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1. R.C.D Drilling Method.

The Reverse Circulation Drilling (RCD)
method is the largest diameter among the
drilling methods.

L The air lifting is the basic of the reverse

_ ) circulation.
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L ] the drilling hole and inflow of mud.
— T . o The drilling machine is installed on the
£ 7 casing pipe.
The cluster hammer & RCD Cutter is used
P for drilling as drilling tool.
l=— Caslng Plpe
4 L . During drilling, air is supplied and blows
R o3 w10 into the drill rod.
R lie e, By this air, the water in the rod is lifted
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DA = ,q And at the bottom of the drilling tool,
{}u .__:': cuttings are swept into the rod by water
9-0-0-0 * *rﬁgf_{ = For this continues circulation, water
0-0-0-¢ By By £ Y &7 & Should be poured into the casing.
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2. Machine Specification.

2.1 Model : CPD-2000 Drilling Machine
2.2 Dimension : 4,200 X 5,350 X 8,700
2.3 Weight : 28,000kg
2.4 Rotation
Speed : 0 ~ 10rpm (Max.22rpm)
Torque : 149.4kN*m (250bar)
2.5.Thrust Force
Pull Down : 61.2Ton
Pull Up : 100.5Ton
2.6 Feed Stroke : 3.65m
2.7 Power pack
Power : 230kW/1400rpm
Engine : Doosan PU126Ti
Hyd Pump : 140 X 2 [ 63 X 1
Max.Pressure : 350bar(Operating 250bar)

2.8 System
- Hold Back System
- Drilling Speed Control System

2.9 Lay Out Drawing
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3. Operating Manual.

3-1. Pre-checking
Before engine start, system checking is needed.

1) Checking the circuit
Check that the current pipeline meets the hydraulic circuit.
Note : Hydraulic hose coupling should be very cleaned when connecting.

2) Checking the oil(fuel & hydraulic oil) level
@ Check the leakage of oil in the power pack and hose connections and in the
machine.

@ Check the oil level and If not enough, fill the oil.

3) Oil-feeding
@D Fuel Oil
Fuel oil tank is located in center bottom of the power pack.

@ Hydraulic Oil
Hydraulic oil tank is located in the power pack.
The tank cap is reached on the roof of the power pack.




3-2. Preliminary operation
Note : Before engine start, check the control valve in neutral position.

(D Start the engine and check it for abnormal sound and vibration.

2 In general, if the oil temperature of the oil tank is 20°C or lower, any non-load
or shot-term operation should be prohibited.

(@ After a non-load operation, the set pressure of the relief valves of the
hydraulic pump and other pressure control valves should be gradually elevated
to the designated pressure.

@ Repeat the aeration of the hydraulic circuit with a repeated operation of the
actuators.

3-3.Test-operation
(D Confirm the designated output during operation of the machine with caution in
terms of operation pressure, actuator speed, oil tank level change, operation
sound, and oil leakage. If the situation of operation is recorded during test
operation, such record may be used as the standard in relation to the changes
in the performances of hydraulic devices; therefore, it is recommended to
record the situation of operation in the operation diary.

@ Although disassembling and checking is smoothly performed during piping work,
oil-feeding, and adjustment operation, foreign substances may be frequently
circulated and flow in resulting in troubles. Therefore, if any trouble is
generated during test operation due to foreign substances, it is recommended
to replace the oil or clean the oil tank again.

3-4. Guide for normal operation

(D Checking the oil level of the fuel and hydraulic oil tanks.
Check that the oil level of the oil tank is adequate. During stoppage of an
operation, the oil may leak out of pipe joints lowing the oil level of the oil tank.
If the oil level falls below normal oil levels during the stoppage of an operation,
it may result in an oil leak, in which case a prompt check and repair is
required.

@ Checking the changeover positions and the opening/closing of hydraulic devices
Check or perform the below-stated matters before starting the motor.
- Check that the switch valves are at the designated switchover positions.

@ Oil tank temperature
Check that the temperature of the oil tank is in an adequate range. In general,



if the temperature of the oil tank is 20°C or lower, a gentle operation is
recommended with no load or light load.

@ Operate the machine with caution in terms of operation pressure, actuator
speed, change in oil temperature, change in oil level, operation sound, and oil
leak, etc.

If any abnormal sound is heard during the operation, stop the operating &
actuator.

3-5. Stoppage
(D Check the control valves position in neutral position before stop the engine.

2 Turn off the main power switch.



3-6. Check Point
(D Daily checking

Order

Items for Daily Checking

Standard

1

- Is the oil level of the oil tank adequate?

Check the indicator of the oil
level meter.

- Are the temperature and viscosity of the
operation oil adequate?

Check the temperature and
viscosity of the operation oil.

- Contamination and turbidity state of operation oil.

- Does the pressure gauge indicate an adequate
level during stoppage of the hydraulic pump?

0 Kglem®

- Discharge pressure of the hydraulic pump

. Is the operation pressure adequate?

. The indicator of the pressure gauge should not be
shaken due to an abnormality.

- Does the hydraulic systems have any abnormal
sound inside?

- The casings of the hydraulic pump and motor
should not have an abnormally high temperature.

- If the oil temperature of the oil tank is in an
adequate range and the indicated pressures of the
gauges are not higher than the adequate levels,
there may be blockage in the suction filter; take
the suction filter out of the unit and wash it with
clean oil or remove contaminants using a soft
brush, etc.

- If the blocking of a filter element is identified
using an indicator, remove the element and wash it.
If sintered metal is attached to the element, wash
the element.

Check the indicator.

10

- The pipeline joints of the devices should not show
an oil leakage.

Visual observation

11

- Operation of actuator
- Is the designated speed achieved?
- Is the actuator smoothly operated?

Operation record during test
operation




@ Repair and Checking Standard

Maintenance

Material Item Method Frequenc Standard
quency Standard
Check the level Within the
. Flow volume Occasionally . Refill
Hydraulic gauge designated level
oil Request to the
Cleanness q. 6 months
oil maker
Listen with ears
Abnormal . . <80 dB, in
(measuring with 4 months
sound general
a phone meter)
Install a
Temperature thermometer in 1 year < 80C
P the main body Y B
Hydraulic of the pump
pump Maintenance of
Measure with a designated
Pressure 2 months .
pressure gauge pressure without
change
Visual check Replace
Oil leakage and touching 2 months P .
. packing
with hands
No foreign
Attachment )
. ) Check with an ) substance or
Filter of foreign L Occasionally
indicator damage on the
substances
surface
Error should be
Measure
Pressure Measure . not larger than | Large error
pressure with a 1 month
gauge pressure 1/2 of the or damage
gauge .
minimum scale
Control in the
range from
Pressure .. .
Pressure minimum Possible pressure
control 2 months
control pressure to control
valve .
maximum
pressure
If the
operation
is wrong,
check the
Flow . . . N
Adjust cylinder Possible flow inside. If
control Flow control 1 year
speed control any
valve .
abnormalit
y is found,
replace the

component.




If the operation

Operation Smooth L is wrong,
. 1 month Specification
) state operation replace the
Hydraulic
. component
cylinder -
Visual check Occasion No external Replace the
Oil leakage and touching packing for the
. ally leakage
with hands leakage part
Oil leakage Visual check .
. Occasion .
(Welded and touching all No oil leakage
. part) with hands 4
Oil tank - -
Oil leakage Visual check . Replace the
. . Occasion . .
(packing and touching all No oil leakage packing for the
part) with hands Y leakage part
Visual check ) No shaking of
. . . Occasion .
Vibration and touching all pipes due to
L with hands 4 vibration
Pipeline Visual check
Pipe and . Occasion | No loosening or Fasten the
and touching . .
clamp ally separation connection

with hands




@ Pressure Control Valve

Cause Daily Check Items Standard
The needle valve spring may be problematic;
if it is weak, the designated pressure cannot
be achieved.
Weak spring
If the balance piston spring is weak, it may
result in an incorrect operation; in this case,
the spring should be replaced.
- The pressure is not . .
] ) - The pressure should be adjusted with the
adequately adjusted with ]
] handle looking at the pressure gauge.
the adjustment handle
Excessively Take out the needle valve and reassemble
high/low the unit. (If foreign substances are found,
Needle valve does not
pressure wash the component and reassemble the
accurately match .
unit.)
Replace the needle valve.
Check the balance piston valve for the
existence of foreign substances.
Wrong operation of balance | Check that the main body and balance piston
piston valve are adequately assembled and are operating
smoothly.
Pressure gauge is wrong Check the pressure gauge.
Wrong operation of balance Check the operation oil for cleanness.
piston valve Replace it if required.
Remove the air from the operation oil
Vent port has air completely.
Vibration - -

- Operation oil that has been used for a long
time may contain air, moisture, and dust in
large quantities; check it and replace it if

required.




@ Flow Control Valve

Cause Daily Check Items Standard
- Dust is attached on the Disassemble and wash it
outside of the control shaft )
valve.
- Adjust the relief valve in order to reduce
The control . . the circuit pressure and adjust the shaft
] - High primary pressure
shaft valve is valve control handle.
heavily
rotated. - Check that the machine is used in the
- Large change in adjusted maximum flow range of the valve, and if
flow needed, replace the valve with an adequate
one.
- Operation failure due to ) . o
Pressure - Disassemble the unit, wash the unit in
. dust attached on the
compensation . . order to remove dust completely, and
] compensation piston. .
piston does not reassemble the unit.
work. : : - - -
- Dust is attached in the - Take out the drainpipe, check it, wash it,
small hole of the sleeve. and reassemble it.
- Drainpipe has dust. - Take out the drainpipe, check it, wash it,
The splitting and reassemble it.
device goes - The drain port of the .
- Separate the drain port and reduce the
upward. valve has backpressure.

backpressure to the possible lowest level.




3-7 Cautions in disassembling
When changing, adding, repairing, or checking the circuit or assembling it due to efficiency,
the below-stated items are important.

(D Understand the circuit diagrams, cross-section diagrams of components, operation of
the circuits, and the operation and structure of elements in full.

@ Before loosening bolts or pipe fittings, check them for a possible ejection of oil due to
residual pressure or differential pressure.

@ If the components are kept after disassembling, they may get rusty. Keep them coated
with anticorrosive oil using soft cloths.

@ Wash the disassembled element components with petroleum, and after drying them,
apply operation oil and reassemble them.

B When reassembling the defective or repaired parts, replace O-rings and packing with
new ones.

® When re-operating the machine, check that the bolts, plugs, and pipe fittings are
fastened well.



4. Drilling operating.
4-1 Engine Panel
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Note : After engine warming up, set the rpm at 1,200 ~ 1,400rpm for general
operation.

4-2 Control Panel

Pump2
Flow Control




: Drilling Speed Control

: Pull Down & Hold Back Pressure Gauge
: Pump 1 Pressure Gauge

: Pump 2 Pressure Gauge

: Pump 3 Pressure Gauge

SNCRTNCNC]

Feed : Fast up / down of the rotary head for rod changing.
Rotation + : Rotary head rotation speed up.

Rotation

Rotation : Rotary head rotation.
Spare : Spare port.



Bast | B22k [ pue
I ase le | =
Tilting | Tilting (e

Deck Base Tilting : Right and left deck is opened and closed for drilling tool
installation.

Pile clamp : Clamping / Unclamping of the pile clamp for the machine installation.
Spare : Spare port.

?. |
Rotary Rod
Tﬂﬁ:; Head Cartridge | Rod Push m
Tilting Tilting

Mast tilting : Mast tilting for the drilling tool installation.

Rotary head tilting : rotary head tilting for the drill rod changing.

Rod cartridge tilting : The rod cartridge should be adjusted for the rod changing.
Rod push : For the rod connection, Rod can be push up a little.

Spare : Spare port.



 Pressue
Control

€)) Drilling sped control
During drilling these three(3) controller should be controlled for drilling effiency

Pull Down / Hold Back :
The operator should consider the drilling condition (drilling depth, drilling speed,
drilling tool and etc.) and decide “pull down” or “Hold back”.

Pull down / Hold back pressure control.

During drilling pull down or Hold back force should be controlled for efficiency
drilling.

The drilling feed is carried by two(2) hydraulic cylinder, the diameter Inner diameter
is 160mm, and cylinder rod outer diameter is 100mm.

The pull down force is ((16X16) x3.14 [ 4) X 2 X Gauge Pressure(bar).

The Hold Back force is (16 <16 - 10x10) X 3.14 [ 4) X 2 X Gauge Pressure(bar).

Drilling speed :
During drilling in the soil, mud and very soft rock formation, drilling speed should be
controlled for preventing the drilling tool to be floundering in that.

Pump 2 flow control for the rotation speed control.



<Low Rotation seed> <High Rotation Speed>
Note : At the “High” be care at abnormal sound(chattering).

4-3. Drilling Condition

For the Cluster hammer
“Rotation” , “Low Rotation speed” makes Max 5rpm.
CD1500 need 10 ~ 20Ton W.0.B
CD2000 need 13 ~ 26Ton W.0.B

NW300 Drill Rod : 750kg / D1500 Stabilizer : 1,500kg / D2000 Stabilizer : 1,800kg
CD1500 : 9,000kg / CD2000 : 19,000kg

W.0.B should be calculated and the pull down / hold back pressure should be
adjusted.

For the RCD Cutter

“Rotation” , ” Rotation +” , “Low Rotation speed” makes Max
10rpm.(Recommended)

The pull down / hold back pressure should be adjusted by drilling speed.

4-4. Air supply

1°T PORT : Air Lifting
2" ~ 4™ PORT : Cluster Hammer

To operating cluster hammer



SR n

© N

Lift up the cluster more than 0.5m from the bottom of the hole.

Just open the 1% port slowly to make air lifting(flushing water flow).

When the flushing water came out from the pipe, Open 2" port slowly.

That is for cleaning the air supply hole and hammer.

And rotate the rotary head.

Slowly feed down the cluster.

Open the other air ports valve slowly.

When the drill bits of the cluster are touched on the rock, the hammer would
start drilling.

During drilling, the driller should control the cluster.

During drilling, the driller should check the drilling condition.

If the flushing waster flow is too much, a little close the 1 port to reduce
the air supply.

10. If rotation stop, check the pull down force and rock jamming.

A little lift up & down the cluster for rotation.

11.If flushing water stop, check collapse of hole wall, flushing hole plugging or

too much flow in mud.

12. After drilling the cluster should be lifted up from the bottom of the hole.



5. Reference Drawings and Documents.
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PU126TI P-DRIVE

Infracore

© POWER RATING

Fuel consumption
a/kW.h(g/PS.h) /
rpm

Intermittent rating
KW(PS) / rpm

Max. torque
N.m(kg.m) / rpm

294 (400) / 2,100 1521 (155) / 1,400 220 (162) / 2,100

Note : 1. The engine performance corresponds to 1SO 3046, DIN 6270B.
2. Continuous duty at charge and constant speed consider on engine choice,
a power derating of about 14%.
3. Max. rpm of Continuous duty is 1,800rpm.

© MECHANICAL SYSTEM

O Engine Model PU126TI

O Engine Type In-line 4 cycle, water cooled
Turbo charged & intercooled
Direct injection

© FUEL SYSTEM
O Injection pump

o Governor

O Feed pump

O Injection nozzle

Zexel in-line “P” type
RSV type(all speed control)
Mechanical type

© Combustion type Multi hole type

O Cylinder Type

O Number of cylinders
O Bore x stroke

O Displacement

Replaceable dry liner

6

123(4.84) x 155(6.1) mm(in.)
11.051(674.5) lit.(in3)

O Opening pressure 220 kg/cm2 (3,129 psi)

o Fuel filter
o Used fuel

Full flow, cartridge type
Diesel fuel oil

O Compression ratio 17:1 © LUBRICATION SYSTEM

O Firing order 1-5-3-6-2-4 o Lub. Method Fully forced pressure feed type
O Injection timing 14° BTDC o Qil pump Gear type driven by crankshaft
O Compression pressure  Above 28 kg/cm2(398 psi) at 200rpm o Qil filter Full flow, cartridge type

© Dry weight Approx. 910 kg (2006 Ib) o Qil pan capacity  High level 23 liters ( 6.1 gal.)
© Dimension 1,383 x 870 x 1,207 mm Low level 20 liters (5.3 gal.)
(LXxWxH) (54.4x34.3x47.5in.) o Angularity limit ~ Front down 25 deg.
O Rotation Counter clockwise viewed Front up 25 deg.
from Flywheel Side to side 15 deg.
o Lub. Oil Refer to Operation Manual
© MECHANISM © PERFORMANCE CURVE

O Type Over head valve

_ Z1600
© Number of valve Intake 1, exhaust 1 per cylinder Z1400
O Valve lashes at cold Intake 0.30 mm(0.0118 in) ]
Exhaust 0.30 mm(0.0118 in.) ?200
F1000
300
© VALVE TIMING

Opening Close = 250
O Intake valve 18 deg. BTDC 34 deg. ABDC %’ 200

O Exhaust valve 46 deg. BBDC 14 deg. ATDC 3
& 150
= 100
© OPTION & ACCESSORY PARTS = 220
o Engine parts Fly wheel & housing 3,210
Intake & exhaust manifold © 200
O Accessory parts Raditor, silencer & air cleaner 2 190

900 1100 1300 1500 1700 1900 2100

O Electrical parts Gauge panel & stop solenoid

Engine speed(rpm)

DOOSAN Infracore Printed in September 2006 PS-SBP0505-E1C



PU126TI P-DRIVE

Infracore

© COOLING SYSTEM
o Cooling method
O Water capacity

Fresh water forced circulation
19 liters (5.02 gal.)

