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Item Specification
Vertical, in-line 4-cylinder, 16 valves, water-cooled, 4-stroke, DOHC,
Engine Type electronic controlled sequential multiport fuel injection, Variable Valve
Timing (VVT), Variable Intake System (VIS)
Engine Model SQRE4G15B
Valve Number Per Cylinder 4
Cylinder Center Distance 83
Cylinder Diameter (mm) 77
Piston Stroke (mm) 80.5
Displacement (L) 1.499
Compression Ratio 11:1

Combustion Chamber Type

Hemispherical

Fuel Supply Type

Electronic controlled sequential multiport fuel injection

Ignition Type Ignite
Ignition Sequence 1-3-4-2
Rated Power (kW) 85
Rated Power Speed (r/min) 6150
Max. Torque (N-m) 141
Max. Torque Speed (r/min) 3800
Min. Fuel Consumption Rate 250
(g/kW-h)
Fuel Octane Number (Not Less Unleaded gasoline, octane number 93
Than)
In summer SAE 10W- 40
(SM grade or higher)
Oil Octane Number
In winter SAE SW - 40
(SM grade or higher)
New engine 53120.2
Qil Capacity (L)
After oil filter is replaced 47+0.2

Crankshaft Rotation Direction

Counterclockwise (viewed from end surface of engine flywheel)

Starting Type

Electrical starting

Cooling Type Forced circulation type antifreeze cooling
Lubrication Type Compound type (pressure, splash lubrication)
Fuel Pressure (bar) 4
Cylinder Compression 9-115

Pressure (bar) (180 - 250) r/min
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Item Specification

Low idling speed
(700 £ 50 r/min)

Speed (2000 r/min when oil
temperature is 90°)

Not less than 70

Qil Pressure (kPa)
Not less than 250

822

Full open temperature 95

Thermostat Operation Open temperature

Temperature (°C)

With coolant temperature at -30°C, engine can start smoothly within 8
seconds without taking special measures. Starting test shows that starting
can be performed 3 times consecutively. If it fails to start once, perform
starting again after 3 minutes.

Starting Performance

Item Specification
Intake Cam 37.07 - 37.31
Cam Height (mm)
Exhaust Cam 36.94 - 37.18
Camshaft Journal Intake Cam 0245053
Camshaft Di o010
iameter (mm) Exhaust Cam 924 9053
Camshaft Axial Intake Cam 0.15-0.20
Clearance (mm) Exhaust Cam 0.15-0.20
Lower Surface Flatness (mm) 0.04
Cylinder Head Overall Height (mm) 139.4 £0.335
Total Grinding Amount of Cylinder Block and 020
Cylinder Head (mm) )
Valve Head Margin Intake Valve 0.75-1.05
Thickness (mm) Exhaust Valve 0.55-0.85
Valve Stem Diameter Intake Valve $5.98 £ 0.008
(mm) Exhaust Valve $5.96 + 0.008
Intake Valve 1.154
Grommet Width (mm)
Exhaust Valve 1.307
Valve
Clearance Between Intake Valve 0.012-0.043
Valve Stem and Guide
(mm) Exhaust Valve 0.032 - 0.063
Intake Valve 45 -4525
Inclination Angle (°)
Exhaust Valve 45 -4525
Intake Valve 107.75-108.25
Height (mm)
Exhaust Valve 106.07 - 106.57
Free Height (mm) 47.8
Valve Spring
Operating Preload/Operating Height (mm) 229 - 251 N/41
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Item Specification
Valve Guide Length (mm) 42 +£0.25
Inner Diameter (mm) 6.0 £ 0.015
Outer Diameter (mm) 01112080
Valve Guide
Depression Depth (mm) 18.5+£0.3
Valve Stem Protrusion Intake Valve 28.997
Amount (mm) Exhaust Valve 29.015
Piston Piston Skirt Diameter (mm) ®76.950 + 0.009
) First Ring 0.040-0.085
Side Clearance (mm)
Second Ring 0.040- 0.075
First Ring 0.2-04
End Gap (mm)
Piston Ring Second Ring 04-06
First Ring 100
Height (mm) Second Ring 1.228%3
Oil Ring 1.50%
First Ring 12350
Piston Ring Groove Height (mm) Second Ring 1.210.0¢
Oil Ring 1.5200;
Diameter (mm) 17.992 - 17.997
Piston Pin Length (mm) 450,
Piston Pin Hole Diameter (mm) ¢1813;882
Axial Clearance (mm) 0.070-0.265
Radial Clearance (mm) 0.023-0.075
Diameter (mm) 49.979 - 50.000
Coaxially (mm) 0.05
Crankshaft Main Journal
Crankshaft Cylindricity (mm) 0.007
Roundness (mm) 0-0.008
Diameter (mm) 046 403_016
Connecting Rod Journal Parallelism to Main
0.008
Journal (mm)
Overall Height (mm) 27497
Bore Roundness (mm) 0.008
Cylinder Block
Cylindricity (mm) 0.01
Upper Surface Flatness (mm) 0.04
Big End Hole Radial Clearance (mm) 0.026 - 0.075
Connecting Rod
Big End Axial Clearance (mm) 0.15-040
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SQR371F Pressure (kPa)

