, check if there is leakage of coolant.
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Cylinder Head Hood

. Filler cap

. Filler cap seal ring

. PVC valve seal ring

. PCV valve assembly

. Cylinder head hood bolt sleeve 1
. Cylinder head hood vent

. Oil deflector

Spark plug

9. Cylinder head hood sealing pad
assembly

10. Cylinder head hood body

11. Ignition coil

.OO\IO\LIIAWN'—‘

Removal

Disconnect the battery positive and negative wires, remove the battery, and remove the

engine wire harness. (See Fig. 1-53-2)
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Fig. 1-53-2
Remove 4 ignition coils.

Disconnect the PCV valve ventilation hose. (See Fig. 1-53-3)
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Fig. 1-53-3

Disconnect the long ventilation hose. (See Fig. 1-53-4)

Fig. 1-53-4

Fig. 1-53-5

Remove the PVC valve seal ring and the PCV valve from the cylinder head hood (see Fig.
1-53-6).
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Fig. 1-53-6
Remove the spark plug with special tools.

Remove 15 bolts and 2 bolt gaskets from the cylinder head hood. (See Fig. 1-53-7)

Fig. 1-53-7

Remove the cylinder head hood gasket. (See Fig. 1-53-8)

Installation

Install the cylinder head hood gasket into the cylinder head hood (see Fig. 1-53-9).
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Fig. 1-53-9

Install the cylinder head hood on the cylinder head with 15 bolts (see Fig. 1-53-10).

Torque: 11N'm

Fig. 1-53-10
Install the spark plug with special tools (see Fig. 1-53-11).

Torque: 30 Nem

Fig. 1-53-11

Install the ignition coil with 4 bolts
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Torque: 11 Nem

Install the PCV valve seal ring and the PCV valve (see Fig.1-53-12).

Fig. 1-53-12

Install the filler cap (see Fig.1-53-13).

Fig. 1-53-13

Connect the long ventilation hose to the cylinder head hood (see Fig. 1-53-14).

Fig. 1-53-14

Connect the PCV valve ventilation hose to the cylinder head hood (see Fig. 1-53-15).
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Fig. 1-53-15

Install the ignition coil (see Fig.1-53-16).

Torque: 11N-m

Fig. 1-53-16

Install the engine wire harness and connect each plug/socket.

Connect the battery positive and negative wires.

Note:

Check each part carefully for deterioration or damage prior to installation and replace it if

there are any defects.

Carefully prevent the cylinder head hood seal ring from removal during the installation of

the cylinder head hood.
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Throttle Body and Intake Manifold

Removal

Disconnect the battery negative wire.

Disconnect the electrical wire.

Remove the intake manifold.

Remove the following hoses:

© Disconnect the vacuum booster hose from the intake manifold.

© Remove the PCV valve hose from the intake manifold and the throttle body.
© Disconnect the canister solenoid valve hose from the intake manifold.

Remove 4 bolts, 2 nuts (see Fig. 1-54-1), 2 fixed supports, as well as the intake manifold
and the throttle assembly.

Fig. 1-54-1

Remove the gasket from the intake manifold.

Installation

Install as per the reverse order of removal and pay attention to the following items (see

Fig. 1-54-2).
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Fig. 1-54-2
Install new gaskets on the intake manifold.
Screw down bolts and nuts as per the specified torque.

Torque: Intake manifold-30N.m, support bolt-23 N.m.

Exhaust Manifold
Warning:
Do not maintain the exhaust manifold when it is at thermal state, so as to avoid burn.

Repair it when the system cools down.

Removal

Disconnect the battery negative wire.

Remove the 3 bolts under the exhaust manifold and remove the exhaust manifold support

(see Fig. 1-55-1).
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Remove 6 bolts and then remove the upper insulator of the exhaust manifold (see Fig.

1-55-2).
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Fig. 1-55-2

Remove 5 nuts and the exhaust manifold and the heat-insulating pad (see Fig. 1-55-3).

Fig. 1-55-3

Remove 4 bolts and then remove the lower insulator of the exhaust manifold.

Installation
Install the lower insulator of the exhaust manifold with 4 bolts.
Torque: 18N.m

Install the exhaust manifold gasket and the exhaust manifold assembly with 5 bolts (see
Fig. 1-55-4). It is required to check the heat-insulating pad for deformation or damage
before the installation of the exhaust manifold gasket. If any, it should be replaced and the

relevant nuts should be screwed down as per the given torque. e: 18N.m

Torque: 37N.m
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Fig. 1-55-4
Install the upper insulator of the exhaust manifold with 6 bolts (see Fig. 1-55-5).

Torque: 18N.m

Fig. 1-55-5
Install the upper insulator of the exhaust manifold bracket with 3 bolts (see Fig. 1-55-6).

Torque: 30Nem Connect the battery negative wire.

Fig. 1-55-6
Check the exhaust system for leakage.

Timing Part
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3. Crankshaft timing sprocket

1. Exhaust camshaft timing sprocket
@ —— 3 2. Intake timing sprocket assembly (VVT)

b 4 4. Timing chain guide assembly
5. Chain guide assembly positioning bolt
S5 1. HETENPE 6. Crankshaft timing sprocket stopper
7. Timing chain slipper assembly
8. Timing chain
9. Crankshaft front oil seal
10. Tensioner assembly
11. Front cover shell

Timing Part and Relevant Components
Removal

Disconnect the battery negative wire, discharge the engine coolant and remove the water

pump alternator belt.