(engine only)
O Pressure system Max. 0.9 kg/cm? ( 12.8 psi)
O Water pump Centrifugal type driven by gear
O Water pump Capacity 320 liters ( 84.5 gal.)/min
at 2,100 rpm (engine)

O Thermostat Wax — pellet type
Opening temp. 83°C
Full open temp. 95°C

0 Cooling fan Blower type, plastic

755 mm diameter, 7 blade

© ELECTRICAL SYSTEM

O Charging generator 24V x 45A alternator
0 Voltage regulator Built-in type IC regulator
O Starting motor 24V x 6.0kW

O Battery Voltage 24V

O Battery Capacity 150 AH (recommended)
O Starting aid (Option)  Block heater

1110

1202

—

© ENGINEERING DATA
o Water flow 320 liters/min @2,100 rpm
O Heat rejection to coolant 30 kcal/sec @2,100 rpm
o Air flow 26 m*/min @2,100 rpm
O Exhaust gas flow 65 m*/min @2,100 rpm
O Exhaust gas temp. 505 °C @2,100 rpm
O Max. permissible restrictions

-.Intake system 220 mmH,0 initial

635 mmH,0 final

-.Exhaust system 1,000 mmH,0O max.

4 CONVERSION TABLE
in. = mm x 0.0394 Ib/ft = N.m x 0.737
PS = kW x 1.3596 U.S. gal = lit. x 0.264
psi = kg/cm2 x 14.2233 kW =0.2388 kcall/s
in3 = lit. x 61.02 Ib/PS.h = g/kW.h x 0.00162
hp = PS x 0.98635 cfm = m*min x 35.336
Ib = kg x 2.20462

—
I
%l:zqﬂ

o ]
Jo[ ]

1384

Head office
7-11, Hwasu-Dong, Dong-Gu, Incheon, Korea
TEL : 82-32-211-2222 FAX : 82-32-762-7384
Seoul Office
Doosan Infracore Co. Ltd.,
22nd Floor, Doosan Tower, 18-12, Euljiro 6-ga, Jung-gu,
Seoul, Korea.

TEL : 82-2-3398-8521~8535 FAX : 82-2-3398-8509
Web site : www.doosaninfracore.com

% Speccifications are subject to change without prior notice

DOOSAN Infracore

Printed in September 2006 PS-SBP0505-E1C



o

Fa

o

In

0

7
>0
0
m

I -

Parts list

H5+ HBl+ H7|+ H8l+ F2 K1,
10 3 5 15 8 4
F1 K% P1 + -'|-'|1 P2 + -'|-'|2 P3 + +|_'|3 warrng Tamp ot bg_t buz
z 5 N)X} 5~<T S-GBX) Printed Circuit Board
9 =/ =/ =/ 65.61750~6006A
- - - Qo et yomng ewton i oGP bt ok
2 [17 19 13 |18 [1 |6
gg EEC C ;E; @
’ 5 8 3 8 - - 3 4 | £
M| - (=] (=1 [=] (=] o o 82 } S
& 0.858 T
e ] ) 4 L \ ) s1.t\cc(1.25m_Plc B} " " y RLERO258)
RERE e LTR P
1 N . 540
WK
T | . c16 9 9 | D PP
T | Py C par B+ G 0.5bar fgz'c G
L - CLE /717 CLE CLE
Battery Starter Speed Water temp.  Engine oil Alternator  Engine oil Water Stop
Pick—up Sensor Sensor Switch temp. Solenoid
Switch
C1 1 Main Connector 21-pole 65.26810-0008
F1 1 Fuse (for Gauge) 5A 65.25502-6001 & 9 g 7|$- H 2z
F2 1 Fuse (for P.C.B) 2A 65.25502—6001 PART_NO. PART NAME MAT. | QTE REMARKS
H1-H3 3  Light lamp LED 713 2y 3= SCALE
H5 1 Cahrge indicator lamp LED NAME CIRCUIT DIAGRAM NS
H6 1 Low oil pressure warning lamp LED L126TIH o5 WT
H7 1 High coolant temp. warning lamp LED for 65.61700-6031
H8 1 Over speed warning lamp LED Ty
P1 1 Tacho meter 0-3000rpm  65.27101-6008 28H8H DES—A3230 |20 No. Az
P2 1 Coolant temperature gauge 40-120C  65.27401-6004 32 32 3 Y3 |3¥ no. MAT. L
P3 1 Engine oil pressure gauge 0-10bar 65.27431-6002 AIYE|e | TP |aA=¢  65.99590—8020A | No.
K1 1 Buzzer DC24V 60.25301-6003 = [o105.1214 020312l o3 65.99590-8086
St 1 Engine start key switch Rotary 65.25501-7001 2 NEY
s2 1 Engine stop switch Push button 65.25501-6001 < /2%, ;/{ ! | Doosan Infracore Co., Ltd. 5"\

4

6

7

SIZE A3 (420x297)




1 2 3 4 5 [] 7 8 9 19 1 12 13 14 18 18
c [« s Tawmw | u ] I THEEEEEEE]
a=] [&x2]20050138 |  Logo wa J05.0625] 2= |

SRADE
x
4-M4x1.0x28 SCREW 1 ? ?
T T
2
g
% 3 REAY
5 < 1,93 ® e DC24V
g g 2. NSTeh# : DC20V — DC30V
- 3. NSEEWS : —20°C — 70°C .
4. mESEWS : —40°C - 80'C
5. MMy NB
— 1) 74N : 2 ER N 70IAS 7Hed Y2, YANEOIN TR,
2) NEWAINY
+ —40'ColN BT WAIK U0l JOMT WA 7GBTS BRER.
33 )
AT WAIE 22| 0ET WAl ZIMABTNE BANR,
9 uw;nu
20°C —> 70C(1-2N2), T0C(2AIR), 70°C => ~2TC(1-2M2),
- " Z20C(NT)E OYCLER B SCYCLER AP dimo G082 ¥Aiho
oy ﬂHbEMI BaANR.
Ksmma S1M!(24.5I/rrln. 3082 Mo)K oiw G718 BEH RA
ol 7iudeTNE BRI
@ 6) HoR u Ny
~ = 8 UBY Wo) 228 3512C AN YoM 5% dom TND
e :ua Am(u:q WY MR IE)E Y20 SN2 BECS WES Wy
H
276802 7.5/19.5402(10.6 7 E:,\',',“ TIEYSENE BAE.
132 + USATIIN BETIS 2000CPM, US7IAS. 2.60Y R Yot NZ,
0018} 9 :5; A::!qe NGNS MED SN0 20 TIHYETNTE BRLR.
: B QuE DC32VIE 60RT! 71 ZIEgETNE BAUZ.
9) sEpNy
; M eEN DC26VE 18T 8 21714 TINYeTME BREA,
10) SURGEAI
: D1 MODE(IASO) LEVER3E 4INBIE 7IE WS TN BANZ.
2— GP890561(Kl
SHUR RECEPTACLE
14] 6527161-6001 | HOUR METER 1] sanas
[13] e5.61750-6009 | CiRCUT BOARD 1
5A 2A 12| 6525502-6001 | FUSE HOLDER 2
LLTL] % 11| 65.25501-6001 | BUTTON.ENGINE STOP 1
- = [10] 5201016143 | WRE, ELECTRC 1 [ sanas
9 | 6561750-6006A | CIRCUIT BOARD 1 [ senas
7) 1. 92¢, 8, 4, 09Y, WELD-LINE, 2= 44 5ol %, 8 | 6525501-7003 | KEY SWTCH ASSYY 1| sonas
2. MHN LEAD WIREZ! 891 970 & USW olfl §2. [ 7 | e527431-6004 | GAUGE. OIL PRESS 1
3. DAEWOO EXiEe 484 % AL HOT-STANPING MR, 6 | 65.27401-8005 | GAUGE, WATER TEMP. 1
4. U202 QYE A4S #2, ENG SMOC HANR, 5 | 6527101-6008 | METER, TACHO 1
< 5. MAN CONNECTOR, FUSE HOLDERE: 22871 2947, [ 4 | 60.61710-6009 | SUPPORT, GAUGE A8S [ 1] Dark craY
6. ZFN 1)ul4l 2)INNER BOX 3)0UT BOX A= &7, | 3| 65.61716-6003 | COVER, GAUGE s |1 WHITE
\ N 7. RE 4B o JWF UE AEAE KUY, Al2 PANEL, GAUGE ABS_ [ 1 | DaRK GRAY
1 | 65.61713-6006A | CASE, GAUGE A8S [ 1] Dark craY
@ @ L L e ® ¥ B ] Ny |7| QE 3
I 24V No. PART NO. PART NAME QTE m'ms_|
LoTes n s K] 4= SCALE|
130 GROMMET M2l&i%. S — wme GAUGE PANEL ASS'Y
8. @wn=s ; 65.99500-8088 ALL CL
265.0-44
HB4SA DES-AI230 (24 No. ne.
3 83 I3 W3 [av vo. AT
M gE[o[T=[an=e 65.61700-6011B] no-
< (010224 [or0224] o 65.61700—6031A
- B OB INCHON
3= ,f/ﬂﬂnl | Doosan lnfrasore Co., Ltd. (52 |3
10 1" 12 13 14 18 16




6. Operations and Maintenance Guide of the Engine.
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FOREWORD

This manual is designed to serve as an instruction for the Operation & Maintenance of generating-set
engines of Doosan POLUS series: P126TI-II/P126TI /P126TI-1/DE12T. The POLUS means ‘Power
Plus’ that is represented more powerful Doosan generating-set engines and it is marked on engine
name as an initial P. On the other hand, intial D stands for standard engine prior to POLUS version.
The first half is for operation and the latter half is for maintenance like disassembling, inspecting and
re-assembling etc in order to help an understanding for the maintenance procedure more easily.

To keep the best performance and the durability of engine for a long time, CORRECT OPERATION
and PROPER MAINTENANCE are essential.

In this manual, the following symbols are used to indicate the type of service operations to be

performed.

<«®»] Removal

E Installation

<« o1 Disassembly

Adjustment

Cleaning

Pay close attention-Important

Reassembly Tighten to specified torque

Align the marks Use special tools of manufacturer

=

Directional Indication Lubricate oil

RO g Sliv

N
L‘ Inspection

@ll Measurement

If you have any question or recommendation in connection with this manual, please do not hesitate

Lubricate grease

to contact our head office, dealers or authorized service shops near by your location for any services.
Also some figures in this manual may be different from the actual appearance of the engine because
of explaining them with the representative figure among these models

For the last, the contents of this instruction manual may be changed without prior notice for some

quality improvement. Thank you.

Nov. 2003
DOOSAN Infracore Co., Ltd.
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1. Safety Regulations

1.1.

General Notes

Handling diesel engines and the necessary resources is no problem when the personnel com-
missioned with operation and maintenance are trained accordingly and use their common

sense.

This summary is a compilation of the most important regulations. These are broken down into
main sections which contain the information necessary for preventing injury to persons, damage
to property and pollution. In addition to these regulations those dictated by the type of engine

and its site are to be observed also.

ﬁ Important :
If, despite all precautions, an accident occurs, in particular through contact with caustic

1.2.

1.2.1.

acids, fuel penetrating the skin, scalding from oil, antifreeze being splashed in the eyes etc.,

consult a doctor immediately.

Regulations Designed to Prevent Accidents

During commissioning, starting and operation

Before putting the engine into operation for the first time, read the operating instructions care-
fully and familiarize yourself with the “critical” points, If you are unsure, ask your DAEWOO rep-

resentative.

® For reasons of safety we recommend you attach a notice to the door of the engine room pro-
hibiting the access of unauthorized persons and that you draw the attention of the operating
personal to the fact that they are responsible for the safety of persons who enter the engine
room.

®* The engine must be started and operated only by authorized personnel. Ensure that the
engine cannot be started by unauthorized persons.

°* When the engine is running, do not get too close to the rotating parts. Wear close-fitting cloth-
ing.

* Do not touch the engine with bare hands when it is warm from operation risk of burns.

* Exhaust gases are toxic. Comply with the installation instructions for the installation of DAE-
WOO generator diesel engines which are to be operated in enclosed spaces. Ensure that
there is adequate ventilation and air extraction.

* Keep vicinity of engine, ladders and stairways free of oil and grease.

Accidents caused by slipping can have serious consequences.



1.2.2. During maintenance and care

* Always carry out maintenance work when the engine is switched off. If the engine has to be
maintained while it is running, e.g. changing the elements of change-over filters, remember
that there is a risk of scalding. Do not get too close to rotating parts.

* Change the oil when the engine is warm from operation.

Caution
There is a risk of burns and scalding. Do not touch oil drain valve or oil filters with bare
hands.

* Take into account the amount of oil in the sump. Use a vessel of sufficient size to ensure that
the oil will not overflow.

* Open the coolant circuit only when the engine has cooled down. If opening while the engine
is still warm is unavoidable, comply with the instructions In the chapter entitled “Cooling”.

* Neither tighten up nor open pipes and hoses (lube oil circuit, coolant circuit and any additional
hydraulic oil circuit) during the operation. The fluid which flow out can cause injury.

* Fuel is inflammable. Do not smoke or use naked lights in its vicinity. The tank must be filled
only when the engine is switched off.

* Keep service products (anti-freeze) only in containers which can not be confused with drinks
containers.

* Comply with the manufacturer’s instructions when handling batteries.

Caution
Accumulator acid is toxic and caustic. Battery gases are explosive.

1.2.3. When carrying out checking, setting and repair work

* Checking, setting and repair work must be carried out by authorized personnel only.

* Use only tools which are in satisfactory condition. Slip caused by the worn open-end wrench
could lead to Injury.

* When the engine is hanging on a crane, no-one must be allowed to stand or pass under it.
Keep lifting gear in good condition.

* When checking injectors, do not put your hands under the jet of fuel.
Do not inhale at atomized fuel.

* When working on the electrical system disconnect the battery earth cable first. Connect it up

again last in prevent short circuits.
1.3. Regulations Designed to Prevent Damage to Engine and Premature Wear
1) Never demand more of the engine than it was designed to yield for its intended purpose.

Detailed information on this can be found in the sales literature. The injection pump must not be

adjusted without prior written permission of DAEWOO.



2) If faults occur, find the cause immediately and have it eliminate in order to prevent more serious

of damage.

3) Use only genuine DAEWOO spare parts. DAEWOO will accept no responsibility for damage

4
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resulting from the installation of other parts which are supposedly “just as good”.

In addition to the above, note the following points.

Never let the engine run when dry, i.e. without lube oil or coolant. Use only DAEWOO-
approved service products (engine oil, anti-freeze and anticorrosion agent).

Pay attention to cleanliness, The Diesel fuel must be free of water. See “Maintenance and
care”.

Have the engine maintained at the specified intervals.

Do not switch off the engine immediately when it is warm, but let it run without load for about
5 minutes so that temperature equalization can take place.

Never put cold coolant into an overheated engine. See “Maintenance and care”.

Do not add so much engine oil that the oil level rises above the max. marking on the dipstick.
Do not exceed the maximum permissible tilt of the engine. Serious damage to the engine may
result if these instructions are not adhered to.

Always ensure that the testing and monitoring equipment (for battery charge, oil pressure, and
coolant temperature) function satisfactorily.

Comply with instructions for operation of the alternator. See “Commissioning and operation”.

Do not let the water pump run dry. If there is a risk of frost, drain the water when the engine

switched off.

1.4. Regulations Designed to Prevent Pollution

1.4.1. Engine oil, filter element, fuel filter

* Take old oil only to an oil collection point. Take strict precautions to ensure that oil does not
get into the drains or into the ground.
* The drinking water supply may be contaminated.

¢ Oil and fuel filter elements are classed as dangerous waste and must be treated as such.

1.4.2. Coolant

* Treat undiluted anti-corrosion agent and / or antifreeze as dangerous waste.

®* When disposing of spent coolant comply with the regulations of the relevant local authorities.

1.5. Notes on Safety in Handling Used Engine Oil

Prolonged or repeated contact between the skin and any kind of engine oil decreases the skin.

Drying, irritation or inflammation of the skin may therefore occur. Used engine oil also contains

dangerous substances which have caused skin cancer in animal experiments. If the basic rules

of hygiene and health and safety at work are observed, health risks are not to the expected as

a result of handling used engine oil.