Fuel Pressure on Fuel Rail - Key Il (ON) 350

Fuel Pressure on Fuel Rail - Engine Idling 400

Fuel Pressure on Fuel Rail - Key B (LOCK) 350
° ..s s.‘ &.LO . “9’)5

Item Capacity (L)
Cooling System 7.4

Cooling System Test Pressure

Item

Test Pressure (bar)

Cooling System (Test Pressure)

13202

Condition Pressure (bar)
Low Idling (700 + 50 r/min) 0.7
High Idling (2000 r/min) 1.8
High Speed (4000 r/min) 3.0
Engine Type SQRE4G15B
Qil Capacity (L) 405

Qil Specifications

Summer: SAE 10W - 40 (SM grade or higher)
Winter: SAE 5W - 40 (SM grade or higher)

Spark Plug Specifications

Engine Type SQRE4G15B
Spark Plug Type 3707AAG
Spark Plug Gap (mm) 0.8-0.9

AutoLibrary



AutoLibrary

e s,y

Crankshaft Front Qil Seal Guide Tool O

RCH0000049

Crankshaft Front Oil Seal Installer \ |

RCH0000067

Valve Spring Compression Adapter . \@

RCH0000050

Valve Spring Compressor

RCH0000028

Crankshaft Rear Qil Seal Guide Tool

RCH0000031

i
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Crankshaft Rear Oil Seal Installer

RCH0000070

Valve Qil Seal Installer

RCH0000034
Valve Qil Seal Guide Sleeve %
RCH0000035
Clutch Pressure Plate Installer K
RCHO000018

Valve Qil Seal Remover

RCH0000037

Y
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Valve Cotter Installer

RCHO0000029

Flywheel Holding Tool

RCHO000040
Camshaft Timing Tool

RCHO000033
Crankshaft Timing Tool

RCHO0000027

AS dx| 0 SPECIAL TOOLS o 3 s o guadnn Sl 5l ow)y o S

A

AutoLibrary



AutoLibrary

ACCEsSOry dowwd ylodus

- Power Steering Pump Pulley

- Upper Idler Pulley

- Alternator

- Accessory Drive Belt

- A/C Compressor Pulley

- Belt Tensioner Assembly

- Water Pump Pulley

[==TN =T IR N

- Lower Idler Pulley

O~ w | =

- Crankshaft Pulley

q
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RM1A070180

(Tightening torque: 1st étep:'tighte'n to 100 + 10 N-m;
2nd step: retighten by 120° £ 10°)

S oo (slocl vwod s 405l ogx

RM1A070200

)

AutoLibrary



AutoLibrary

M8 (S Ja8 pgaze ylpl oyl

RM1A070220

SO oo (slocl vwd awls 405l ogxs

RM1A070250
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1 - Intake Camshaft Phaser Assembly