Remove the tensioner assembly, the timing belt tensioner, the A/C compressor and the

power steering pump assembly.

Remove the cylinder head hood and see the cylinder head hood for details. Remove 3

bolts and then remove the right suspension of the engine (see Fig. 1-56-1).

Fig. 1-56-1

Remove 5 bolts and then remove the water pump (see Fig.1-56-2).
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Fig. 1-56-2

Remove the O-ring seal of the water pump (see Fig.1-56-3)
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Fig. 1-56-3

Remove the pulley bolts with special tools and remove the crankshaft pulley (see
Fig.1-56-4).

N, i W
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Special tool

Fig. 1-56-4

Rotate the crankshaft pulley and make the groove on the pulley keep in line with the “0”

timing identification on the front cover shell.

Check if the camshaft timing sprocket identification is in line with the timing chain

identification shown in the Fig. If not, please rotate the crankshaft till the identification is
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aligned. Remove 11 bolts and then remove 1 nut (see Fig. 1-56-6).

Fig. 1-56-6

Pry the chimb between the cylinder head and the crankcase with screwdriver as shown in

the Fig. and remove the front cover shell.

Caution: Take care not to hurt the joint surface of the front cover shell, the cylinder head

and the crankshaft.

Place the front cover shell on the board and then remove the crankshaft front seal with

screwdriver (see Fig.1-56-7).
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Fig. 1-56-8

Remove the set bolts of the mobile rail assembly (see Fig.1-56-9).

Pry out the crankshaft timing chain with 2 screwdrivers as shown in the Fig. (See Fig.

1-56-10).

Fig. 1-56-10

Remove 2 bolts and then remove the fixed rail of the timing chain (see Fig.1-56-11).

Fig. 1-56-11
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Remove a bolt and then remove the camshaft engine oil control valve (see Fig. 1-56-12).
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Fig. 1-56-12

Check the VVT drive assembly.
Check the locking status of the timing sprocket.

Clamp the camshaft with jaw vice and confirm that the VVT drive has been locked.

Release the locking pin.

Seal the 5 oil ducts of the intake camshaft with vinyl tape, as shown in the Fig. (See Fig.
1-56-13).

A B A R
Vinyl tape Rubber block
Fig. 1-56-13

On the relative groove side, cut a hole on the surface vinyl tape of the advance side oil

duct and the delay side oil duct.

Put into the 2 oil ducts (advance side oil duct and delay side oil duct) with surface tape cut

under the pressure of about 150KPa.
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(See Fig. 1-56-14)
S S L2 5 BNASY T
Delay side Advance
oil duct side oil duct

Fig. 1-56-14

Check if the timing sprocket of the VVT drive will rotate to the advance timing position

when the pressure of the timing delay side oil duct declines. (See Fig. 1-56-15)

Advance
side oil duct

Delay side
oil duct

Fig. 1-56-15

When the camshaft timing sprocket rotates to the maximum advance timing position,
please release the air pressure in the timing delay side oil duct, and then release the air in

the timing advance side oil duct.

Check the rotation for balance. Rotate the VVT drive assembly in the rotatable range

except for the maximum delay position and check if the rotation is smooth.

Check the fixing state of the maximum delay position. Confirm that the camshaft timing

sprocket assembly is fixed at the maximum delay position.

Remove the VVT drive assembly.

Clamp the camshaft with jaw vice and confirm that the VVT drive has been locked.
Seal the 5 oil ducts of the camshaft bearing journal with vinyl tape, as shown in the Fig.

On the relative groove side, cut a hole on the surface vinyl tape of the advance side oil
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duct and the delay side oil duct. (See Fig. 1-56-16).

Delay sii Advance
Delay side side oil duct
oil duct

Fig. 1-56-16

Put into the 2 oil ducts (advance side oil duct and delay side oil duct) with surface tape cut

under the pressure of about 150KPa.

Check if the timing sprocket of the VVT drive will rotate to the advance timing position
when the pressure of the timing delay side oil duct declines. (See Fig. 1-56-17)

P [

Delay side
oil duct side oil duct

Depressuri
zation
f
Pressure
maintaining
Fig. 1-56-17

When the camshaft timing sprocket rotates to the maximum advance timing position,
please release the air pressure in the timing delay side oil duct, and then release the air in

the timing advance side oil duct.

Remove the fixed bolts of the VVT drive (see Fig.1-56-18).
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LR
Straight pin

Fig. 1-56-18

Check

Check the tensioner assembly (see Fig.1-56-19)

Fig. 1-56-19

Check the timing chain.

Apply force of 140N to the timing chain using spring pressure gauge and the measure the

length of chain with dial caliper
(See Fig. 1-56-20)
Maximum extension of chain: 1226mm

If the maximum length exceeds the maximum extension of the chain, the chain should be

replaced.

Hint: Select 3 or more than 3 points at random as per the above method to check the

length of chain.