é Health precautions

* Avoid prolonged or repeated skin contact with used engine oil.
* Protect your skin by means of suitable agents (creams etc.) or wear protective gloves.
® Clean skin which has been in contact with engine oil.

- Wash thoroughly with soap and water, A nailbrush is an effective aid.

- Certain products make it easier to clean your hands.

- Do not use petrol, Diesel fuel, gas oil, thinners or solvents as washing agents.
* After washing apply a fatty skin cream to the skin.
* Change oil-soaked clothing and shoes.
* Do not put oily rags into your pockets.

Ensure that used engine oil is disposed of properly.
A - Engine oil can endanger the water supply -

For this reason do not let engine oil get into the ground, waterways, the drains or the sewers.
Violations are punishable. Collect and dispose of used engine oil carefully.
For information on collection points please contact the seller, the supplier or the local authori-

ties.



2. General Information

2.1. Engine Assembly

2.1.1. Engine sectional view (Longitudinal)

R

10 11 12 13 14 15 16 17 18
EA8M1002

1. Cooling fan 7. Piston pin 13. Crankshaft
2. Exhaust valve 8. Piston 14. Oil pan
3. Valve spring 9. Combustion chamber 15. Connecting rod
4. QOil filter 10. Crankshaft pulley 16. Camshaft
5. Tappet 11. Vibration damper 17. Flywheel housing
6. Push rod 12. Oil pump 18. Flywheel




2.1.2. Engine sectional view (Cross)

EA8M1003

1. Intake manifold 7. Injection nozzle assembly
2. Fuel filter 8. Rocker arm

3. Oil cooler 9. Cylinder head cover

4. Injection pump 10. Exhaust manifold

5. Cylinder block 11. Piston ring

6. Oil filter 12. Turbocharger




2.1.3. Engine assembly views
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. Cooling fan

. Cooling water pipe

. Qil filler cap

. Cylinder head cover
. Turbocharger

. Oil drain valve

. Alternator

. Oil pan

. Starter

10. Flywheel housing

11. Flywheel

12. Exhaust manifold

13. Injection nozzle assembly

14. Oil filter

15. Fuel filter

16. Qil cooler

17. Intake manifold

18. Injection pipe

19.
20.
21.
22.
23.
24.
25.
26.
27.

Thermostat
Injection pump
QOil level gauge
Mounting bracket
Vibration damper
Water pump

Fan drive
Crankshaft pulley

Breather




2) P126TI / P126TI-I

12

7 6 8 910 1

14 15 16 17 18 19

13

EA8M1005

1. Cooling fan
2. Cooling water pipe
3. Air pipe
(Intercooler — Intake manifold)
4. Air pipe
(Air cleaner— Turbocharger)
5. Turbocharger
6. Oil drain valve
7. Air pipe

(Intercooler — Intake manifold)

. Oil pan
. Starter
10.
11.
12.
13.
14.
15.
16.
17.

Flywheel housing
Flywheel

Exhaust manifold
Injection nozzle assembly
Qil filter

Breather hose

QOil cooler

Intake manifold

18.
19.
20.
21.
22.
23.
24.
25.

Injection pipe
Thermostat
Injection pump
Oil level gauge
Mounting bracket
Vibration damper
Water pump

Fan drive




2.2. Engine Specification

Engine Model
ltems

DE12T

P126TI P126TI-1|P126TI-1II

Engine type

Water-cooled, 4 cycle in-line
type Turbo charged

Water-cooled, 4 cycle in-line type
Turbo charged & intercooled

Combustion chamber type

Direct injection type

Cylinder liner type

Replaceable dry liner

Timing gear system

Gear driven type

No. of piston ring

Compression ring 2, oil ring 1

No. of cylinder-bore x stroke (mm) 4 -123 x 155

Total piston displacement (cc) 11,051

Compression ratio 171 :1

Engine dimension

(length x width x height) (mm) 1,365.5 x 870 x 1,046 1,383 x 870 x 1,207
Engine weight (kg) 930 910

Rotating direction (from flywheel) Counter clockwise

Fuel injection order 1-5-3-6-2-4

Fuel injection timing (B.T.D.C static) 12° 16° 16° 16°

Injection pump type

Zexel in-line “P” type

Governor type Mechanical govemor type(RSV) Electric governor type(Ghana Control)
Injection nozzle type Multi-hole type (5 hole) Multi-hole type (5 hole)
Fuel injection pressure (kg/cm?) 220 1st : 160, 2nd : 220
Compression pressure (kg/cm?) 28 (at 200 rpm)
- 50Hz 60Hz 50Hz 60Hz 60Hz 60Hz
Condition (1,500rpm) | (1,800rpm) | (1,500rpm) | (1,800rpm) | (1,800rpm) | (1,800rpm)
. 280PS 336PS

Continuous - - (206kW) | (247kW) | ° -

Power (ISO 3046)
. 205PS 245PS 328PS 378PS 356PS
Prime (151kW) | (180kW) | (241kW) | (278kW) | (262kW) }
226PS 270PS 370PS 405PS 392PS 465PS

Stand by (166kW) | (199kW) | (272kW) | (298kW) | (288KkW) | (342kW)
Intake and exhaust valve 03
clearance (at cold) (mm) :

Open at 18° (B.T.D.C)
Intake valve

Close at 34° (A.B.D.C)

Open at 46° (B.B.D.C)
Exhaust valve

Close at 14° (A.T.D.C)

Lubrication method

Full forced pressure feed type

Oil pump type

Gear type driven by crankshaft

QOil filter type

Full-flow, Cartridge type

Lubricating oil capacity (max./min.)

(lit)

23/20

QOil cooler type

Water cooled

Water pump Gear driven impeller type
Cooling Method Pressurized circulation
Cooling water capacity (engine only) (lit) 19

Thermostat type Wax pallet type (71 ~ 85 °C)
Alternator voltage - capacity (V-A) 24 - 45

_S;[)ebrtti)nug{ Motor voltage V - kW) 24 -6.0




3. Technical Information

3.1. Engine Model and Serial Number

The engine model and serial number is locat-

ed on the engine as illustrated. These num-

bers are required when requesting warranty

and ordering parts. They are also referred to

as engine model and serial number because

of their location.

° Engine serial No. (example 1 : DE12T)

EBHOA300001

Serial No.
ProductionYear(2003)

Engine Model Suffix

° Engine serial No. (example 2 : P126TI)

EDIOA300001

Serial No.
ProductionYear(2003)

Engine Model Suffix

* Engine serial No. (example 3: P126TI-1I )

EDIOC300001

Serial No.
ProductionYear(2003)

Engine Model Suffix

-10 -

Engine Number

EA803001

\JADAEWO©®©

mooeL [ ] BORE
SPEED STROKE
STANDBY [ ] VOLUME
PRME [ Jvewm [ ]
SERIALNUMBER | ]
DAEWOO HEAVY INDUSTRIES LTD.

EA902002
< Name Plate : General >
'DAEWOO HEAVY NDUSTRES LTD0
IMPORTANT ENGINE INFORMATION W el
P

DABWEE
THIS DAEWOO HEAVYDUTY DIESELMODEL (O IS CERTIFIED TO OPERATE ON TYPE 2D DIESEL FUEL.
EPA AND CARB STANDARDIZED ENGINE FAMILY DESIGNATION IS ()
TUNE-UP SPECIFICATIONS AND ADJUSTMENTS
O ENGINE DISPLACEMENT O cc
O RATED OUTPUT  STAND-BY ;. ()
PRINE

O INJECTION TIMING :Odegree +/- 1 BIC
O VALVE CLEARANCE + INTAKE / EXHAUST = Omm (COLD)
O ENGINE RPM :1800rpm/or 1500rpm,constant—speed only
O DATE OF MANUFACTURE :

*THIS ENGINE CONFORMS TO [T ] U.S.EPA AND CARB REGULATIONS FOR HEAVY~DUTY

OFF-ROAD DIESEL CYCLE ENGINE AS APPLICATION”

O COMPRESSION RATIO 8
O RPM

EA902003

< Name Plate : EPA & CARB >




3.2. Engine Type

3.2.1

3.2.2.

The Engines DE12T/ P126TI / P126TI-I are in-line vertical water-cooled 6-cylinder four-stroke
diesel engines with direct injection. DE12T is turbo-charged engine, and P126TI / P126TI-1I
models are turbo-charged and inter-cooled engine.

. Cylinder block

The cylinder block is a single piece of alloy cast iron. To increase its stiffness, it is extended to
a level below the crankshaft center line. The engine has replaceable dry cylinder liners and

individual cylinder heads with struck-in valve seat rings and replaceable valve guides,

Piston con-rod / crankshaft

The forged crankshaft is a ingrate type (Counterweight is integrated with crank shaft body).
Radial oil seal on crankshaft and flywheel are provided to seal the flywheel housing inside pen-
etrations.

The con-rods (connecting rods) are die-forged, diagonally split and can be removed through
the top of the cylinders together with the pistons. Crankshaft and connecting rods run in steel-
backed lead bronze ready-to fit type bearings.

-11 -



3.3. Engine Timing

Camshaft, oil pump and injection pump are driven by a gear train arranged at the front end.

Injection pump gearQ Camshaft gearQ] Water pump gearl
Z=72) (Zz=72) (Z=29)

ST

™

I
ldle gearO
(Z=52)

Crankshaft gear i |
(Z=36)
Oil pump idle gear

(Z=31)

Oil pump drive gear
(Z=32)

EA803002

3.4. Valves

The overhead valves are actuated via chilled cast iron tappets, push rods and rocker arms from

the camshaft.

-12 -




3.5. Lubrication System

The engine is equipped with force-feed lubrication.

The pressure is produced by a gear pump whose drive gear is in direct mesh with the crankshaft
gear at the front end of cylinder block.

The oil pump draws the oil from the oil sump and delivers it through the oil cooler and oil filter
to the main distributor gallery and from there to the main bearings, big-end bearings and
camshaft bearings as well as to the small-end bearings and the rocker arms.

The injection pump and the turbocharger are also connected to the engine lubricating system.
The cylinder walls and timing gears are splash lubricated.

Each cylinder has an oil jet provided for cooling the underside of the pistons.

The lube oil is cleaned in a full-flow oil filter.

I A A e N e O R B e A
T 117 1T 1T 71T TT}

Cam shaft T
l A ) |
Piston ‘

i |

Y
Eﬂon-rgd bearing o 1 B 1 _ @
ain bearing = |_| |_| |_| |_|
} X A X X X X X Oil jet valve @
Main gallery 1.3 bar >
A A v
Filter i
Cooler <
Re‘{iif t\)/alve
.4 bar ><} .
Valve : 5 bar Valve : 3 bar Valve : 10 bar
N
ED50MO001
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3.5.1. Oil cooler

An oil cooler is provided between the oil filter and the cylinder block. This cooler is a flat tube

type with turbulence inserts and operated by the coolant.

3.5.2. Oil filter

Check for oil pressure and oil leaks, and
repair or replace the oil filter if necessary.
Change the oil filter cartridge simultaneous-

ly at every replacement of engine oil.

Qil filter (Cartridge)

Qil filter head

)
)
7N\

{ /
1

EQM4010I

3.6. Air Cleaner

In case that elements are deformed, damaged or if the air cleaner has a crack, replace it.

By the definite interval, the elements must be cleaned and replaced.

- Cleaning of air cleaner element: Every 200 hours.

- Changing of air cleaner element: Every 400 hours.

3.7. Fuel System

The fuel is delivered by the fuel feed pump via the fuel filter to the injection pump and from there
to the injection nozzles.

The fuel is sprayed into the cylinders through nozzles fitted in screw-fit injection nozzle holders
in the cylinder heads.

Excessively delivered fuel and leak fuel from the nozzle flow through the return pipe back to the
tank.

A strainer is arranged ahead of the fuel feed pump.

-14 -



3.7.1.

3.7.2.

3.7.3.

Fuel filter

This fuel filter has two functions not only oil
filtering but also water separating.

Before entering the suction chamber of the
injection pump, the fuel is cleaned in a
strainer of fuel feed pump and a fuel filter.
Drain water in cartridge with loosening the
cock under filter manually (6) from time to

time.

The fuel filter should be replaced at every EA204009

400 hours.

Fuel requirements

DAEWOO marine diesel engines was designed to use Number 2-D diesel fuel or equivalent
that meets specification DIN 51601-DK. For maximum fuel economy, Number 2-D fuel when-
ever possible. When temperatures are below -7°C(20°F), use Number 1-D fuel. If Number 1-D
fuel is not available, the mixture of one kerosene to two gallons of Number 2-D fuel can be
used. Once kerosene has been added, the engine should be run for several minutes to mix the
fuel.

How to select fuel oil

Fuel quality is an important factor in obtaining satisfactory engine performance, long engine
life, and acceptable exhaust emission levels. DAEWOO engines are designed to operate on
most diesel fuels marketed today. In general, fuels meeting the properties of ASTM
Designation D975 (grades 1-D and 2-D) have provided satisfactory performance.

The ASTM 975 specification, however, does not in itself adequately define the fuel character-
istics needed for assurance of fuel quality.

The properties listed in the fuel oil selection chart below have provided optimum engine per-
formance. Grade 2-D fuel is normally available for generator service. Grade 1-D fuel should

not be used in pleasure craft engines, except in an emergency.
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ﬁ Fuel oil selection chart

General Fuel ASTM No. 1 No. 2
DIN 51601
Classification Test ASTM 1-D ASTM 2-D
Gravity,’API # D 287 40 ~ 44 33 ~ 37 0.815 ~ 0.855
Flash Point
. D 93 100 (38) 125 (52) 131 (55)
Min. 'F (C)
Viscosity, Kinematic
. . D 445 1.3~24 1.9~41 1.8 ~10
CST 100 F (40 C)
Cloud Point °F # D 2500 See Note 1) See Note 1) See Note 1)
Sulfur Content
D 129 0.5 0.5 0.15
wit%, Max.
Carbon Residue
D 524 0.15 0.35 0.1
on 10%, wt%, Max.
Accelerated Stability
Total Insolubles D 2274 1.5 1.5
mg/100 ml, Max. #
Ash, wit%, Max. D 482 0.01 0.01
Cetane Number, Min.® D 613 45 45 > 45
Distillation D 86
Temperature, ‘F(°'C)
IMP, Typican # 350(177) 375(191)
10% Typical # 385(196) 430(221)
50% Typical ” 45(218) 510(256) 680(360)
90% * 500 (260) Max. | 625(329) Max.
End Point » 550(288) Max. | 675(357) Max.
Water & Sediment
D 1796 0.05 0.05 0.05
%, Max.

#) Not specified In ASTM D 975
+) Differs from ASTM D 975

A

Note : 1.The cloud point should be 6°C(10°F) below the lowest expected fuel tem-

perature to prevent clogging of fuel fitters by crystals.
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3.8. Cooling System

The engine has a liquid-cooling system. The fresh water pump is a maintenance-free by gear
from the crankshaft.

Depending on the agreed extent of delivery and the design of the engine, the coolant circuit can
be equipped with temperature monitors which, in the event of loss of coolant, shut the engine

down.

* Check the coolant level of the expansion tank by removing the expansion tank filler cap, and
add coolant if necessary.

* When injecting antifreeze solution, first drain out the old coolant from the cylinder block and
radiator, and then clean them with cleaning solution.

* Be sure to mix soft water with antifreeze solution.

Water pipe

0 ‘9 Thermostat
@ - - Cylinder head

A
4
Reserve tank _) N—

t
B

Water pump Cylinder block

=

EJM40011
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3.8.1. Coolant pressure cap

Check the pressure valve opening pressure
using a expansion tank cap tester. Replace
the filler cap assembly if the measured valve
does not reach the specified limit. (pressure

valve opening pressure : 0.9 kg/cm?)

Note : Because it is dangerous to open

A the pressure cap quickly when
coolant is hot, after lowering the

inside pressure of the tank by

slow-opening at first open it fully.

EA503002

3.8.2. Cooling water

* Regarding the cooling water that is to be used for engine, the soft water not the hard water
must be used.

e The engine cooling water can be used diluting it with antifreezing solution 40% and the addi-
tive for rust prevention (DCA4) 3 ~ 5 %.

e The density of above solution and additive must be inspected every 500 hours to maintain it

properly.

ﬁ Note : The proper density control of antifreezing solution and rust preventing additive will
be able to prevent the rusting effectively and maintain the stable quality of engine.
For the improper control might give the fatal damage to the cooling water pump and

cylinder liners, detail care is needed.

e Since DE12T , P126TI and P126TI-1I cylinder liner is dry type, particularly the cooling water
control should be applied thoroughly.

e The density of antifreezing solution and additive for rust prevention is able to be confirmed by
the cooling water test kit. (Fleetguard CC2602M)

e How to use the cooling water test kit
1) When the cooling water temp. of engine is in the range of 10 ~ 55 °C, loosen the plug for

cooling water discharge and fill the plastic cup about a half.
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ﬁ Note : In taking the cooling water sample, if the water in auxiliary tank were taken, it is hard
to measure the accurate density. Take the cooling water sample necessarily loosen-

ing the cooling water discharge plug.