2 - Exhaust Camshaft Phaser Assembly

3 - Upper Guide Rail Assembly

4 - Engine Timing Chain

5 - Fixing Guide Rail Assembly

6 - Crankshaft Assembly

7 - Oil Pump Chain

8 - Movable Guide Rail Assembly

9 - Tensioner Assembly

10 - Timing Chain Cover

\Y
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RM1AQ70320
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Measurement ltem Specification
(mm)
Intake Camshaft Axial Clearance 0.15-020
Exhaust Camshaft Axial Clearance 0.15-020

(10 N.m Hlels) Sligw Juo a5 6o gy imns @
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Exhaust camshaft

Intake camshaft
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RM1AOT1170

Specification

Measurement ltem
(mm)

Crankshaft Main Journal Diameter 49 979 - 50.000

Y.
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RM1A071220

Specification

Measurement ltem
(mm)

Crankshaft Connecting Rod Journal

0
Diameter $47.9.0.016

Y
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Measurement ltem

Specification
(mm)

Connecting Rod Bearing Shell Radial
Clearance

0.026 - 0.075

Yy
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RM1AD71240

Specification

Measurement ltem (mm)

Connecting Rod Big End Axial

Clearance 0.15-0.40

Yy
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RM1AOT1200

Specification
(mm)

Crankshaft Axial Clearance 0.070 - 0265

Measurement Item

Y¥
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RM1AO71210

Specification

Measurement ltem
(mm)

Coaxiality of Crankshaft 0.04

YO
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RM1AD71190

Specification

Measurement ltem
(mm)

Crankshaft Radial Clearance 0.023-0.075

)y Ky (pgaso !

RM1AO070980
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Top compression
ring opening

Upper scraper
opening

Oy o ooy aildd Cozdgo

¥ Piston pin axis

Lower scraper
opening

Second compression
ring opening
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RM1AO071130
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Measurement ltem SPEE::';?“O"
Piston Ring Side First ring 0.040 - 0.085
Clearance Second ring 0.040 - 0.075

)..\.J.M» ug)é &U} X ‘5)»5 O}‘uﬁ‘

RM1AOT 1140
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Measurement ltem Spe‘(:l']f]';*;tmﬂ
Piston Ring End First ring 02-04
Gap Second Ring 04-06

o] ploxil 0920 5 (5 55 031l Lag 5

yaidew OU (5 55 ojlail i3l

A %

[sMA130203008] [sMA130203007]

Clearance gauge Precision ruler
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RM1AO71070
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— _~Thrust Direction

Front 4
Axial Direction
—_.L_:— 12 mm
. B Center
C |

_~—-—*_ 12 mm

RM1AO71080

AR}

AutoLibrary



AutoLibrary

Flgw Glw 53 (6 1S ojlul

J )
> ' RM1ADTO506

RENRPNCIRRY

o\

RM1ACD70592

Measurement l[tem Specification
(mm)
Valve Spring Free Length 47 .80
Valve Spring Length Under Operation 41
Pre-pressure

AR}
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RM1AO070590
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1st step: Tighten bolts to 40 £ 5 N-m in sequence

from (1) to

(10) shown in illustration.

2nd step: Rotate bolts clockwise by 90° = 5% in
tightening sequence.

3rd step: Rotate bolts clockwise by 90° £ 5° in
tightening sequence.

oBLL, o S,
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Cylinder Block
Name Color Mark
Main Bearing Red A
Upper Shell Blue B
A
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Cylinder Block

Name Color Mark
Main Bearing Red A
Lower Shell Blue 5

AutoLibrary

RM1AQ071270
Name Color Connecting Rod
Mark
Connecting Rod Red A
Bearing Upper
Shell Blue B
Yy
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Name Color Connecting Rod
Mark
Connecting Rod Red 1
Bearing Lower
Shell Blue 2
S Joo <ol a5 s gy (o
. : . Iststep: 4515
Crankshaft Main Bearing Cap Fixing Bolt
2nd step: 180° £ 10°
1L Gle g e HellS
, ) o 1st step: 15+ 3
Connecting Rod Bearing Cap Fixing Bolt
2nd step: 60° £ 2°
AR
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1 - Expansion Tank