166

www.cargeek.ir


http://www.cargeek.ir
http://www.cargeek.ir/
http://www.cargeek.ir/

www.CarGeek.ir
LIFAN X60 Service Manual

012345 16

Fig. 1-56-20

Check the timing sprocket of the exhaust camshaft. Wind the chain on the timing sprocket

of the exhaust camshaft as shown in the Fig.

Measure the diameter of the camshaft timing sprocket with timing chain using dial caliper

(see Fig. 1-56-21).

Fig. 1-56-21
Minimum diameter of sprocket (with chain): 97.3mm

If the sprocket diameter is less than the minimum sprocket diameter, it is required to

replace the camshaft timing sprocket.

Note: The two measurement feet of the dial caliper must be close to the chain roller during

measurement.

Check the crankshaft timing sprocket.
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Fig. 1-56-22
Wind the chain on the crankshaft timing sprocket as shown in Fig. 1-56-22.

Measure the diameter of the crankshaft timing sprocket with timing chain using dial

caliper.
Minimum diameter of sprocket (with chain): 51.6mm

If the sprocket diameter is less than the minimum sprocket diameter, it is required to

replace the crankshaft timing sprocket.

Note: The two measurement feet of the dial caliper must be close to the chain roller during

measurement.

Check the timing chain slipper assembly.
Measure the thickness of the timing chain mobile rail with dial caliper (see Fig. 1-56-23).
Maximum thickness: 1.0mm

If the thickness of the guide rail is higher than the maximum thickness, the timing chain

slipper assembly should be replaced.
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Fig. 1-56-23
Installation
Install the camshaft oil control valve.

Coat the new O-ring seal with engine oil and install it to the camshaft oil control valve.

Install the camshaft engine oil control valve with bolt (see Fig. 1-56-24).

Torque: 11+£1Nem

Fig. 1-56-24

Install the the fixed rail of the timing chain with 2 bolts (see Fig.1-56-25)

Torque: 11£1Nem

Fig. 1-56-25

Install the timing chain to the crankshaft timing sprocket, align the two identifications,

and then install it to the crankshaft along the keyway direction. (See Fig. 1-56-26)
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Timing identification ~ Link identification

Fig. 1-56-26

Install the crankshaft timing sprocket with special tools and make the link identification of
the timing chain keep in line with the timing identification of the crankshaft timing

sprocket. (See Fig. 1-56-27)

Fig. 1-56-27

Install the timing chain and make the link identification of the timing chain keep in line

with the timing identification of the camshaft (see Fig. 1-56-28).

Liilk }derlltiﬁcation

T okl 0
Timing identification

Fig. 1-56-28
Install the the fixed rail of the timing chain with bolts (see Fig.1-56-29)

Torque: 23+2Nem
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Fig. 1-56-29

Install the crankshaft timing sprocket stopper along the keyway direction (see Fig.
1-56-30).

35 VLRV |

SN 1'L'fllilwl_f \

Fig. 1-56-30
Install the crankshaft front seal.
a) Place the front cover shell assembly on the board.

b) Hammer the crankshaft front seal into the front mask assembly with the special tool

and make the oil seal end surface keep in line with the front cover shell end surface. (See

Fig. 1-56-31)

Spécial tool

Fig. 1-56-31
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Note:
Please coat the oil seal lip with grease prior to installation.

Coat plane sealant as shown in Fig. 1-56-32.

B F i — O\

Fig. 1-56-32

Install the front cover shell assembly.
Remove all the old fillings and prevent the installation surface from engine oil leakage.

Coat the front cover shell end surface with sealant as shown in Fig. 1-56-33.

Front cover shell end surface

7~ W
* ' Brightness

Q.

8-8

L

~ Unit: MM

4
2

Fig. 1-56-33

Note:
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O Clean the oil stain on the installation surface.

O Complete the installation of the front cover shell in 3 minutes after the sealant is

coated.
© Do not add engine oil in 2 hours after the front cover shell is installed.
Install the front cover shell assembly with 12 bolts and 1 nut (see Fig. 1-56-34).

Torque: 11N-m (bolt A and nut A) Torque: 23N-m (bolt B and bolt C)

Fig. 1-56-34

Connect the locating pin to the hasp as shown in Fig. 1-56-35.

e am mes

Positioning pin

Fig. 1-56-35
Install the tensioner assembly with two nuts (see Fig. 1-56-36).

Torque: 11N-m
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Fig. 1-56-36
Install the crankshaft pulley.
Install the crankshaft pulley with special tools (see Fig. 1-56-37).

Torque: 138N'm

Special tool

Fig. 1-56-37

Rotate the crankshaft counterclockwise to remove the locating pin from the hasp. (See Fig.

1-56-38)

FEwh
Rotation

Fig. 1-56-38

Rotate the crankshaft clockwise to check if the slide block has been pushed in the device

by the plunger.
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Caution: If the plunger cannot spring back, please press the slide block into the chain
tensioner by fingers or screwdriver to separate the hasp and the locating pin, as a result,

the plunger will spring back.

Install the O-ring seal of the new water pump (see Fig.1-56-39).