2) At the state of a test paper soaked in the sampled water, after taking the paper out through
water agitation, shake off the water.

3) Wait for about 45 sec. till the color change of test paper.

ﬁ Note : However, it should not elapse longer than 75 sec, and if it did, the hue would change.

4) Make the numerical value by comparing the test paper which hue has changed with the
color list of label on storage bottle.

5) By comparing the hue changed into yellowish green or so with the green color indication of
test paper storage bottle, confirm the density. (Then, the density indication must be in the
hue range of 33% to 50%).

6) The brown at the middle of test paper and the lower pink color indication represent the addi-
tive state for rust prevention, and the proper range is that the meeting numerical value of
brown (vertical) and pink color (horizontal) locates in the range of 0.3 to 0.8 at the color list
of label on the test paper storage bottle.

7) In case of less than 0.3, replenish the additive for rust prevention (DCA4), and in case of
more than 0.8, pour out the cooling water about 50% and then readjust the density after

refilling with clean fresh water.

e Amount of Anti-freeze in winter

Ambient
Temperature (°C) Cooling water (%) Anti-freeze (%)
Over -10 85 15
-10 80 20
-15 73 27
-20 67 33
-25 60 40
-30 56 44
-40 50 50
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3.9. V-belt Tension Check and Adjust

By the finger-pressure the belt is pressed by

Press here
10mm ~ 15mm between the fan pulley and
the alternator pulley in normal condition. For 15mm

- - Alternator Fan

the adjustment of the tension, loosen the Pulley Pulley
adjusting bolts which support the alternator,
adjust the tension and tighten the bolts Vebelt

-be
again.

Crank PuIIey EA803005

3.10. Turbocharger

The exhaust gases of the engine are passed through the turbine rotor of the turbocharger. Air
compressor impeller mounted on the same shaft draws in fresh air and delivers it at a higher
pressure to the cylinders.

The turbocharger is naturally air-cooled. Lubrication of the main bearing is by oil under pres-

sure from the engine lubricating system.

1
A—
4
EA603004

1. Compressor casing A. Air inlet

2. Turbine casing B. Gas outlet

3. Compressor wheel C. Gas inlet

4. Impeller D. Oil supply

5. Turbine E. Oil return
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3.11. Electrical Equipment

3.11.1. Alternator

The alternator is fitted with integral silicon rectifiers. A transistorized regulator mounted on the
alternator body interior limits the alternator voltage. The alternator should not be operated
except with the regulator and battery connected in circuit to avoid damage to the rectifier and

regulator.

24V X 45A

P-TAB : KET GP 8905450
TACHOMETER CHARGE INDICATORD
ALDO SYSTEM FREQUENCY = £EM

M6 x 1.0 THREADO
BATTERY TERMINAL

"L" Terminal
"R" Terminal

CONNECTOR HOUSINGO
KET MG 6200420
TERMINALO
KET ST 740254

EA803006
The alternator is maintenance-free, never-
theless, it must be protected against dust To Battery + N,
and, above all, against moisture and water. /#l—' Regulator
4
A Operate the alternator according to the A3k o .
instructions given in the chapter. <
YY il Z :
777 |, /#
rowm\oi
EA803007
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3.11.2. Starter motor

The sliding-gear starter motor is flanged to the rear of the flywheel housing on the left-hand
side. When the starting key switch is turned on, the starter motor pinion flies out and engages
the ring gear of the flywheel. Then the main contact is closed, current flows, and the engine
is started. After the engine starts, the pinion automatically returns to its initial position when
the starting key switch is released. Once the engine starts, the starting key switch should be
released immediately. Otherwise, the starter motor may be damaged or burned out.

In case of repairing the engine dip the pinion of the starter and ring gear into the fuel and
remove the corrosion with brush. After that apply the grease on them to protect the corrosion.
Whenever you clean the starter, always pay attention not to occur the electric short due to

entering the water.

24V X 6.0kW
TERMINAL "B" TERMINAL S/W
M10 x P1.5 M5 x P0.8
EA803008
ﬁ Always protect starter motor against moisture.
ﬁ Warning : Always disconnect the bat-
tery earth cable before start- SIW g W
ing work on the electrical sys- Motor
Sw B S
tem. Connect up the earth =
cable last, as there is other- l (M)
’ /W
. . . . O\D—S —
wise a risk of short-circuits. KS \ -
T -
= ' L
- 2.5A(20°C 24V) =
EA803009
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4. Commissioning and Operation

4.1. Preparation

At the time of initial commissioning of a new or overhauled engine make sure to have observed

the “Technical Information for the installation DAEWOO generator engines”.

¢ Qil filler neck on cylinder head cover
Before daily starting of the engine, check the fuel, coolant and oil level, replenish if necessary.
The notches in the dipstick indicate the highest and lowest permissible oil levels

The oil required in the sump is specified in the “Engine Specification”.

@ Note : The oil required to fill the oil fillers and pipes depends upon the engine and use and
must be determined individually at the time of initial commissioning. (Make the Max

and Min. marks of the determined quantity on the oil level gauge.)

® Cleanliness

Ensure outmost cleanliness when handling fuels, lubricants and coolants.

4.2. Breaking-in

4.2.1. Operation of a new engine (Break-In)

Because the sliding surfaces of a new engine are not lapped enough, the oil film can be
destroyed easily by overload or overspeed and the engine life-time may be shortened.

Therefore the following things must be obeyed by all means.

Up to the first 50 hours

* Engine should be run at fast idling until the temperature of the engine becomes normal oper-
ating condition.

® Overload or continuous high speed operation should be avoided.

* High speed operation with no load should be prevented.

* Abrupt start and stop of the engine should be avoided.

* Engine speed must be under 70% of its maximum speed.

* Maintenance and inspection must be accomplished thoroughly.
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4.2.2. Check points for break-in

During the break-in (the initial running of the engine) period, be particularly observant as fol-
lows:
a) Check engine oil level frequently. Maintain oil level in the safe range, between the “min.” and

“max.” marks on dipstick.

ﬁ Note : If you have a problem getting a good oil level reading on dipstick, rotate dipstick 180°

and re-insert for check.

b) Watch the oil pressure warning lamp. If the lamp blinks, it may be the oil pick-up screen is
not covered with oil. Check oil dipstick. Add oil to the oil pan, if required. Do not overfill. If
level is correct and the status still exists, see your DEALER for possible switch or oil pump

and line malfunction.

ﬁ Note : Oil pressure will rise as RPM increases, and fall as RPM decreases. In addition, cold
oil will generally show higher oil pressure for any specific RPM than hot oil. Both of

these conditions reflect normal engine operation.

c) Watch the engine water temperature gauge and be sure there is proper water circulation.
The water temperature gauge needle will fluctuate if water level in expansion tank is too low.
At the end of the break-in period, remove break-in oil and replace the oil filter. Fill oil pan

with recommended engine oil. Refer to following table.

<Engine Oil capacity>

Oil pan (only)
DE12T 23 liter
P126TI/P126TI-I 23 liter

4.2.3. Operating after break-in

When starting a cold engine, always allow the engine to warm up gradually. Never run the
engine at full throttle until the engine is thoroughly warmed up. Be sure to check the oil level
frequently during the first 50 hours of operation, since the oil consumption will be high until the

piston rings are properly seated.

-24 -



4.3. Inspections after Starting

During operation the oil pressure in the engine lubrication system must be monitored. If the mon-

itoring devices register a drop in the lube oil pressure, switch off the engine immediately.

And the charge warning lamp of the alternator should go out when the engine is running.

4.3.1

4.3.2.

* Do not disconnect the battery or pole terminals or the cables!

¢ If, during operation, the battery charge lamp suddenly lights up, stop the engine immediately
and remedy the fault in the electrical system!

* Engine should be stopped if the color, the noise or the odor of exhaust gas is not normal.

* Confirm the following things through warning lamps and gauge panel.

. Pressure of lubricating oil

The normal pressure comes up to 1 kg/cm? (1.0 bar) at idling and 3 ~ 5 kg/cm? (3.0 ~ 4.9 bar)
at maximum speed. If the pressure fluctuates at idling or does not reach up to the expected
level at high speed, shut down the engine immediately and check the oil level and the oil line

leakage.

Temperature of cooling water

The cooling water temperature should be 71 ~ 85°C in normal operating conditions. Abnormally
high cooling water temperature could cause the overheating of engine and the sticking of cylin-
der components. And excessively low cooling water temperature increases the fuel consump-

tion, accelerates the wears of cylinder liners and shortens the engine life-time.

4.4. Operation in Winter Time

441

4.4.2,

4.4.3.

Pay special attention to the freezing of cooling water and the viscosity of lubricating oil.

. Prevention against the freeze of cooling water

When not using anti-freeze, completely discharge the whole cooling water after engine run-
ning. The freeze of cooling water causes the fatal damages of the engine. Because the anti-

freeze is used to prevent cooling water from freeze, consult “The amount of anti-freeze”.

Prevention against excessive cooling

Drop of thermal efficiency caused by excessive cooling increases fuel consumption, therefore
prevent the engine from excessive cooling. If the temperature of coolant does not reach to nor-
mal condition (71 ~ 85°C) after continuous operation, examine the thermostat or the other cool-

ing lines.

Lubricating oil
As cold weather leads to the rise of oil viscosity, engine speed becomes unstable after start-
ing. Therefore the lubricating oil for winter should be used to prevent this unstability. Refer to

“Lubricating System section”.
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4.5. Tuning the Engine

The purpose of an engine tune-up is to restore power and performance that’s been lost through
wear, corrosion or deterioration of one or more parts or components. In the normal operation of
an engine, these changes can take place gradually at a number of points, so that it’'s seldom
advisable to attempt an improvement in performance by correction of one or two items only. Time
will be saved and more lasting results will be obtained by following a definite and thorough pro-
cedure of analysis and correction of all items affecting power and performance.

Economical, trouble-free operation can better be ensured if a complete tune-up is performed
once every years, preferably in the spring. Components that affect power and performance to be

checked are:

* Components affecting fuel injection ;

Nozzle, delivery valve, fuel filter, water separator, etc.
* Components affecting Intake & exhaust ;

Air filter, inter-cooler, turbo, silencer, etc.
* Components affecting lubrication & cooling ;

Air & oil filter, anti- freeze, etc.
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5. Maintenance and Care

5.1. Periodical Inspection and Maintenance

In order to insure maximum, trouble-free engine performance at all times, regular inspection,

adjustment and maintenance are vital.

* Daily inspections in below figure should be checked every day.
®* The maintenance should be executed thoroughly at regular intervals.

(Refer to " 7.1. Periodic Inspection Cycle")

5.2. Lubrication System

5.2.1. Exchanging of lubrication oil

Engine oil and the oil filter are important factors affecting engine life. They affect ease of start-
ing, fuel economy, combustion chamber deposits and engine wear. Refill and drain oil pan
every 50 hours of operation or 6 months whichever occurs first. At the end of the break-in peri-

od (50 hours), change the oil sump oil and replace the oil filter.

5.2.2. Oil level

Check the oil level in the engine sump daily

with a dipstick.

®* The notches in dipstick must indicate the
oil level between the max. and the min.
permissible.

®* The oil level should be checked with the
engine horizontal and only after it has

been shut down for about 5 minutes.

°* Examining the viscosity and the contami- EA404001

nation of the oil smeared at the dipstick

replace the engine oil if necessary.

@ Caution : Do not add so much engine oil that the oil level rises above the max. marking on

the dipstick. Over lifting will result in damage to the engine.
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5.2.3. Oil exchange procedure

While the oil is still hot, exchange oil as fol-
lows:

* Take out the oil dip dipstick.

* Remove the drain valve from oil pan and
the drain plug form oil filter head, then

drain out the engine oil into a container.

EA805001

®* Reassemble the drain valve with the oil
pan and the drain plug with oil filter head

after draining out the engine oil.

EA204001

* Refill with new engine oil at the oil filler
neck on the head cover and the lubricating
oil in accordance with the oil capacity of
the engine through oil filler. Be careful
about the mixing of dust or contaminator
during the supplement of oil. Then confirm
that oil level gauge indicates the vicinity of

its maximum level.

* For a few minutes, operate the engine at

EA705003

idling in order to circulate oil through lubri-

cation system.

* Thereafter shut down the engine. After waiting for about 10 minutes measure the quantity of

oil and refill the additional oil if necessary.
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* Recommend of lubricating oil
A Initial factory filling is high quality break-in oil (API Service CH-4 grade). During the break-
in period (50 hours), check the oil level frequently. Somewhat higher oil consumption is nor-
mal until piston rings are seated. The oil level should be maintained in the safe range
between Min. and Max. mark on the dipstick. To obtain the best engine performance and
engine life, Engine oil is specified by API Service, lettered designations and SAE viscosity
numbers. If the specified engine oil is not available, use a reputable brand of engine oil
labeled for APl Service CH-4 and SAE viscosity 15W40 or 10W40. Refer to oil identification

symbol on the container.

Engine oil viscosity - ambient temperature

Single
grade SAE 10W SAE 30
Ambient |-30°C -15°C -0°C 15°C 25°C  30°C
temp (-20°F) (-0°F) (-32°F) (60° F) (80°F) (90°F)
Multi
EA4M1008
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5.2.4. Replacement of oil filter cartridge

At the same times of oil exchanges, replace
the oil filter cartridge.
® Drain engine oil by loosening the drain

<’;| Cartridge

plug on the filter head.

ﬁ Caution : Don’t forget tightening the

7Y
N
drain plug after having K—T/

drained engine oil.

* Loosen the oil filter by turning it counter-
clockwise with a filter wrench.
* With a rag wipe clean the fitting face of the

filter body and the oil filter body so that

new oil filter cartridge can be seated prop- Drain plug
EA705004

erly.

* Lightly oil the O-ring and turn the oil filter

until sealing face is fitted against the O-ring. Turn 1-1/4 turns further with the filter wrench.

ﬁ Note : It is strongly advisable to use DAEWOO genuine oil filter cartridge for replacement.

5.3. Cooling System

The coolant must be changed at intervals of 1,200 hours operation or six months whichever
comes first. If the coolant is being fouled greatly, it will lead an engine overheat or coolant blow

off from the expansion tank.

5.3.1. Coolant draining

a) Remove the pressure cap.
b) Open the drain valve at the radiator lower

part to drain the coolant as the right figure.

Drain Valve
EA504002
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c) Loosen the coolant drain plug.
Loosen the coolant drain plug of the cylinder
block.

€ EAMDOO1I

ﬁ Caution : When removing the pressure filler cap while the engine is still hot, cover the cap
with a rag, then turn it slowly to release the internal steam pressure This will pre-

vent a person from scalding with hot steam spouted out from the filler port.

5.3.2. Cleaning of the cooling system inside circuit (by authorized specialist personnel)

When the cooling system circuits are fouled with water scales or sludge particles, the cooling

efficiency will be lowered.

Investigations have shown that in many cases the poor condition of the coolant and /or the cool-

ing system accounts for damage to the water pump mechanical seal, The poor condition of the

cooling system is normally due to use of unsuitable or no anti-freezing agents and corrosion

inhibitor or defect, not early enough replaced covers for filler neck and working valves.

If twice in a short time the water pump of an engine develops leases or the coolant is heavily con-

taminated (dull, brown, mechanically contaminated, gray or black signs of a leakage on the water

pump casing) clean the cooling system prior to removing that water pump as follows.

a) Drain coolant.

b) Remove thermostats, so that the whole cooling system is immediately flown through when
cleaned.

c) Fill the cooling system with a mixture of potable water and 1.5% by volume of cleaner.
(Henkel P3T5175)

d) Warm up engine under load. After a temperature of 60°C is reached, run engine for a further
15 minutes.

e) Drain cleaning fluid.

f) Repeat steps c) and d).

g) Flush cooling system.

h) Replace drain plug by drain plug with a bore of 8mm diameter.

i) Fill cooling system with hot water.

j) Run engine at idle for 30 minutes. At the same time continuously replenish the water leak-

ing from the bore in drain plug by adding fresh water.

ﬁ Periodically clean the circuit interior with a cleaner.
- Cooling system cleaning interval: Every 1,200 hours.
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5.3.3. Intercooler

The intercooler is air to air type and has a large cooling fan capacity. The intercooler life and
performance depends on the intake air condition greatly. Fouled air pollutes and clogs the air
fins of intercooler. As a result of this, the engine output is decreased and engine malfunction is
occurred. So you always check whether the intake air systems like air filter element are worn

or polluted.