2 - Expansion Tank Qutlet Pipe

3 - Small Circulation Water Pipe

4 - Heater Inlet Pipe

5 - Heater Core

6 - Heater Outlet Pipe

7 - Thermostat Assembly

8 - Cylinder Block

9 - Water Pump

10 - Engine Discharge Pipe

11 - Engine Outlet Pipe

12 - Engine Inlet Pipe

13 - Black Solid Arrow (Indicates High Temperature | 14 - Radiator

Coolant)

15 - Hollow Arrow (Indicates Low Temperature 16 - Radiator Discharge Hose

Coolant)

When coolant temperature is higher than 96°C, cooling fan starts to operate at low speed.
When coolant temperature is higher than 102°C, cooling fan starts to operate at high speed.
When coolant temperature is below 99°C, cooling fan stops operating at high speed.

When coolant temperature is below 93°C, cooling fan stops operating at low speed.
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1 - Qil Filler Cap 2 - Cylinder Head
3 - Oil Pressure Switch 4 - Qil Filter
5 - Cylinder Block 6 - Oil Pump
7 - Engine Qil 8 - Drain Plug
9 - Qil Strainer 10 - Qil Pan
11 - Crankshaft
A
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»  Bypass Valve of Oil Filter

Question: What is the function of the bypass valve in the figure?

When the oil filter is blocked, this valve will open so that unfiltered oil can continue to be
supplied to the engine for lubrication to prevent wear due to lack of oil.

A
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» QOil Cooler
Coolant outlet Oil pump outlet

Qil filter outlet

) 3 o
) =
o .
| : oy
Qil cooler outlet Qil cooler inlet  Water pump outlet

and oil filter inlet

—

ANV

 Oil Cooler

. ok

Question: What is the function of the valve in the figure?

It is called check valve and used to prevent oil in the main oil passage from
returning to the oil pan rapidly after engine flameout.

Y
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DVVT Control Strategy
Traveling State Intake Valve Exhaust Target Result
Valve

Idle Unchanged Unchanged s LU LU Stabilizing the idling speed
overlap angle

Low engine load Advanced Retarded gr?;?él valve overlap Stabilizing the engine output
L’Ltsrrlrge(g?t?evg\r’e Achieving more optimum fuel

Intermediate engine load Advanced Retarded pumplﬂg | 0%5 economy in case of low
elimination emission

High load and low RPM Advanced Retarded ol Sl s R ML LU GEI G T 2
angle low-intermediate load

High load and high RPM Advanced Retarded Maximum valve Improving the engine output
overlap angle

Intake phaser

Y

Exhaust phaser
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Retard chamber

Sprocket Rear baffle
Advance chamber
-- — —
DN
Locking pin Retard chamber Locking hole

Sprocket Advance chamber Rear baffle
o e — —
AN
i
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Exhaust Phaser

Return spring

Rd .

Question: Why is only the exhaust phaser set with a return spring?

a. A spring is required for smooth phaser return;

b. The advance and retard properties of the phaser can be adjusted through the
change of the return spring.

—

Initial Position of
Intake/Exhaust Phaser

— The initial position of the
intake phaser is the
maximum retard
position;

— The initial position of the
exhaust phaser is the
maximum advance
position.

Exhaust phaser Intake phaser
—_— e
fo
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Solenoid Valve
— The ECM is controlled by the PWM technique;

Intake advance oil passage (exhaust retard oil passage)

Main oil
passage

Intake retard oil
Relief oil passage passage (exhaust
advance oil passage)

\ B e i s

Internal Structure of Solenoid Valve

Secondary filter screen Primary filter screen

: Valve plug Return spring
S — NS

s
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Internal Structure

Turnover valve

VIS actuator

» Vacuum Pipe

Vacuum reservoir

Check valve
Question: What is the

function of the check
valve?
Intake manifold

Attention: Never install the check

valve in the figure reversely during
maintenance!

AN

A
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VIS Control Principle - at Low Speed

VIS solenoid valve

1

" . Intake manifold

Speed se#lsor signal

Control valve

VIS Control Principle - at High Speed

VIS solenoid valve

VIS actuator -
Intake manifold

4
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