Fig. 1-56-39
Install the water pump by tightening 5 bolts as shown in the Fig. (See Fig. 1-56-40)
Torque: 9N-m (bolt A)

Torque: 11N-m (bolt B)

Fig. 1-56-40
Install the right suspension of the engine with 3 bolts (see Fig. 1-56-41).

Torque: 75N-m

www.cargeek.ir


http://www.cargeek.ir
http://www.cargeek.ir/
http://www.cargeek.ir/

www.CarGeek.ir
LIFAN X60 Service Manual

Fig. 1-56-41

Install the cylinder head hood.

Install the timing belt tensioner, the alternator, the A/C compressor and the power steering
pump.

Install and adjust the water pump alternator belt.

Add coolant into the cooling system and drain the air in the system.

Install the battery and connect the negative wire.

Confirm that there is no coolant leakage at the hose connection.
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Oil Pan and Oil Strainer

4 » \\» » 3
! 2 \ N
< \ “~
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a2 e
: o ~ DI
2 Q R -
v o
e 1. Oil strainer sealing pad
G {7 2. 0i §traincr assembly
N e o . 3. Drain plug gasket
2 .\ " 4. Drain plug
. .~ S 5. Oil pan assembly
é 6. Oil filter
7. Oil filter connecting pipe

Figure 1-57-1
Dismounting

Remove the drain plug and the washer from the oil pan and drain the engine oil (See Fig.

1-57-2).

Figure 1-57-2

Remove 14 bolts and 2 nuts (See Fig. 1-57-3).
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Figure 1-57-3

Insert the blade of the special service tool between the cylinder body and the oil pan (see

Fig. 1-57-4),

Cut open the coated sealant, and remove the oil pan.

R (SRR el |
._\Hq-aaa;\x\? - Special tool Eﬁ“‘{-! _ I..:ql
\ c\l. -4__* \ =

Figure 1-57-4
Note: Do not hurt the joint plane of the cylinder block and the oil pan.

Remove a bolt and 2 nuts (see Fig. 1-57-5).

Figure 1-57-5

Remove the oil strainer (see Fig. 1-57-6).
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Figure 1-57-6

Remove the oil strainer gasket from the lower part of the engine block (see Fig. 1-57-7).

Figure 1-57-7

Clean the joint surface of the oil pan and the cylinder block. Clean the engine oil, old

sealant and stain on the fitting surface and clean the inside of the oil pan.

Clean the oil strainer.

Installation

Install oil strainer gaskets on the positions shown in.

Install the oil strainer with 2 nuts and a bolt (see figure 1-57-8).
Torque: 11N'm

Clean the fitting surface of the oil pan and the cylinder block.

Remove all the old fillings from the washer and the seal groove with blade and washer
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cleaner.
Clean all parts thoroughly. Remove all loosened materials.

Coat the sealant as shown in Fig. 1-57-8.

=z Sealant
i —

& orrarmy (0. 23S im L) & wrarm (O TS im L)

T '"[!?I"
“ N (——
Figure 1-57-8
Note: | Clean the oil stain on the contact surface.

I Complete the installation of the oil pan in 3 minutes after the sealant is coated.
I Do not add engine oil in 2 hours after the oil pan is installed.

Install the oil pan assembly with 14 bolts and 2 nuts.

Torque: 11N'm

Install the drain plug and the washer on the oil pan.

Torque: 444+2Nem

Note: Add new oil into the engine and confirm that there is no engine oil leakage at each

connection.
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Oil Pump

v e
@ _ Plug s EE

@_leltmg valve spring Pump cover

Locating sleeve
TEERI

FEfH Inter rotor
Outer rotor
Pump body
1. ERES FF'. EE ] e
1. Plug 5. L1m1tmg valve spring
2. Locating sleeve 6. Inter rotor
3. Pump body 7. Pump cover

4. Outer rotor

Figure 1-58-1
Dismounting
Disconnect the battery negative wire.

Remove the timing chain as mentioned above.

Take out the crankshaft timing sprocket (see figure 1-58-2).

Figure 1-58-2
Remove the oil pan and the oil strainer as mentioned above.

Remove 5 bolts and then remove the oil pump assembly (see figure 1-58-3).

Figure 1-58-3
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Dismounting

1. Remove the oil pump pressure-limiting valve plug, spring and locating sleeve (see

Figure 1-58-4).

Figure 1-58-4

Remove 3 cross screws and then remove the oil pump cover (see Figure 1-58-5).

Figure 1-58-5

Check

Check the oil seal lip for defect or damage. Replace it as required.
Coat the oil seal lip with grease prior to installation.

Note: It is required to press the assembly during the installation of the oil seal till the oil

seal end surface is in line with the pump cover surface.

Coat the oil pump with engine oil and check if the engine oil can flow into the pump body

by its own weight (see Figure 1-58-6).
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A

Figure 1-58-6

Check the inner rotor, outer rotor, pump cover and pump body for excessive wear or

damage (see Figure 1-58-7).

Figure 1-58-7
Measurement
Radial clearance

Check the radial clearance between the outer rotor and the pump body with feeler gauge

(see Figure 1-58-8).

If the clearance is higher than the maximum value, the outer rotor and the pump body

should be replaced.

Standard radial clearance: 0.260-0.325mm
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Figure 1-58-8

Backlash

Measure the backlash with ruler and feeler gauge (see Fig. 1-58-9).