Air/air intercooler
with downstreamO (N
radiatorQ

(Combined radiator)

Cooling air

Hot charge aird
from compressor

Recooled charge airQd
to intake pipe (max. 50 °C)

i 4

EA504003

® Cleaning
In order to maintain the heat transfer efficiency of the intercooler, it is necessary to clean it at

regular intervals.

ﬁ Cleaning of intercooler fins : Every 600 hours.
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5.4. Air Intake System

. Connection port, fouling indicator
. Cleaner housingO 1
. ClampO

. ElementO

. Hexagon nutO
. Cover

N O 0o WD =

. Dust bowl

oOoocooooo
co oo oo o

EA605012

5.4.1. Maintenance (only when engine is switched off)

Empty the dust bowl (7) regularly. The bowl should never be filled more than halfway with dust.
On slipping off the two clamps (3), the dust bowl can be removed. Take off the cover (6) of the
dust bowl and empty.

Be careful to assemble cover and bowl correctly.

There is a recess in the cover rim and a lug on the collector which should register. Where the

filter is installed horizontally, watch for “top” mark on cleaner bowl.
5.4.2. Changing filter element

ﬁ Caution : Do not allow dirt to get into the

clean air end.

On removing the hexagon nut, take out the
dirty cartridge and renew or clean.

Wipe the cleaner housing with a damp
cloth, in particular the sealing surface for

the element.

ﬁ Notice : Unless the maximum number . EA605013
of cleanings (up to 5 x) have

been done, the filter cartridge
should be renewed every two

years or 4,000 hours operation.
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5.4.3. Cleaning filter elements

By compressed air (Wear goggles)

For the purpose, the air gun should be fit-
ted with a nozzle extension which is bent
90° at the discharge end and which is long
enough to reach down inside to the bottom
of the element.

Moving the air gun up and down, blow out
the element from the inside (maximum
500kPa - 5 bar) until no more dust comes

out of the filter pleats.

By washing

Before washing, the element should be
precleaned by means of compressed air,
as described above.

Then allow the element to soak in luke-
warm washing solvent for 10 minutes, and
then move it to and for in the solvent for
about 5 minutes.

Rinse thoroughly in clean water, shake out
and allow drying at room temperature. The
cartridge must be dry before it is reinstalled.

Never use steam sprayers, petrol (gaso-

EAB05014

jley

EA605015

line), alkalis or hot liquids etc. to clean the filter elements.

Knocking out dirt by hand

In emergencies, when no compressed air or cleaning agent is available, it is possible to clean

the filter cartridge provisionally by hitting the end disk of the cartridge with the ball of one’s

thumb.

Under no circumstances should the element be hit with a hard object or knocked against a

hard surface to loosen dirt deposits.

Checking the filter cartridge

Before reinstalling the cartridge, it must be
checked for damage e.g. to the paper
pleats and rubber gaskets, or for bulges
and dents etc. in the metal jacket.

Cracks and holes in the paper pleating
can be established by inspecting the car-
tridge with a flashlight.

Damaged cartridges should not be reused
under any circumstances. In cases of doubt,

discard the cartridge and install a new one.
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5.5. Fuel System

5.5.1.

5.5.2.

Fuel filter

* After every 200 hour of operation, drain
the water and sediment from the fuel-
water separator.

® Shut off the engine. Use your hand to
open the drain valve @ .

® Turn the valve counter clockwise approxi-
mately 2 ~ 3 turns until draining occurs.
Drain the filter sump of water until close
fuel is visible.

* Turn the valve clockwise to close the drain
valve. Do not over tighten the valve, over-

tightening can damage the threads.

Replacement of fuel filter

® Clean the area around the fuel filter head
®.

* Remove the fuel filter @ by turning it
counter-clockwise with filter wrench.
(Discard the used filter.)

* Remove the fuel filter thread adapter seal
ring @

® Use a clean lint free cloth to clean the gas-
ket surface of the fuel filter head @

* Install the new thread adapter seal ring

(4) supplied with the new filter.

EA204009

EA705008

* Use clean oil to lubricate the filter seal @ , and fill the new filter with clean fuel.

* Install the filter on the filter head @ .

* Tighten the filter until the gasket contacts the filter head surface.

* Tighten the filter on additional one-half to three-fourths of a turn with the filter wrench, on as

specified by the filter manufacturer.

Notice : Mechanical over tightening of the filter can distort the thread or damage the filter

A element seal.
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5.5.3. Fuel system checks

5.5.4.

Fill the tank with the recommended fuel. Keeping tanks full reduces water condensation and
helps keep fuel cool, which is important to engine performance.

Make sure fuel supply valves (if used) are open.

To insure prompt starting and even running, the fuel system must be primed with the fuel feed
pump manually before starting the engine the first time, or after a fuel filter change.

Refill at the end of each day’s operation to prevent condensation from contaminating the fuel.
Condensation formed in a partially filled tank promotes the growth of microbial organisms that

can clog fuel filters and restrict fuel flow.

If the engine is equipped with a fuel water separator, drain off any water that has accumulat-
ed. Water in fuel can seriously affect engine performance and may cause engine damage.

DAEWOO recommends installation of a fuel water separator on generator units.

* Air removal of fuel system
The suction room of fuel injection pump has the function of air removal continuously during the
operation through a relief valve.
In case that the suction room lacks fuel at all, for instance, in case of new installation of
injection pump, after loosening the air removing screws of cartridge filter respectively,
remove the air by operating the manual pump of fuel supply pump until bubble will disap-

pear.

® Fuel supply pump
Every time of engine oil replacement, the fuel strainer installed at the fuel supply pump should

be removed and cleaned.

Fuel Contamination and water trap

In the generator environment, the most likely fuel contaminants are water and microbial growth
(black “slime”). Generally, this type of contamination is the result of poor fuel handling prac-
tices.

Black “slime” requires water in the fuel to form and grow, so the best prevention is to keep
water content to a minimum in storage tanks.

If diesel fuel which contains moisture is used the injection system and the cylinder liners / pis-
tons will be damaged. This can be prevented to same extent by filling the tank as soon as the
engine is switched off while the fuel tank is still warm (formation of condensation is prevented).
Drain moisture from storage tanks regularly. Installation of a water trap upstream of the fuel fil-
ter is also advisable.

ﬁ Notice : A galvanized steel tank should never be used for fuel storage, because the fuel oil

reacts chemically with the zinc coating to form powdery flakes which can quickly

clog the fuel filters and damage the fuel pump and injection nozzles.
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5.5.5.

5.5.6.

5.5.7.

Priming pump strainer cleaning

Clean the priming pump strainer every 200
operation hours.

The strainer is incorporated in the priming
pump inlet side joint bolt.

Clean the strainer with the compressed air

and rinse it in the fuel oil.
Strainer(Inner)

P

EA705009

Bleeding the fuel system

Whenever fuel filter is changed or the
engine is stopped by cause of the fuel lack,
the air of fuel line must be removed as fol-
lows.

Bleed the fuel by manually operating the
priming pump with fuel filter outlet joint bolt

and injection pump bleeder screw loosened.

* Press the feed pump cap repetitively until

the fuel without bubbles overflows from EA904005

the bleeding plug screw.
* After the whole air is pulled out, close the
plug screws of the filter and the pump.
* Confirm the resistance of fuel delivery by repetition pressing of the feed pump cap, Pressure

and turn the priming pump cap simultaneously to close it.

Injection pump

® Check the fuel injection pump housing for cracks or breaks, and replace if damaged.

®* Check and see if the lead seal for idling control and speed control levers have not been
removed.

* No alterations must be made to the injection pump. If the lead seal is damaged the warranty
on the engine will become null and void.

* We strongly recommended that any faults developing in the injection pump should be taken

care of by authorized specialist personnel.
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5.6. Injection Nozzle Maintenance (by authorized specialist personnel)

The injectors are designed to spray the fuel
delivered by the injection pump directly into
the spherical combustion chamber in the pis-
ton crown.

The injector consists of the nozzle and the
nozzle holder.

A copper seal fitted to the injector ensures
gas-tight seating and good heat dissipation.

The opening pressure of the nozzle is adjust-

EAOM3003
ed by means of shims at the compression
spring.
T L Jatd \ SN
RAZEr N
A
Abnormal EFM1006|

* Install a nozzle to a nozzle tester.
® Check injection pressure, and adjust the nozzle using the adjusting shim if the pressure does
not meet the specified limit.

® Check nozzle spray patterns and replace if damaged.

DE12T P126TI / P126TI- I
1st : 160kg/cm?
2nd : 220kg/cm?

Opening pressure 220kg/cm?

ﬁ Caution : The injection lines are designed for high operating pressures and should thus be

handled with particular care.

* When mounting the pipes to the engine take care of good fithess.
* Do not bend pipes to permanent deformation (not for replacing the nozzles either).
* Do not mount any heavily bent pipes.

* Avoid bending the pipes at the ends by more than 2 to 3 degrees.

In case of faults in the injection system which might have resulted in excessive operating pres-

sures, not only the failed part but also the injection line has to be replaced.
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5.7. Turbocharger

5.7.1.

5.7.2.

Maintenance (by authorized specialist personnel)

The turbochargers do not call for any specific maintenance.

The only points to be observed are the oil pipes which should be checked at every oil change
for leakage and restrictions.

The air cleaners should be carefully serviced.

Furthermore, a regular check should be kept on charge air exhaust gas pipes. Any leakages
should be attended to at once because they are liable to cause overheating of the engine.
When operating in highly dust or oil-laden atmospheres, cleaning of the air impeller may be
necessary from time to time. To this end, remove compressor casing (Caution : Do not skew
it!) and clean in a non-acid solvent, if necessary using a plastic scraper.

If the air compressor should be badly fouled, it is recommended that the wheel be allowed to
soak in a vessel with solvent and to clean it then with a stiff brush. In doing so, take care to
see that only the compressor wheel is immersed and that the turbocharger is supported on the

bearing casing and not on the wheel.

Special hints

It is recommended that the radial and axial

clearances of the rotor be checked after Magnetic vise Turbine wheel chamber

every 3,000 hours operation.

This precaution will enable any wear of the
Measuring of axial clearance bearings to be P

Move the turbined

shaft to axial O
direction

detected in good time before serious dam-

age is caused to the rotor and bearings. ,
Dial gauge

Wear limit : 0.20mm

EA4M2017

* Measuring rotor axial clearance

Axial clearance 0.2 mm

* Measuring radial clearance

Radial clearance 0.65 mm
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Dial gauge Z

Magnetic vise

Oil

Move the turbine shaftO
in both directions O
simultaneously

Radial playO
Limit of wear : 0.57mm

Oil inlet

EA4M2018
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6. Checking and Setting

6.1. Adjustment of Valve Clearance

6.1.1.

General information
The valve clearances are to be adjusted at the times of the following situations.

® After initial 50 hour’s operation.
°* When the engine is overhauled and the cylinder heads are disassembled.
°* When severe noise comes from valve train.

* When the engine is not normally operated, even though there is no trouble in the fuel system.

6.1.2. Adjusting order of the valve clearance

® Cylinder No. 1 begins from the rear side where the flywheel is mounted but cylinder No. 6

begins from the front side of the engine on the contrary.

Flywheel Intake Valve Exhaust Valve Cylinder No. Crank pulley

/

d

ED50MO005

Step 1:

e After letting the cylinder No.6 in the overlap TDC position by turning the crankshaft, adjust
the valves corresponding to " fmof following figure. At this time cylinder No. 1 should be at
the ignition TDC position(O.T).

Step 2:

e After adjusting upper valves turn the crank pulley 360° to adjust the other valve clearance
until the cylinder No. 1 comes to overlap TDC position.
At this time cylinder No. 6 should be at the ignition TDC position(O.T).

e Adjust the valves corresponding to " 4 "in upper figure.

After reconfirming the valve clearances, retighten it if necessary.
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e Loosen the lock nuts of the rocker arm adjusting screws and push the specified feeler

gauge and adjust the valve clearance with adjusting screw respectively.

Model Intake Valve Exhaust Valve

DE12T
P126TI1 / P126TI-1II

0.3 mm 0.3 mm

6.1.3 Method of adjusting the valve clearance

1) Loosen the lock-nuts @ using a ring
spanner.

2) Insert a thickness gauge of 0.3mm
between valve stem (2) and rocker arm ®
®.

3) Turn the adjusting bolts @ using a screw
driver until the gauge can be pulled out

with some restriction.

4) After the adjustment fix the adjusting bolt

EA004014

not to rotate and tighten the lock-nut at
the same time.
5) Measure the clearance one more time

and if necessary adjust again.
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6.2. Adjustment of Injection Timing

6.2.1. Method of adjusting injection timing

® Turn the flywheel until No. 1 piston is
placed in the “OT” position of notch marks
on the flywheel, and then turn again the
flywheel clockwise until showing the notch
mark of the right figure corresponding to
the injection timing is aligned with the

pointer (l) on the flywheel housing.

DE12T| P126TI/P126TI-II

Fuel injection timing

(B.T.D.C static) | & 16°

® Turn the timer until the notch mark of the
indicator plate attached to the fuel injection
pump is aligned with the notch mark of the

timer.
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® Tighten the coupling fixing bolts and nuts

to specified torque.

Torque 6.0 kg'm

EAMDO21I

* Tighten the drive shaft connecting flange fixing bolts to specified torque.

Torque 7.5 ~8.5 kgm

¢ Install the oil delivery pipe and return pipe.

6.3. Cylinder Compression Pressure

1) Stop the engine after warming it up, then

remove the nozzle assemblies.

EA905003

2) Install a special tool (gauge adapter) in
nozzle holder hole and connect the com-

pression pressure gauge to the adapter.

3) Cut off fuel circulation, rotate the starter,
then measure compression pressure of

each cylinder.

Standard value 25~28 kg/cm?
Limit 24 kg/cm? or less
Difference between Within = 10%
each cylinder

- Testing conditions : at water temperature of 20 °C and speed of 200 rpm (10 turns)
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6.4. V-belts
The tension of the V-belts should be checked after every 2,000 hours of operation.

(1) Change the V-belts if necessary
If in the case of a multiple belt drive, wear or differing tensions are found, always replace the
complete set of belts.

(2) Checking condition

Check V-belts for cracks, oil, overheating and wear.

(3) Testing by hand

The tension is correct if the V-belts can be

Press here
pressed in by about the thickness of the V-
belt. (nho more midway between the belt pul- 15mm

Alternator Fan

leys) Pulley Pulley
A more precise check of the V-belt tension is
possible only by using a V-belt tension tester. Vebelt

-be

Crank PuIIey EA803005

(4) Measuring tension

@ Lower indicator arm (1) into the scale.
* Apply tester to belt at a point midway
between two pulleys so that edge of
contact surface (2) is flush with the V-
belt. ‘
® Slowly depress pad (3) until the spring %

can be heard to disengage. This will
cause the indicator to move upwards.

If pressure is maintained after the spring EA606011

has disengaged a false reading will be

obtained!

@ Reading of tension
* Read of the tensioning force of the belt
at the point where the top surface of Q

the indicator arm (1) intersects with the

scale. ‘
* Before taking readings make ensure Mﬂ‘ B

that the indicator arm remains in its H N
position. 8;5

EA606012
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Tensioning forces on the tester
. . new installation
Type Drive belt width ' When servicing after
Installation After_10 min. long running time
running time
M 9.5 mm 50 kg 45 kg 40 kg
A * 11.8 mm 55 kg 50 kg 45 kg
B 15.5 mm 75 kg 70 kg 60 kg
C 20.2 mm 75 kg 70 kg 60 kg

% : Adopted in DE12T and P126TIl / P126TI-II

(5) Tensioning and changing V-belt

* Remove fixing bolts. (1)

* Remove lock nut. (2)

® Adjust nut (3) until V-belts have correct

tensions.

* Retighten lock nut and fixing bolts.

To change the V-belts loosen mounting

bolts (1) and lock nut (2) and push ten-

sion pulley inwards by turning adjusting

nut (3).
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7. Operation Tip

7.1. Periodic Inspection Cycle

(O: Check & adjust @ : Replace

Every | Every | Every | Every | Every
Inspection Daily Remark
50hrs | 200hrs | 400hrs | 800hrs |1200hrs
Check for leakage(hoses, clamp) O
Check the water level O
Cooling | Change the coolant water ®
System _ _ O Every
Adjust the V-belt tension 2,000hrs
Clean the radiator O
Check for leakage O
Check the oil level gauge O
L;t;nsc;aelt:n Change the lubricating oil 1: o
Replace the oil filter cartridge 1:t o
Check the leakage for intercooler
(hoses, clamp) O
Intake & | Clean and change O PS
Exhaust | the air cleaner element clean
System | Clean the inter-cooler air fins O
Every
Clean the turbo-charger 2,000hrs
Check the leakage fuel line O
Clean the fuel strainer
of fuel feed pump O
Remove sediment from fuel tank O
Fuel Drain the water in separator O
System | Replace the fuel filter element ()
Check fuel Injection timing ne\é\gasgry
Check the injection nozzles O ne\é\lehsesr;ry
Check the state of exhaust gas O
Check the battery charging O
Engme Check the compression pressure O When
Adjust necessary
Adjust Intake/Exhaust O When
valve clearance 1st necessary
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7.2. Trouble Shooting

1. Engine Starting Impossible

Starting motor operation poor

Starting motor revolution

Inspection of battery electorlytic
llquid amount & gravity

—

Engine

I |
|Normal| | Too low |
[

Ajustment -
Recharging
I

Inspect air cleaner
[ I

—

Fuel

Inspect amount of fuel

Inspection of loose electric
wring & short

[
| Retigten -
Replace

I

i-

Norma

| Inspection of starting switch |

I
Repair -
Replace

I

Normal

Inspection of starting relay |

[
Replace
[

Normal

| Inspection of magentic switch |

I
Repair
Replace

Starting motor

Normal Polluted Normal None
| I
Replace or Replenish
clean element Inspect fuel I
I
Check compression |nject||on No injection
pressure Normal
N | Too-low I Continuous
o Repair - o!oeration after
Replace air removal
Inspect
Inspect of NSPES
injection
other parts ne
timing
Check valve | Adjust
clearance Normal
I
| .. .
[ Normal | [ Adust | Inspect injection
I nozzle (injection
Check cylinder Renlace pressure injection
head gasket P state etCI)
_ Repair -
* Normal
Normal Replace

Injection pump
disassembly

disassembly Engine disassemtIIy
(valve assembly piston
cylinder liner etc.)
Inspect supply pump operation
| |
| Normal | Inspect supply pump valve strainer
I [
Injection pump Clean - Normal
dasassembly replace :

Inspect fuel filter
I
Element polluted
Overflow valve poor

Replace
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Air mixture in fuel
[
Retighten connection

parts. Replace gasket
I

Air removal
[

Continuous air mixing

Supply pump
disassembly




2. Engine Overheated

Cooling unit

Check coolant

Fuel unit

Operating state

1. Overload
2. Radiator core clogged
3. Continuous over-run

Inspect fuel quality

Fuel excessive supply

Check injection nozzle

| Normal | | Too low
| Poor
I
Chegk fan belt Repair- Clean and replace
tension wear 1 g lace with specilied fuel
or damage etc.
Replenish Inspect cooling
Normal water leakage
Check fresh
—| Replace
water tank cap Exteranl Internal
Normal Retighten - Engine
| Replace disassembly
Check thermostat ——  Replace
Normal
Inspect heat D Repair -
exchanger amage Replace
Normal L Check cooling Repair -
| water pump Replace
Clean cooling
Normal
water passage
Engine
disassembly
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Normal Abnormal
Adjust .
repair Repair -
injection Replace
pump




3. Output Insufficient

[
Engine
[

|
Fuel unit
I
Check for air mixing
in fuel
I I

Others
T

Installation improper

Check for coupling
alignemnt

Inspect air cleaner

Inspect fuel supply pump

Normal| | Clean- Relpace

Normal || Clean-Replace

Inspect fuel filter over folw valve

Inspect engine control
rod, link, cable, etc.

Normal Replace
[ [

Normal Adjust

Inspect injection pipe

Check valve clearance

Normal || Repair - Replace

Normal Adjust

Inspect injection nozzle
injection pressure
atomizing state

Inspect cylinder head
gasket for damage

Normal Replace

Normal || Adjust -Replace

Check injection timing

Engine disassembly
(valve assembly)

Normal Adjustment

Disassemble engine or

injection pump

Check Turbocharger
| I
Normal Repair -
Replace

Disassemble injection
pump or engine
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Adjust or replace
coupling

Inspect air leakage
of air piping line

Retighten-
Replace

Normal

Inspect air leakage
of Intercooler




4. Oil pressure lowered

Check if oil pressure
gauge indicates wrongly

Check oil amount

Normal Toollow
| .
Check cooling t::elgici?;r]?mended oil
temperature | p
|
Too high

Normal |

Refer to engine overhea

Inspect oil quality

Normal

Check oil relief Water & fuel mixed Improper
valve in oil
| |
Retighten - Disassemble engine Replace with |
Normal Replace or injection pump recommended oi
Disassemble
engine
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5. Fuel Consumption Excessive

Inspect fuel leakage

Causes according to Use ConditionsO

1. OverloadOd

2. Govemor's Arbitrary AdjustmentO
3. Full Speed Operation for Long timeO
4. Sudden Speed Change from Low to

High Speed

Normal

Inspect injection nozzlell
(injection pressureQ]

atomizing state etc.)

Normal

Adjust - Replace

Check injection timing

Normal

Inspect compressedO

Adjust

Oil leakage

Retighten Replace

Check valveO

pressure

Normal

Disassemblel

clearance

Repair -Replace O
Cylinder linerd
Piston ring Piston

injection pump

Normal

Adjust

Inspect head gasket

Normal

Disassemble engineld
(valve assembly piston[
cylinder liner etc.)

Replace
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6. Oil Consumption Excessive

Cause according to use conditions

1. Excessive oil infusing

2. Continuous operation in low or
extremely cold state

Inspect oil leakage

Normal

I
Check oil quality

Replace with
specified ol

Inspect air cleaner

Oil leakage

|
External
I
Retighten -
Replace

Clean - Replace

Internal

Check compressed
pressure

Engine disassembly
(piston cylinder liner)

7. Engine Knocking

Inspect combustion of fuel & oil
(carbon residue exhaust gas)

Normal

I
Disassemble
cylinderhead
(valve stem seal)

Unconfirmed

Inspect compressed

pressure

Normal

Inspect injection

pump

Normal

Adjust

Check fuel quality

Use specified fuel

Too low
[

Check valve clearance and
cylinderhead gasket for damage

!—‘—‘

Normal Replace -
| Adjust
Disassemble
engine
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Confirm

Disassemble
engine




8. Battery Discharge

Battery

Check electrolytic

Wiring Switch
I
Inspect cut wire
shorts and loose

Generator

Check fan belt
tension & damage

liquid amount
connections
I
Repair - Replace
Normal
I
Electrolytic Battery room Battery self Batter.y over
liquid's damage discharge charging
standard |
' Inspect generator
Replenish Replace Charging Voltage regulator
Normal Abnormal
Check charged stated Adjust -
| Replace

Discharging

Disassemble
generator Voltage
regulator
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7.3. Causes and Remedies

Condition

Causes

Remedies

1) Starting difficult
(1) Compression pressure

Valve’s poor shut, stem distortion
Valve spring damage
Cylinder head gasket’s leak

Wear of piston, piston ring or liner

Repair or replace
Replace valve spring
Replace gasket
Adjust

2) Idle operation abnormal

Injection timing incorrect

Air mixing at injection pump

Adjust

Remove air

3) Engine output insufficient

(1) Continuous output

insufficient

(2) Output insufficient

when in acceleration

Valve clearance incorrect
Valve tightness poor

Cylinder head gasket’s leak
Wear, stick, damage of piston ring
Injection timing incorrect

Fuel injection amount insufficient
Nozzle injection pressure
improper or stuck

Supply pump’s function lowered
Fuel pipe system clogged

Air suction amount insufficient

Supercharger poor

Adjust

Repair

Replace gasket
Replace piston ring
Adjust

Adjust injection pump

Adjust or replace

Repair or replace
Repair
Clean or replace air
Cleaner

Repair or replace

Compression pressure

insufficient

Injection timing incorrect

Fuel injection amount insufficient
Injection pump timer’s function
insufficient

Nozzle infection pressure, infection
angle improper

Supply pump’s function lowered
Air intake amount insufficient

cleaner

Disassemble engine
Adjust

Adjust injection pump
Repair or replace

Repair, replace

Repair or replace

Clean or replace air

4) Overheating

Engine oil insufficient or poor

Cooling water insufficient

Fan belt loosened, worn, damaged
Cooling water pump’s function lowered
Water temp. regulator’s operation poor
Valve clearance incorrect

Exhaust system’s resistance increased

Replenish or replace
Replenish or replace
Adjust or replace
Repair or replace
Replace

Adjust

Clean or replace
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Condition

Cause

Remedies

5) Engine noisy

(1) Crankshaft

(2) Con rod and

Con rod bearing

(8) Piston, piston pin &
piston ring

(4) Others

For noises arise compositely such asrota

ting parts, lapping parts etc., there is nec

essity to search the cause of noises accu

rately.

As the wear of bearing or crankshaft
progress, the oil clearances increase.
Lopsided wear of crankshaft

QOil supply insufficient due to oil
passage clogging

Stuck bearing

Replace bearing &
grind crankshaft
Grind or replace

Clean oil passage

Replace bearing &
Grind

Lopsided wear of con rod bearing
Lopsided wear of crank pin
Connecting rod distortion

Stuck bearing

Oil supply insufficiency as clogging

at oil passage progresses

Replace bearing

Grind crankshaft

Repair or replace
Replace &

grind crankshaft

Clean oil passage

Piston clearance increase as the wear
of piston and piston ring progresses
Wear of piston or piston pin

Piston stuck

Piston insertion poor

Piston ring damaged

Replace piston &
piston ring
Replace
Replace piston
Replace piston

Replace piston

Wear of crankshaft, thrust bearing
bearing
Camshaft end play increased

Idle gear end play increased

Timing gear backlash excessive

Valve clearance excessive

Abnormal wear of tappet, cam

Supercharger inner part damaged

Replace thrust

Replace thrust plate
Replace thrust
washer

Repair or replace
Adjust valve
clearance

Replace tappet, cam

Repair or replace

6) Fuel Consumption

Exttive

Injection timing incorrect

Fuel injection amount excessive

Adjust
Adjust injection

pump
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Condition Cause Remedies
7) Oil Consumption
Excessive
(1) Oil level elevated Clearance between cylinder iner & Replace

(2) Oil level lowered

(3) Oil leak

piston

Wear of piston ring, ring groove

Piston ring’s damage, stick, wear
Piston ring opening’s disposition
improper

Piston skirt part damaged or
abnormal wear

Qil ring’s oil return hole clogged

QOil ring’s contact poor

Replace piston,
piston ring
Replace piston ring

Correct position

Replace piston

Replace piston ring

Replace piston ring

Looseness of valve stem & guide
Wear of valve stem seal

Cylinder head gasket’s leak

Replace in set
Replace seal

Replace gasket

Looseness of connection parts

Various parts’ packing poor
Oil seal poor

Replace gasket,
repair

Replace packing
Replace oil seal
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8. General Information

8.1. General Repair Instructions

10.

11.

12.

. Before Performing service operation, disconnect the grounding cable from the battery for

reducing the chance of cable damage and burning due to short-circuiting.

. Use covers for preventing the components from damage or pollution.

. Engine oil and anti-freeze solution must be handled with reasonable care as they cause paint

damage.

. The use of proper tools and special tools where specified is important to efficient and reliable

service operation.

. Use genuine DAEWOQO parts necessatrily.

. Used cotter pins, gaskets, O-rings, oil seals, lock washer and self-lock nuts should be dis-

carded and new ones should be prepared for installation as normal function of the parts can

not be maintained if these parts are reused.

. To facilitate proper and smooth reassemble operation, keep disassembled parts neatly in

groups. Keeping fixing bolts and nut separate is very important as they vary in hardness

design depending on position of Installation.

. Clean the parts before inspection or reassembly. Also clean oil ports, etc. using compressed

air to make certain they are free from restrictions.

. Lubricate rotating and sliding faces of parts with oil or grease before installation.

When necessary, use a sealer on gaskets to prevent leakage.
Carefully observe all specifications for bolts and nuts torques.
When service operation is completed, make a final check to be sure service has been done

property.
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8.2. Engine Characteristics

8.2.1. OMEGA combustion bowl

The OMEGA combustion bowl is a unit
designed to perform high efficiency, low
emission combustion. As the rim around the

combustion bowl port of the upper of the pis-

ton has been machined in a smaller size .
than the interior of the combustion bowl,
strong swirl is produced in the combustion
bowl and strong squish flow makes the fuel .

be mixed more sufficiently with air.
Due to the application of OMEGA combustion
system and optimal utilization of intake and

exhaust port configuration within the cylinder

head, the POLUS P126TIl, P126TI-I and
DE12T (DE12 series) generator diesel
engines discharge very low level of haz-
ardous exhaust gases such as smoke, nitro-
gen oxide, hydrocarbon, or carbon monoxide
and thus ensure high performance and low

fuel consumption.

EA8M1001

8.2.2. Oil Gallery Cooling Type Piston (P126TI / P126TI-II)

Oil gallery cooling is used for the piston of
P126TI and P126TI-I generator engine.

When thermal loading is high, piston cooling
by means of an oil gallery in the crown is
normally necessary to prevent crown crack-
ing and ring sticking. The design of the
gallery, the design and location of the oil

spray nozzle and the quantity of oil flowing

in the gallery are critical in order to achieve EA7MA1001

the desired temperature reduction.
The cross section shape of the gallery
should be designed to achieve sufficient oil

movement to maximize cooling efficiency.
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9. Disassembly and Reassembly of Major Components

9.1. Disassembly

9.1.1. General precautions

e Maintenance operation should be carried out in a bright and clean place.

e Before disassembly, provide parts racks for storage of various tools and disassembled parts.

e Arrange the disassembled parts in the disassembly sequence and use care to prevent any

damage to them.

9.1.2. Cooling water

e Remove the radiator cap. Open the drain
plug at the radiator lower part to drain the

coolant as the right figure.

CAUTION : When removing radiator

A filler cap while the engine is
still hot, cover the cap with a

rag, then turn it slowly to

release the internal steam

pressure This will prevent a

person from scalding with

hot steam spouted out from

the filler port.

e Remove the drain plug from the cylinder
block and drain out the cooling water into a

container.
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9.1.3. Engine oil

e Take out the oil dipstick.
e Remove the oil drain valve of oil pan and

drain out the engine oil into a prepared

container.

EA805001

9.1.4. Alternator belt

e Loosen the tension adjusting nut installed
on the alternator bracket, and take off the

alternator belt.

EA8M3001

9.1.5. Cooling fan

e Remove the flange fixing bolts, then take

off the flange and cooling fan.

EQM3004I

9.1.6. Alternator

e Remove the alternator fixing bolt and dis-
assemble the alternator.
e Remove the tension adjusting bolt and

A
bracket.

EAMDQ04S
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9.1.7. Guide tube of oil level gauge

e Loosen the flange nut installed on the oil

pan to remove the guide tube.

9.1.8. Fuel filter

* Remove fuel hoses connected to the fuel
injection pump, take off the bracket fixing

bolts, then disassemble the fuel filter.

9.1.9. Breather

e Loosen the clamp screw to remove the

rubber hose.

9.1.10. Intercooler

e Tear down the various hoses and air
pipes from the inter cooler.
e Remove the intercooler fixing bolts and

tear it down.

SRy
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9.1.11. Injection pipe

e Unscrew the hollow screws to disassem-
ble the fuel return pipe.

e Remove the nuts installed on the fuel
injection pump and nozzles, then disas-

semble the injection pipe.

9.1.12. Intake manifold

e Remove the air hose connected to the
fuel injection pump.
e | oosen the intake manifold fixing bolts,

then disassemble the intake manifold.

9.1.13. Turbo charger

¢ Release the clamp screw of the rubber
hose connected to the intake manifold,
and take off the intake pipes both simul-
taneously.

e Unscrew the exhaust pipe bracket fixing
bolts, release the nuts installed on the
turbocharger, then disassemble the
exhaust pipe.

e Remove the turbocharger after removing
the oil supply pipe and return pipe and

releasing the fixing nuts.
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9.1.14. Exhaust manifold

e Release the exhaust manifold fixing
bolts, disassemble the exhaust manifold,

then remove the heat shield and gasket.

A NOTE : Make sure to release the nuts
one after another because the

exhaust manifold will be

removed if you unscrew two

nuts simultaneously.

9.1.15. Thermostat

e Remove the by-pass pipe connected to
the water pump, unscrew the thermostat
fixing bolts, then disassemble the ther-
mostat housing.

e Disassemble the thermostat housing and
remove the thermostat.

e Disassemble the water pipe by unscrew-
ing the bolts and nuts installed on the

cylinder head.

9.1.16. Starter

e Unscrew the starter fixing bolts, then dis-

assemble the starter.
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9.1.17. Water pump

¢ Remove the water pipe connected to the
expansion tank.

* Remove the water pipe and hoses con-
nected to the water pump.

e Unscrew the water pump fixing bolts and

remove the water pump.

9.1.18. Injection pump

e Remove the oil supply pipe and return
pipe connected to the fuel injection pump.
e Unscrew the bolts connecting the cou-
pling and drive shaft, disassemble the
injection pump mounting bolts, then

detach the injection pump.
ﬁ NOTE : After letting No.1 cylinder to the
'OT' position by turning the
crankshaft, disassemble the EAMDO021I

injection pump.