Standard backlash: 0.025—0.071mm

Figure 1-58-9
Assembly

Clean and dry all the parts removed.

Coat the inner rotor, outer rotor, pump body and pump cover with a layer of engine oil.

Install the inner and outer rotors into the pump body as shown in 1-58-10.
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Figure 1-58-10
Install the pump cover with 3 screws (see fig. 1-58-11).

Torque: 11N-m

(]

Figure 1-58-11
Check the rotation of gears by hand after the pump cover is installed.
Install the oil pump pressure-limiting valve locating sleeve, spring and plug.

Torque: 37N.m

Installation
Install 2 oil pump locating pins and new gaskets to the cylinder block.

Install the oil pump to the crankshaft with special tools (see Fig. 1-58-12).

Figure 1-58-12
Install the oil pump with 5 bolts, Torque: 11Nem

Install the oil strainer, oil pan and other parts as mentioned above.
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Check and ensure that all parts removed have been reinstalled. Install other parts required.

Add new oil into the engine after the installation is completed.
Add new coolant into the cooling system and drain the air in the system.

Start the engine and check the oil pressure.

Valve, Camshaft and Cylinder Head

1. Tappet

2. Valve cotter

3. Valve spring retainer
4. Valve spring

5. Intake valve oil seal

6. Intake valve spring base
7. Intake valve guide

8. Exhaust camshaft

9. Intake camshaft

10. Exhaust valve

11. Intake valve

12. Exhaust valve guide
13. Exhaust valve oil seal

Figure 1-59-1

Dismounting

Disconnect the lead from the battery and remove the battery.
Evacuate the cooling system.

Remove the intake pipe.

Remove the harness.

Remove the following hoses.

O Disconnect the vacuum booster hose from the intake manifold.
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O Disconnect the PCV valve hose from the intake manifold and the throttle.
O Disconnect the canister solenoid valve hose from the intake manifold.

O Disconnect the long ventilation hose from the cylinder head cover.
Remove the intake and exhaust manifolds as above mentioned.

Remove the ignition coil and the cylinder head cover as above mentioned.

Remove the timing part as above mentioned.

Screw off 19 bolts one by one as per the figure and take down 9 main bearing covers. (See

Figure 1-59-2)

Figure 1-59-2

Use a stock vice to clip the exhaust camshaft and remove the bolt and the exhaust timing

chain wheel. (See Figure 1-59-3)

Figure 1-59-3
Use a stock vice to clip the intake camshaft and remove the bolt and intake timing chain

wheel. (See Figure 1-59-4)
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¥ vy e B LA
VVT bolt

Figure 1-59-4

As the order shown in the figure, screw off the cylinder head bolt and remove them. (See

Figure 1-59-5)

Figure 1-59-5

Check if there is any components require moving or removing near the cylinder head; if

necessary, move or remove those things.
Remove the cylinder head

Use internal hexagonal wrench 10 to remove the waterway blockage of the cylinder head

and its washer. (See Figure 1-59-6)

Figure 1-59-6

Take out the valve tappet from the cylinder head. (See Figure 1-59-7)
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Figure 1-59-7
Place the cylinder head assembly on the wood board.

Use special assembly and disassembly tools of the valve to press down the valve spring

and take out the valve keeper. (See Figure 1-59-8)

Special assembly and
disassembly tools of the valve

@
2
i

Figure 1-59-8
Take out the valve spring retainer, the valve spring and the valve orderly.

Remove the valve oil seal with a clamp (See Figure 1-59-9).

Figure 1-59-9
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Note:

© Once the oil seal was removed; it should not be used again. While assembly, new oil

seal must be used.

Use a compressed air gun and magnetic needle to take out the valve spring base. (See

Figure 1-59-10)

Figure 1-59-10

Use a thread sleeve wrench to remove 8 double end stud bolt. (See Figure 1-59-11)

...............

9 00 09 09
Exhaustéide
v, HEIN, |

Intake slide
3 -

-
-
-

Figure 1-59-11

Check

Cylinder head

Clean the carbon deposit in the combustion chamber.

Note:

O Never scrape the carbon deposit with any sharp tool. Pay attention that never scratch or

damage the metal surface while cleaning the carbon deposit. It’s the same for the valve
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and the valve seat.

Cylinder head flatness

Use a precise straight edge and a feeler gauge to

check the flatness of the cylinder joint surface and the exhaust side.
Maximum flatness:

Cylinder joint surface: 0.05mm

Intake side: 0.10mm

Exhaust side: 0.10mm

If the flatness exceeds the maximum, replace the cylinder head. (See Figure 1-59-12)

Cylinder block joint surface

i

Intake side
e

Exhaust side

L=,

Figure 1-59-12

Check crack:

Use color paint to check the combustion chamber, intake and exhaust seat ring and the

cylinder head surface for crack. (See Figure 1-59-13)
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Figure 1-59-13
Width of valve-seat contact (See Figure 1-59-14):

Usually mark the contact trace on the valve. For example, Apply a layer of mark film
evenly to the valve seat and rotate the valve seat and the valve head to check them. Valve

grinding tool must be used (for valve grinding).