¢ Release the pump fixing bracket bolts to
disassemble the bracket from the cylin-
der block.

B |iS|)|js
ﬁ NOTE : Do not mix the disassembled @@D ) q §) B
shims. These should be L - ._‘lk
reassembled to the original D)

position.

9.1.19. Oil filter

e Using a filter remover wrench, remove

the oil filter cartridge.

e Remove the pipe connected to the oil
cooler.

e Loosen the oail filter fixing bolts and dis-

assemble the oil filter head from the

cylinder block.

EAMDO023S
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9.1.20. Fan drive pulley

* Remove the bolts and disassemble the

fan drive pulley.

9.1.21. Vibration damper

e Unscrew the pulley fixing bolts and dis-
assemble the pulley-vibration damper
assembly.

e Unscrew the vibration damper fixing
bolts and disassemble the damper from

the pulley.

9.1.22. Timing gear case cover

e Disassemble the oil seal using an oil seal

@ removing jig.
e Remove the cover fixing bolts and disas-
semble the cover from the timing gear

case.

9.1.23. Idle gear

e Unscrew the idle gear fixing bolts and
disassemble the thrust washer and idle
gear.

e Disassemble the idle gear pin using a
rubber hammer to prevent damage to

them.
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9.1.24. Fuel injection pump drive assembly

e Unscrew the injection pump drive shaft
bearing housing fixing bolts and remove
the injection pump drive assembly which
the shaft, gear, bearings, and housing

are put together.

9.1.25. Cylinder head cover

e Unscrew the cover fixing bolts and dis-
assemble the cover.

e Keep the bolts in an assembly state so
that the packings and washers may not
be lost, and keep the cover packing as

assembled with the cover.

9.1.26. Rocker arm assembly

e Unscrew the rocker arm bracket bolts
and remove the rocker arm assembly.

e Take off the snap rings to remove the
washers and rocker arm, then unscrew
the bracket fixing bolts to take off the
bracket and springs.

e Take out the push rods.

9.1.27. Injection nozzle

* Take off the injection pipes between the
injection pump and injection nozzles.

* Remove the nozzle tube using nozzle

tube removing jig.

ﬁ Do not disassemble injection nozzle

unless coolant or gas come out.

- 67 -

EAMDO28I

Qw 3 - <
0 @@/@;

5 m : Q EAMDO029I

EAMDO30I




9.1.28. Cylinder head

e Unscrew the cylinder head fixing bolts
and take off the cylinder head.

e Remove the cylinder head gasket.

9.1.29. Valve and valve stem seal

e Compress the valve spring retainer using
a jig and take off the valve cotter pins.

e Disassemble the valve springs and
retainers.

e Take off the valves.

* Remove using a general tool and discard
the valve stem seals in order not to be re-
used.

9.1.30. Oil cooler

e Remove the water pipe connected to the
water pump.

* Remove the oil pipe connected to the
cylinder block.

e Unscrew the oil cooler cover fixing bolts
and disassemble the oil cooler assembly
from the cylinder block.

e Unscrew the oil cooler fixing bolts and
remove the oil cooler from the oil cooler

cover.

- 68 -

EAMDO31I

Valve spring
compressor

EAOM4007

= T
CO_D_ 0.0 0000
oD L
) D |=| == O )))
: 59010 _,“ @
——/ ,} = G
T 17 T~ ; B o=
IAEll%\-;%:—@ 5 : -'
/A‘ =GP EAMDO033I




9.1.31. Oil pan
e Stand the engine with the flywheel hous-

ing facing the bottom.
¢ Release the oil pan fixing bolts, remove

the stiffeners then disassemble the oil

pan.

9.1.32. Oil pump and oil pipe
e Unscrew the oil suction pipe bracket

bolts, releasing the pipe fixing bolts, then
disassemble the oil suction pipe assem-

bly.
e Disassemble the oil pipe feeding oil from

the oil pump to the cylinder block.
e Unscrew the oil pump fixing bolts and

disassemble the oil pump.

9.1.33. Relief valve

e Disassemble the relief valve.

9.1.34. Piston and connection rod

e Disassemble the pistons by two cylin-

ders while turning the crankshaft.

e Unscrew the connecting rod fixing bolts
and take off the pistons and connecting

rods in the direction of piston.

EAMDO34|

o EAMDO37I




* Remove the piston pin snap rings, take
off the piston pin, then disconnect the

connecting rod from the piston.

e Disassemble the piston rings using ring
pliers.

e Use care not to interchange the disas-
sembled parts and keep them in the

sequence of cylinder No.

9.1.35. Cylinder liner

e Disassemble the cylinder liner using a

liner puller.

9.1.36. Flywheel

e Position the engine so that the head
installing surface of the cylinder block
faces down.

e Unscrew the flywheel fixing bolts and fit
a dowel pin.

e Install flywheel disassembling bolts in
the bolt holes machined on the flywheel,

and disassemble the flywheel.
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9.1.37. Oil seal

e Take off the rear oil seal using an oil seal
disassembling jig.
e If only the inside guide ring is removed,

use a special tool to take off the outside
seal.

9.1.38. Flywheel housing

e Loosen the housing fixing bolts disas-
semble the flywheel housing.

9.1.39. Cam shaft and tappet

e Remove the cam shaft gear.

e Take off the cam shaft gear thrust washer.

e Take out the cam shaft using care not to
damage the cam shaft.

» Slide out the tappets by hand.

9.1.40. Crankshaft gear and oil pump idle gear

e |oosen the socket head bolts and take

out the oil pump idle gear.

e Use a puller to remove the crankshaft
gear.
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9.1.41. Timing gear case

e Unscrew the case fixing bolts and disas-

semble the timing gear case.

9.1.42. Crankshaft

¢ Remove the bolts from bearing caps.

e Remove the main bearing cap fixing
bolts in the order of assembling.

e (Remove them in the same way of the
cylinder head bolts.)

e Maintain the removed bearing caps in
the order of cylinders.

e Temporarily install the bolts at the both
side of crankshaft, and lift the shaft with

a rope.

NOTE : Do not mingle with the metal

A bearings and bearing caps ran-
domly. To prevent mixing, tem-

porarily assemble the metal

bearings to the corresponding

bearing caps in turn.

9.1.43. Oil spray nozzle

e Unscrew the fixing bolt and remove the

oil spray nozzles.
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9.2. Inspection

9.2.1. Cylinder block

2:6\ 1) Clean the cylinder block thoroughly and make a visual inspection for cracks or damage.

2) Replace if cracked or severely damaged, and correct if slightly damaged.

3) Check oil and water flow lines for restriction or corrosion.

4) Make a hydraulic test to check for any cracks or air leaks.(Hydraulic test) :
Stop up each outlet port of water/oil passages in the cylinder block, apply air pressure of
about 4kg/cm? against the inlet ports, then immerse the cylinder block in water for about

1 minute to check any leaks. (Water temperature: 70 °C)

9.2.2. Cylinder head

=] 1) Inspection
2-9 e Carefully remove carbon from the lower face of the cylinder head using nonmetallic mate-
rial to prevent scratching of the valve seat faces.
e Check the entire cylinder head for very fine cracks or damage invisible to ordinary sight

using a hydraulic tester or a magnetic flaw detector.

@l 2) Distortion at the lower face

e Measure the amount of distortion using
a straight edge and a feeler gauge at six © Q/o
positions (A ~ F) as shown in the right ‘\
figure. @

e |f the measured value exceeds the stan- — /©

D
dard value, retrace the head with grind-

ing paper of fine grain size to correct

®

such defect. ®

e |f the measured value exceeds the max- EA3M2031

imum allowable limit, replace the cylin-
der head.

Lower face warpage and height

Standard Limit

Warpage 0.2 mm or less 0.3 mm

Thickness : t
114.95~1150mm[ 113.9 mm

(reference)

EA6M2002
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3) flatness
@' Measure flatness of the intake/exhaust

manifolds fitting surfaces on the cylinder
head using a straight edge and a feeler

gauge.

Standard Limit
0.05 mm 0.2 mm

6 4) Hydraulic test
L Hydraulic test method for the cylinder

head is same as that for cylinder block.

9.2.3. Valve and valve guide

1) Valve
Clean the valves with clean diesel oil,

then inspect them as follows:

@ e Valve stem outer diameter
Measure the valve stem outer diameter
at 3 positions. (top, middle, and bottom)

If the amount of wear is beyond the limit,

replace the valve.

¢ ¢ ; End of stem
) D@ensmn Standard Limit - % - - - -
Description ? ? ?
Intake valve stem | ¢8.950~@8.970 mm | $0.02 mm m i I
Exhaust valve stem | 8.935~ $8.955 mm | ¢0.02 mm EFM20361

=] ¢ Valve seat contacting faces
2-'° Check the valve seat contacting faces for
scratches or wear, and correct the faces
with grinding paper as necessary.

Replace if severely damaged.
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e Valve head thickness

Measure the valve head thickness, and
replace the valve if the measured value

is beyond the limit.

Dimension L
S ensto Standard Limit
Description
Intake valve 1.5 mm 1 mm or less
Exhaust valve 1.5 mm 0.9 mm or less

2) Valve guide

e Install the valve into the valve guide and
measure the clearance between them
by valve movement. If the clearance is
excessive, measure the valve and
replace either the valve or the valve

guide, whichever worn more.

EFM20371

1t

f Measuring

position

EAOM4052

Valve stem end play

o

Standard Limit
Intake valve 0.04 ~0.07 mm 0.2 mm
Exhaust valve 0.06 ~0.09 mm | 0.25mm

e |nstall the valve into the cylinder head

valve guide, then check and see if it is
centered with the valve seat using a spe-

cial tool.
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3) Valve seat
@ e Contacting face amount
Measure the contacting face between

intake valve and exhaust valve seat for

valve seat wear, and replace if the mea-

sured value exceeds the specified limit.

AN

Contact width

Valve contact width

Standard Limit

1.5 mm 2.0 mm

EAOM4047

e |nstall the valve into the valve seat on the
cylinder head, and check the amount of
depression of the valve from the lower
portion of the cylinder head using a dial

gauge.

Valve Depression

Standard Limit

Intake &

Exhaust 0~0.3mm 0.55 mm

If the amount of depression is beyond

the specified limit, replace the valve seat. + Depression

EAOM4046

e For removal of the valve seat, apply arc

welding work to two points of valve seat Valve seat

insert, and pull out the valve seat insert Wﬁ insert

with inner extractor.

Cylinder head

J Welding bead EA3M2032
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e For assembling of a new valve seat, by putting it among the dry ices of an ice box previ-
ously for about 2 hours for the cold shrinkage, and press it in the cylinder head by a special

tool. (bench press)
e Apply the valve lapping compound on the valve head seating face and lap the valve seat by

turning it until it is seated in its position, then wipe out the lapping compound.

ﬁ Note : Clean the valve and cylinder head with light oil or equivalent after the valve seat fin-

ishing is completed, and make sure that there are no grinding materials remained.

4) Valve spring

=1 ¢ Visual check
@

Visually check the exterior of the valve springs for damage, and replace if necessary.

@I e Valve spring free length
Use a vernier caliper to measure the

valve spring free length.

If the measured value is less than the

specified limit, the valve spring must be

replaced.
Spring free Length Standard
Intake valve 75.5 mm
Inner 65 mm
Exhaust EJM2049I
valve Outer 75.5 mm
@I e Valve spring inclination
Use a surface plate and a square to
measure the valve spring inclination. o
[~=— |nclination
If the measured value exceeds the spec-
ified limit, the valve spring must be
replaced. =
ES)
C
— <@
Standard Limit @
Valve sprin L
. p. 9 1.0 mm 2.0 mm Square
Inclination -
\ EJM2050I
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e Valve spring tension

Use a spring tester to measure the valve
spring tension if the measured value is
less than the specified limit, the valve

spring must be replaced.

Spring -
Set Length force Limit

Valve Spring

Intake | 1onsion at 37mm | 18~

61.8 k
valve Set Length 68.3 kg g

Exhaust 36.1 ~
valve Inner | 34 mm 399 kg 36.1 kg

9.2.4. Rocker arm shaft assembly

]

5

1) Rocker arm shaft

e Rocker arm shaft run-out

Place the rocker arm shaft on two V
blocks and inspect the shaft for bend
using a dial gauge.

If the amount of this run-out is small,
press the shaft with a bench press to
correct the run-out Replace the shaft if

the measured value exceeds the limit.

Limit 0.2 mm

A\ Spring tester

EAOM4056

]

EDM2037I

e Rocker arm shaft diameter

With an outside micrometer, measure
the rocker arm shaft diameter at the
point where the rocker arms have been
installed.

Replace the rocker arm if the amount of

wear is beyond the specified limit.

Standard Limit
$23.978 ~ $23.959 mm $23.75 mm
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2) Rocker arm

o

Visual check

Visually check the face of the rocker arm
in contact with the valve stem end for
scores and step wear. If the wear is
small, correct it with an oil stone or grind-
ing paper of fine grain size. Rocker arm
with a considerable amount of step wear

should be replaced.

Diameter of the rocker arm bushing
Measure the inside diameter of the rock-
er arm bushing with an inside microme-
ter or vernier calipers, and compare the
measured values with the rocker arm
shaft diameter. If the clearance exceeds
the limit, replace either bushing or shaft,
whichever worn more.

<Clearance>

Standard Limit

0.020 ~ 0.093 mm 0.25 mm

3) Tappet and push rod

= -

Clearance

Measure the clearance of the tappet and
tappet holes of the cylinder block. If the
value is beyond the specified limit,
replace tappets.

Standard
0.035 ~ 0.077 mm

Limit

0.1 mm
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5

e Visual check of tappet
Visually check the face of the tappets in
contact with the cam for pitting, scores or
cracks, and replace if severely damaged.
If the amount of cracks or pitting is small,
correct with an oil stone or grinding

paper.

e Outside diameter
With an outside micrometer, measure
the tappet outside diameter If the mea-

sured value is beyond the limit, replace

tappets.
Tappet Dia | $19.944 ~ $19.965 mm
Standard Limit
Tappet
0.035~0.077mm | 0.1Tmm
Clearance

e Push rod run-out

O

Unevenness Crack Normal
Abnormal
EAOM4070

EDM2061I

Limit 0.3 mm or less

Use a feeler gauge to measure the push
rod run-out.
Roll the push rod along a smooth flat sur-

face as shown in the figure.
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9.2.5. Cam shaft

1) Cam

@I e Cam lobe height
Standard Limit

Cam journal diameter(A,B)| # 59.86 ~ ¢ 59.88 mm| & 59.52 mm

Use a micrometer to measure the cam

journal diameter.

If the measured number is less than the

specified limit, the camshaft must

EAOM4062

replaced.

2:6\ e Cam surface

Inspect the cam face for scratch or dam-

age.
Slight step wear or damage on the cam
face may be corrected with oil stone or
oiled grinding paper. But, replace if

severely damaged.
2) Cam shaft
@I e Clearance between camshaft journal
and camshaft bush

- With an outside micrometer, measure

the camshaft journal diameter.

- Measure the inside diameter of the
camshaft bushing on the cylinder block Camshaft bearing
using a cylinder bore indicator, and
compare the measured value with the
camshaft outside diameter to deter-

mine the clearance.

<Clearance>

Standard Limit EAOM4063

0.050 ~ 0.128 mm 0.2 mm

Replace the bushing if the measured

value is beyond the specified limit.
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e Run-out
Support the camshaft on two V blocks
and check for run-out using a dial indi-
cator. Correct or replace the cam shaft if
the amount of run-out is beyond the

value indicating need for servicing.

Standard Limit
0.05 mm 0.2 mm

3) Cam shaft end play
e Push the thrust plate toward the cam

gear.

e With a feeler gauge, measure the clear-
ance between the thrust plate and
camshaft journal.

e If the end play is excessive, replace the

thrust plate.

Standard Limit
0.13 ~ 0.27 mm 0.3 mm

9.2.6. Crank shaft

o

1) Defect check

e Visually check the crankshaft journal and
crank pins for scores or cracks.

e Using a magnetic particle test and color
check, inspect the crankshaft for cracks,
and replace the crankshaft which has

cracks.

-82-
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2) Wear
@, e \With an outside micrometer measure the
diameter of the crankshaft journals and

pins in the directions as shown, and

compare the measured values to deter-
mine the amount of wear.

e |If the amount of wear is beyond the limit,
have the crankshaft ground and install
undersize bearings. However, if the

amount of wear is within the limit, you

EAMDO57I1

can correct the wear using an oil stone or

oiled grinding paper of fine grain size.

(Be sure to use grinding paper which has

been immersed in oil.)