Figure 1-59-14

The mark shape on the valve mating surface. It must be continuous ring mark and its

width must be in the specified range (See Figure 1-59-15).

192

www.cargeek.ir


http://www.cargeek.ir
http://www.cargeek.ir/
http://www.cargeek.ir/

www.CarGeek.ir
LIFAN X60 Service Manual

Standard width of the mark on the valve Intake

1.0-1.4mm

surface Exhaust

1.0 - 1.4 mm
{0.039 — 0.055 in.)

Maintenance of the valve seat:

If the mark generated by the valve seat contacting the valve is uneven or its width exceeds

the specified range, regrind, or cut or accurately grind and polish it.

Intake valve seat: repair it twice with a valve seat reamer. Two reamers must be used for
repairing: one for 15° and one for 45°. The required valve seat width must be obtained

after the second repairing.
(See Figure 1-59-16) .
Width of the intake valve seat: 1.0-1.4mm
Exhaust valve seat: The recovery procedure is the same as that of the exhaust valve.

Width of the exhaust valve seat: 1.0-1.4mm

Iﬁtai(e de-vice

(’_/ ——
1.0 — 1 _ <4 rvvee

(0039 — 0055 in.y

Figure 1-59-16
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Valve grinding: apply the primary grinding paste to the end surface to grind it and use the
fine grinding paste to grind it. Use the valve grinding tool to grind it as per the normal

methods.

Check the Camshaft
Place the camshaft on the V-plate to check its radius run-out.

Measure the circumference radius run-out with a micrometer at the middle shaft neck.

(See Fig. 1-59-17)
Maximum circumference radius run-out: 0.03mm

If the circumference radius run-out exceeds the maximum, replace the camshaft.

Figure 1-59-17

Check the cam angle

Use a spiral micrometer to measure the height of the cam angle.
Standard height of the cam angle:

Intake: 44.168 ~44.268mm

Exhaust: 43.705~43.805mm

If the height of the cam angle fails to meet the regulation, replace the camshaft. (See Fig.
1-59-18)
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Figure 1-59-18
Check the camshaft shaft neck

Check the shaft neck and bearing cover of the camshaft for iron mold, slide mark,
abrasion or damage. If any abnormal condition is found, replace the camshaft or cylinder

head or camshaft cover.

Use a spiral micrometer to measure the diameter of the shaft. (See Fig. 1-59-19):
No.1 exhaust: 24.949-24.965mm

Other exhaust: 22.949-22.965mm

If the diameter of the shaft neck fails to meet the regulation, check the clearance of the oil

film, check the oil film clearance.

AL n_u_':-i.f =
) -f,r L,‘.__._}J

Figure 1-59-19
Camshaft axial clearance
Install intake and exhaust camshafts.

Move the camshaft back and forth and check the axial clearance of the camshaft with a

micrometer. (See Figure 1-59-20)
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Standard axial clearance: 0.040-0.095mm
Maximum axial clearance: 0.0110mm

If the axial clearance exceeds the maximum, replace the cylinder head. If there is scratch

on the camshaft surface, replace the camshaft.

Figure 1-59-20
Check the valve tappet
Use a micrometer to measure the diameter of the valve tappet. (See Figure 1-58-21)

The diameter of the valve tappet is 30.966-30.976 mm.

Figure 1-59-21
Check the oil clearance of the valve tappet

Use an inner diameter dialgauge to measure the diameter of the valve tappet hole on the

cylinder head. (See Figure 1-59-22)
Diameter of the valve tappet hole: 31.000-31.025mm

The diameter of the valve tappet hole deducts the diameter of the valve tappet to get the

oil clearance.
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Standard oil clearance: 0.024-0.059mm
Maximum oil clearance: 0.059mm

If the oil clearance exceeds the maximum, replace the valve tappet.

Figure 1-59-22

Check the valve spring

Use a dial caliper to measure the length of the valve spring in the free state. (See Figure

1-59-23)

Free length: 43.40mm

Figure 1-59-23

Use a spring dynamometer to measure the elastic force of the spring in the standard

compressed length. (See Figure 1-59-24)

Elastic force of the installation: 153-169N (33.88mm)
Maximum working elastic force: 335.3-370.7N (24.1mm)

If the elastic force of the installation is beyond the specified range, the spring must be
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replaced.

Figure 1-59-24

Valve spring verticality

Use a straight edge and a flat to check the verticality of each spring as per the gap between
the end of the valve spring and the straight edge.

(See Figure 1-59-25).
If the gap is beyond the maximum below, the valve spring must be replaced.
Maximum deviation value: 1.6mm

Maximum deviation angle: 2°

-, o wir# .

Deviation

Figure 1-59-25
Check the valve:

Clean all the carbon deposit on the valve. And check each working surface of the valve
and the valve stem for abrasion, burning loss or deformation; if necessary, replace the

valve. Measure the thickness of the valve edge. (See Figure 1-59-26)
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Standard thickness: 1.0mm
Minimum thickness: 0.7mm

If the measured value is lower than the minimum thickness, replace the valve.

=

Edge thickness J K\

/
¥

Figure 1-59-26

Use a height gauge to measure the total length of the valve. (See Figure 1-59-27)
Standard total length:

Intake valve: 88.65 mm  Exhaust valve: 88.69 mm

Minimum total length:

Intake valve: 88.35 mm  Exhaust valve: 88.39 mm

If the total length of the valve is lower than the minimum, replace the valve.

Total
length

N

Figure 1-59-27
Measure the diameter of the valve stem with a micrometer. (See Figure 1-59-28)
Diameter of the stem:

Intake valve: 5.470-5.485 mm
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Exhaust valve: 5.465-5.480 mm

:

Figure 1-59-28
Check the oil clearance of the valve guide:

a) Use an inner diameter dial indicator to check the inner diameter of the valve guide. (See

Figure 1-59-29)

Inner diameter of the valve guide: 5.510-5.530mm

\ ¥
A ¢
3 N - >
; v . ~
= | » -7 r
, -
-
— \
: (9 Yy \
\ 7

Figure 1-59-29

b) The inner diameter of the valve guide deducts the diameter of the valve stem to get the

oil clearance of the valve guide.
Standard oil clearance:

Intake valve: 0.025-0.060mm
Exhaust valve: 0.030-0.065mm
Maximum oil clearance:

Intake valve: 0.08 mm

Exhaust valve: 0.10mm
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If the oil clearance exceeds the maximum, replace the valve and the valve guide.
Valve guide:

Heat the cylinder head to 80-100°C. (See Fig. 1-59-30)

Figure 1-59-30
Place the cylinder head on the wood board.

3) Use a special tool to remove the valve guide from the cylinder head. (See Fig. 1-59-31)

-Special tool

—=y

\¢
11
- -~
\ \ N -4
\ *®. - =)
. 4 Y

> A

Figure 1-59-31

Note:

The valve guide can not be used again once it’s dismantled.
Install a new valve guide (a larger one).

Use a special tool to measure the inner diameter of the valve guide hole. (See Figure

1-59-32)

Inner diameter: 10.285-10.306mm
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Figure 1-59-32

If the inner diameter of the guide hole exceeds the maximum, process the guide hole of

the cylinder head to 10.335-10.350mm for installing a larger valve guide.
Hint: (See Figure 1-59-33)

Figure 1-59-33

Diameter of the valve guide Inner diameter of the valve guide (mm)
STD 10.285-10.306

0/50.05 10.335-10.356

Assembly

Heat the cylinder head to 80-100°C.
Place the cylinder head on the wood board.

Ream a guide hole with a special tool (11mm reamer) to remove the burr before installing

the valve guide on the cylinder head.

Press the new valve guide into the valve guide hole to the specified pressing depth with a

special tool till the special tool contacts the cylinder head.
Specified pressing depth: 8.7-9.1mm

Use a special tool (5.5mm reamer) to ream the inner hole of the valve guide to the
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standard oil clearance. (See Figure 1-59-34)
Standard oil clearance:
Intake valve: 0.025-0.060mm

Exhaust valve: 0.030-0.065mm

Figure 1-59-34

Fill the oil into the oil seal and the main shaft of the special tool, install the oil seal on the

main shaft, and use a special tool to install the oil seal on the valve guide. (See Figure

1-59-35)

Spécial tool
Gre}} surface Black surface
Ty - C
Intake Exhaust

Figure 1-59-35

Note:
O The oil seal of the intake valve is grey and that of the exhaust valve is black.

O The oil seal can not be used again once it is removed. A new oil seal must be used for

installation.
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O In the installation, never lightly knock or beat the special tool with a hammer or other

things. Only push and press the special seal to install the oil seal on the guide. To lightly

knock or beat the special tool may cause oil seal damage.

Install the valve spring on the cylinder head. (See Figure 1-59-36)

Figure 1-59-36

Install the valve

Place the cylinder head on the wood board.

Install the valve, the valve spring and the valve spring retainer.

Use a special tool to press the valve spring and press the two valve keepers into the valve

lock clip groove.

Use 5# sharp puncher to slightly knock the end surface of the valve stem to reliably install
the valve keeper. (See Fig. 1-59-37)

Figure 1-59-37
Note:

O Never damage the end surface of the valve stem.
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Install the valve tappet
Apply a little engine lubricant to the surface of the valve tappet.
Install the valve tappet on the cylinder head.

Install the waterway blockage of the cylinder head.

Use 10# internal hexagonal sleeve to install the waterway blockage of the cylinder head.

Torque: 44N.m

Place the new gasket on the cylinder block. (See Fig. 1-59-38)
Note:

© The surface with marker (letter) should be up in the installation.
Install the cylinder head assembly. (See Fig. 1-59-39)

Place the cylinder head on the cylinder head washer.

Apply a thin layer of oil to the mounting bolt thread of the cylinder head.

Figure 1-59-39

Screw down 10 cylinder head bolts evenly as per the order shown in the figure. (See Fig.

1-59-40)
Torque:
The first time 60 Nem

The second time 90 Nem
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Figure 1-59-40

Install the intake camshaft timing sprocket

Install the camshaft positioning pin to the intake timing sprocket groove.
Install the intake camshaft timing sprocket bolt.

Torque: 60N*m

Note: Apply a thin layer of oil to the thread while installing the intake timing sprocket
assembly. (See Fig.1-59-41)

Figure 1-59-41

Use a stock vice to clip the intake camshaft and install the bolt and exhaust timing

sprocket (See Fig 1-59-42).
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Figure 1-59-42
Install the camshaft

Place the intake camshaft and exhaust camshaft respectively on the cylinder head and then

apply a thin layer of oil to the shaft neck of the camshaft.

See fig. 1-59-43 for the direction of the intake camshaft and the exhaust camshaft angle of
the 1st cylinder.

Figure 1-59-43

Check the forward mark and the order of the camshaft bearing cover for correctness.

Screw down the bearing cover bolt in the order shown in fig. 1-59-44.

Torque: 13N-m

Figure 1-59-44
Install the 3 bolts of #1 camshaft bearing cover.
Torque: 23N-m

Adjust the clearance between the intake valve and the exhaust valve as above mentioned.

Install the timing part as above mentioned.
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Install the cylinder head cover assembly as above mentioned.

Install the intake manifold and the exhaust manifold as above mentioned.

Adjust the water pump alternator belt tension.

Check and confirm if the removed parts have been moved back. Reinstall all the

components failing to be installed.

Fill up the coolant again to exhaust in the system.

Install the battery and connect the lead of the battery.

Piston, Piston ring, Connecting Rod and Crankshaft

1. Piston ring I

2. Pistonring I

3. Combined oil ring

4. Piston

5. Piston pin snap ring

6. Piston pin

7. Connecting rod small end bushing
8. Connecting rod body

9. Connecting rod bearing bushing

10 .Crankshaft upper bearing bushing
11. Crankshaft thrust washer

12 .Half-round key

13. Crankshaft

14. Crankshaft lower bearing bushing
15. Connecting rod cap positioning pin
16. Connecting rod cap

17. Connecting rod bolt

18. Crankshaft rear oil seal

Fig. 160-1 Piston, piston ring, connecting rod and crankshaft assembly

Removal and check

Remove the cylinder head from the crankcase body as the above mentioned.

Discharge the engine oil.

Dismantle the oil pan and the oil strainer as the above mentioned.

Mark the cylinder number on all pistons with quick-drying paint.

Dismantle the drain bolt and lean the cylinder block to empty it. (See Fig. 1-60-2)
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Figure 1-60-2

Move the connecting rod back and forth and measure its axial clearance with a micrometer.

(See Figure 1-60-3)
Standard axial clearance: 0.16mm—~0.34mm

Maximum axial clearance: 0.34mm

If the axial clearance exceeds the maximum, replace the connecting rod component.

Figure 1-60-3

Check the match mark of the connecting rod and the cover to ensure the correct

re-assembly. (See Figure 1-60-4)

Figure 1-60-4
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Remove the connecting rod cover bolt. (See Figure 1-60-5).

Figure 1-60-5
Clean the connecting rod cap and the connecting rod bearing bushing.

Check the connecting rod cap and the connecting rod bushing for pockmark and scratch.
If the connecting rod cap and the connecting rod bushing are damaged, replace the

connecting rod bearing bushing. If necessary, polish or replace the crankshaft.
Check the oil film clearance
Insert a plastic oil clearance gauge into a crankshaft connecting rod neck.

Install the connecting rod cap and screw down the connecting rod bolt with a torque

wrench. (See Figure 1-60-6)

Torque: 50N-m

See Fig. 1-60-6

Check the match mark of the connecting rod and the connecting rod cap. (See Figure

1-60-7)
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Figure 1-60-7

Dismantle the connecting rod cap.

Measure the oil clearance of the plastic at the widest point.

Standard oil film clearance: 0.030mm~0.054mm

Maximum oil film clearance: 0.054mm

If the oil film clearance exceeds the maximum, replace the bearing bushing.

If necessary, polish or replace the crankshaft. (See Fig. 1-60-8)

Figure 1-60-8

Tip: If the bushing number is not clear or re-matching the bushing is required after
replacing a new crankshaft and a connecting rod, the numbers on the connecting rod and
the crankshaft together add and deduct one to match the bushing. This will guarantee to
choose the correct bearing bushing. (See Fig. 1-60-9a/Fig. 1-60-9b)
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Matching No. of the
connecting rod

Crankshaft =3 = ]”: “ ]E
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bearing “‘\\\h‘ i —"Mark of the connecting
rod bushing
Figure 1-60-9a
Figure 1-60-9b
Mark No.

Connecting rod body 1 2° 3
Crankshaft 1 2° 1 2° 1 2°
Matched bearing bushing 1 2° 2° 3 3 4

Central wall thickness of the standard size bearing bushing (See Fig. 1-60-10):

Mark No. “1”:
1.48Imm~1.485mm
Mark No. “2”:
1.485mm~1.489mm
Mark No. “3”:
1.489mm~1.493mm

Mark No. “4”:
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1.493mm~1.497mm

Figure 1-60-10
Take out all the plastic oil clearance gauges.
Remove the piston and the connecting rod assembly. .

Clean all the carbon deposits on the top of the cylinder with a cylinder port reamer. (See

Figure 1-60-11)

Figure 1-60-11

Push the piston, the connecting rod assembly and the upper bearing bushing through the
top of the cylinder block. (See Figu