Standard Limit
Journal diameter | #95.966 ~ $95.988 mm @95 mm ~E——
Pin diameter ?$82.966 ~ $82.988mm @82 mm

EFM20471

* Undersize bearings available
¢ Standard
¢ 0.25 (Inside diameter is 0.25 mm lesser than the standard size.)
¢ 0.50 (Inside diameter is 0.50 mm lesser than the standard size.)
¢ 0.75 (Inside diameter is 0.75 mm lesser than the standard size.)
¢ 1.00 (Inside diameter is 1.00 mm lesser than the standard size.)
Undersize bearings are available in 4 different sizes as indicated above, and the crankshaft

can be reground to the above sizes.

ﬁ Note : When regrinding the crankshaft

as described below, the fillet sec- VR e
tion ‘R’ should be finished cor- N

rectly. Avoid sharp corners or ) i\\—
insufficient fillet. "R"

* Standard values of ‘R’ "R nRe
@ Crankshaft Pin ‘R’: 4.5 §, M e
iz
(2 Crankshaft journal ‘R™: 4 3, Poor Poor
EFM2048I
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3) Crankshaft run-out

e Support the crankshaft on V blocks.

@' e Turn the crankshaft with a dial indicator

placed on the surface plate and take the

amount of crankshaft run-out.

Standard Limit
0.05 mm 0.1 mm

EAMDO056S

9.2.7. Crank shaft bearing and connection rod bearing

1) Visual check
Visually check the crankshaft bearing and

[
connecting rod bearing for scores, uneven

wear or damage.

2) Oil clearance between crankshaft and bearing.

e Main bearing clearance (Method 1)

@\ Install the main bearing in the cylinder

block, tighten the bearing cap to speci-

@' fied torque, then measure the inside
diameter.

Torque 30 kg'm

Standard Dia. $96.06 ~ $96.108 mm

EAOM4019

Compare the two values obtained
through measurement of main bearing
inside diameter with the outside diame-
ters of crankshaft journals to determine

the oil clearance.

<Main bearing oil clearance>

Standard Limit
0.072 ~ 0.142 mm 0.25 mm
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A

]
Q

e Connecting rod bearing clearance

Install the connecting rod bearing in the
connecting rod bearing cap, tighten the
connecting rod cap bolts to the specified
torque, then measure the inside diame-

ter.

Torque 28 kg*m

Standard Dia. #$83.02 ~ $83.092 mm

Compare the two values obtained
through measurement of connecting
rod bearing inside diameter with the
outside diameters of crankshaft pins to

determine the oil clearance.

Limit
0.20 mm

Standard
0.032 ~ 0.102 mm

e If the clearance deviates from the
specified range, have the crankshaft
journals and pins ground and install

undersize bearings.

e Connecting rod bearing clearance

(Method 2 : with plastic gauge)

EAMDO60I

Assemble the crankshaft on the cylinder block and put the plastic gauge on journal and pin

of crankshaft and then after assembling bearing cap, tighten the bolts at the specific torque.

Again after disassembling the bearing cap by removing the bolts, take out the flatted plas-

tic gauge and measure the width of plastic gauge by means of plastic gauge measuring

scale. This is the oil clearance.

3) Bearing spread and crush

o

e Inspection
Check to see that the bearing requires a
considerable amount of finger pressure

at reassembly operation.

- 85 -
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e Crankshaft bearing crush

Install the bearing and cap in the cylinder
@ block, retighten the bolts to specified
torque, unscrew out one bolt completely,
then measure the clearance between the

bearing cap and cylinder block using a

feeler gauge.

0.15 ~ 0.25 mm

Standard Dia.

e Connecting rod bearing crush

Install the bearing and cap in the con-
@ necting rod big end, retighten the bolts to
specified torque, unscrew out one bolt
completely, then measure the clearance

between the bearing cap and connecting

rod big end using a feeler gauge.

Standard 0.086 ~ 0.116 mm

4) crank shaft end play

e Assemble the crankshaft to the cylin-

der block.
e With a dial gauge, measure crankshaft
@ end play.
Standard Limit

0.15 ~ 0.325 mm 0.5 mm
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9.2.8. Piston

1) Visual check

2:6\ Visually check the pistons for cracks,

scuff or wear, paying particular attention

to the ring groove.

2) Clearance between the piston and

cylinder liner
@' e With an outside micrometer, measure
the piston outside diameter at a point

18mm away from the lower end of pis-

ton skirt in a direction at a right angle to

the piston pin hole.

Standard $122.433 ~ $127.863 mm

e Using a cylinder bore gauge, measure

@ cylinder liner inside diameter at 3
points (cylinder top ring contacting

face, middle, and oil ring contacting

face on BDC) in a direction at an angle

of 45 . Take the mean value with the

largest and smallest values excepted.

Standard Limit
$123 ~ $123.023 mm | $123.223 mm

e The clearance is computed by sub-
tracting the piston outside diameter
from the cylinder liner inside diameter.
Replace either piston or cylinder liner,
whichever damaged more, if the clear-

ance is beyond the specified limit.

Clearance between piston and liner

Standard 0.109 ~ 0.166 mm
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9.2.9. Piston rings

1) Visual check

Z:-s Replace the piston rings with new ones

if detected worn or broken when the

engine is overhauled.

2) Piston ring gap
e Insert the piston ring into the upper por-
tion of the cylinder liner bore so that it is
held at a right angle to the cylinder liner

wall.

@ e Measure the piston ring gap with a feel-

er gauge.

Standard Limit
Top ring 0.30~045 mm | 1.5 mm
2ndring | 0.35~0.50 mm | 1.5 mm
Qil ring 0.30 ~0.50 Mmm | 1.5 mm

Replace piston rings with new ones if

the gap is beyond the limit

3) Piston ring side clearance
e Fit the compression ring and oil ring in

the piston ring groove.

e With a feeler gauge, measure side
@ clearance of each ring, and replace

either the ring or piston if the measured

value is beyond the specified limit.

Standard Limit
Top ring [0.105 ~ 0.155 mm
2nd ring [0.07 ~ 0.102 mm |0.15 mm
0.05 ~ 0.085 mm |0.15 mm

Oil ring
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4) Piston ring tension

@' With a tension tester, measure piston ring

tension. Replace the piston ring if the

measured value is beyond the limit.

Standard
Top ring 2.27 ~ 3.41 kg
2nd ring 2.0~ 3.0kg
Oil ring 4.03 ~ 5.57 kg

9.2.10. Piston pin

1) Wear

Measure the amount of wear on the pis-
@ ton pin at the points as shown. The mea-

sured values are beyond the limit (0.005

mm or greater), replace the pin

Standard Limit
$44.995 ~ $45 mm | $44.990 mm or less

EAOM4031

2) Clearance

@' Measure the clearance between the pis-
ton pin and connecting rod bushing, and

replace either of them, whichever dam-

aged more, if the measured value is

beyond the limit.

Standard Limit

0.003 ~ 0.009 mm 0.011 mm _g/ﬁu_

EA3M2047

3) Condition check

=~ Check the engaged condition of the pis-
ton and piston pin. If it is possible to force
the pin into the piston heated with piston
heater, the piston is normal. When replac-

ing the piston, be sure to replace the pis-

ton pin together.

- 89 -



9.2.11. Connecting rod

1) Distorsion

Check the connecting rod for distortion.
@ As shown in the figure below, install the

connecting rod to the connecting rod

tester, and check for distortion using a

feeler gauge. If the connecting rod is

found distorted,

never re-use it but

replace with a new one.

2) Holes alignment (parallelism)

Measure the alignment of the connecting
@ rod piston pin bushing holes with con-

necting rod big end holes. At this time

also, use both connecting rod tester and

feeler gauge.

Standard

Limit

0.05 mm

0.1 mm or less

3) Wear

e Assemble the connecting rod to the
@ crankshaft and measure connecting

rod big end side clearance using a feel-

er gauge.

e Assemble the connecting rod to the

piston and measure connecting rod

small end side clearance.

e If the measured values are beyond the

limit, replace the connecting rod.

Limit

0.5 mm
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9.3. Reassembly

9.3.1.

9.3.2.

9.3.3.

9.3.4.

]

General precautions

e Wash clean all the disassembled parts, particularly oil and water ports, using compressed air,
then check that they are free from restrictions.

e Arrange the general and special tools in order for engine assembly operation.

e To wet each sliding part, prepare the clean engine oil.

e Prepare service materials such as sealant, gaskets, etc.

e Discard used gaskets, seal rings, and consumable parts, and replace with new ones.

e Apply only the specified torque for bolts in the specified tightening order and avoid over-tight-
ening.

e Be sure to check that all the engine parts operate smoothly after being reassembled.

e Check the bolts for looseness after preliminary reassembly.

e After completing the engine reassembly operation, check if there is missing parts or shortage
of parts.

e Keep your hands clean during the working.

Cylinder block

Cover the floor of the workshop with wood plate or thick paper to prevent damage to the

cylinder head and place the cylinder block with the head fitting surface facing downward.

QOil spray nozzle

Tighten and assemble the oil spray nozzle
flange with fixing bolts using the spray noz-

zle jig.

EDM3053I

Tappet and cam shaft

e Undercool a new bush with dry ice for
about 2 hours and press it into position in
the cylinder block using a bench press.
After the pressing operation, measure
the inside diameter of the cam bush to

check if it is not deformed.
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e Apply engine oil to the entire face of the
tappets and slide them into the tappet
holes on the cylinder block.

e Wet the cam bush inside diameter and
camshaft with oil, and carefully assem-

ble them while turning the camshaft.

2:6\ e Check to see that the camshaft rotates

smoothly.

EDM2060I

9.3.5. Crankshaft

e Install the main bearing machined with

two holes in the cylinder block so that the Key groove
Oil port and passage

-

key is aligned with the key groove, then

=4 apply oil to the bearing surface.

EAOM4083

e Heat the crankshaft gear for at least 10
minutes to 120°C, then apply sealant
(Loctite # 641) to the inside wall of the
heated crankshaft gear evenly before

inserting it to the end of crankshatft.

EA8M3014

-92 -



e Semi-tighten a bolt at both sides of the

crankshaft, apply engine oil to journals

and pins, then assemble the crankshaft
with the cylinder block by tightening the

fixing bolts.

O

EAMDO75S

e |nstall the oiled thrust washers with the

oil groove facing outward.

EAOM4086

e Install the bearing and thrust washers to

the bearing cap and apply oil to the

bearing and thrust washers.

EAMDO77I

ﬁ e Install the bearing cap by matching the
cylinder block No. with the bearing cap
No.

EQM3058I
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o

e Apply oil to the entire part of the bearing

cap bolts, then tighten in tightening

sequence to specified torque.

Torque

30 kg'm

After semi-tightening both bolts evenly,

tighten them diagonally specified torque

using a torque wrench as follows.

<Tightening order>

(1) First stage : Coat engine oil over the
bolts.

/— EQM3059

(2) Second stage : Temporary assemble the bolts about 1 ~ 2 threads

(8) Third stage : With impact wrench, tighten up to about 15 kg.m

(4) Fourth stage : With torque wrench, tighten up to about 25 kg.m

(5) Fifth stage : By means of torque wrench, tighten finally in the specified torque.

(30 kg.m).

e Tighten the bearing cap in the sequence of 4-3-5-2-6-1-7.

e Check to see that the assembled crankshaft turns smoothly.

9.3.6. Flywheel housing

2

e Temporarily install the guide bar on the
cylinder block.

e Apply gasket to the cylinder block.

e Using the dowel pin and guide bar,
install the flywheel housing and tighten
the fixing bolts in a diagonal sequence

to specified torque.

Torque

12 kg*m

9.3.7. Rear oil seal

pg

e Apply lubricating oil to the outside of
theoil seal and flywheel housing inside
diameter and fit them over the crank
shaft, then assemble the oil seal using

an oil seal fitting jig.

-94 -
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9.3.8. Flywheel

e Install a guide bar into a bolt hole on the
crank shaft, and lift the flywheel to align

the dowel pin with the pin hole on the fly-

wheel for temporary assembly opera-

tion.

e |nstall bolts in the remaining holes, take

out the guide bar, then install a bolt in

the hole where the guide bar had been

inserted.

ified torque.

Q e Tighten the fixing bolts using a torque

wrench in a diagonal sequence to spec-

Torque

18 kg'm

9.3.9. Timing gear case

E e Mount gasket using dowel pin on the

cylinder block.

e Install the timing gear case by aligning

the dowel pin with the dowel pin hole on

the timing gear case.

9.3.10. Fuel injection pump drive gear

assembly

e Mount gasket by aligning the bolt holes

with the pin holes on the bearing hous-

ing.

e Tighten up the fixing bolts in the direc-

tion of fuel injection pump.
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9.3.11. Timing gear

e Install the oil pump idle gear onto the

No.7 bearing cap.

@\ e |nstall a thrust washer over the camshaft

and assemble the cam gear by aligning

it with camshaft key groove.

Torque 3.1 kg'm

AMDO083I

e With the oil port on the idle gear pin fac-
ing the cylinder block, install the idle

gear pin.

EA8M3004

e Install the idle gear by coinciding the
marks impressed on the crank gear, — Mark "2"

cam gear, fuel injection pump drive gear,

ump drive gear

e Install a thrust washer on the idle gear \\ p
Q\ and tighten to specified torque. —

' Fuel injectiok
p 2

and idle gear.

Mark "1"
Torque 7.4 kg'm Mark "0"
EA8M3005
e Check and adjust the amount of back-
lash between gears using a feeler
gauge.

Measuring position

(between) Backlash Limit

Cam gear & idle gear | 0.16 ~0.28 mm | 0.35 mm

Crank gear & idle gear | 0.16 ~0.28 mm | 0.35 mm

Injection pump &

idle gear 0.16 ~0.28 mm | 0.35 mm
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9.3.12. Timing gear case cover

9.3.13.

e Install dowel pin on the timing gear case.

e Mount a gasket by aligning the fixing
bolt holes with those on the gasket.

e Align the dowel pin with the cover pin
hole, then install the cover with light tap.

e Tighten the fixing bolts beginning with

the oil pan fitting face.

Front oil seal

e Apply lubricating oil to the outside of the
oil seal and timing gear case inside
diameter and fit them over the crank-
shaft, then assemble the oil seal using

an oil seal fitting jig.

9.3.14. Cylinder liner

El

e Stand the cylinder block so that the fly-
wheel faces downward.

e Thoroughly clean the liner flange fitting
surface and bore inside with com-
pressed air to prevent the entry of for-
eign substances.

e After the cleaning operation, make the
cylinder liner dried up and push it into
the cylinder block by hand.

e Wet the liner inside diameter with engine

oil.
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9.3.15. Piston and connecting rod

[

e Use a piston heater to heat the piston

approximately 100 °C (212 °F) for 5 min-

utes.

e Align the piston pin hole with the oiled
connecting rod small end and press the
piston pin (by lightly tapping with a rub-

ber hammer) to assemble the connect-

ing rod with the piston.

¢ Noting the direction of the piston, make
the longer side (machined with key
groove on the bearing) of the connecting
rod big end and the mark of ‘|’
impressed on the inside of the piston
face each other in opposite directions.
On the piston head surface, the longer
side of connecting rod big end is in
opposite direction from the valve seating
surface as well as in the same direction

with the narrow margin of combustion

chamber.

e |Install the snap rings and check to see

that it is securely assembled.

e Install the piston ring in the piston using

piston ring pliers.

- 08 -
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e |dentify the mark "Y" or "TOP" on the
ring end to prevent the top and bottom of
the piston ring is interchanged each
other and make the marked top face

upward.

Note : Be sure to make the piston ring end

marked face("Y" or "TOP") upward.

e Adjust the angle among individual piston
ring gaps to 90° and fit a piston assem-
bling jig onto the piston, Use care not to
match the ring gaps with the pin direc-

tion.

e Install the bearing by aligning it with the
connecting rod key groove and apply oil

to the bearing and piston.

e Position the valve seating surface
toward the tappet hole and insert the
piston with hand.

Use care not to damage the cylinder
liner and piston, and slightly lift and
insert the piston into the cylinder so
that the ring may not be damaged by

the fillet of the liner.

e |nstall the bearing in the connecting rod

cap and apply oil.

e Make sure that the manufacture serial
numbers impressed on the connecting
rod cap and connecting rod big end are
identical, and install the connecting rod

cap by aligning it with dowel pin.
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e Wet the fixing bolts with oil, semi-tighten them with hand, tighten them to specified torque

using a torque wrench as follows.
<Tightening order>

(1) First stage : Coat engine oil over bolts

(2) Second stage : Temporary screw the bolt about 1 ~ 2 threads

(8) Third stage : With torque wrench, tighten at about 15 kg.m

(4) Fourth stage : With torque wrench, tighten up to about 22 kg.m
(5) Fifth stage : Finally, tighten in the specified torque 28kg.m with torque wrench .

Torque 28 kg'm

e Move the bearing cap with hand, and
release and reassemble it if no move-

ment is detected.

9.3.16. Relief valve

e Assemble the relief valve.

9.3.17. Oil pump and oil pipe

24

e Install a dowel pin in the No.7 bearing
cap, then assemble the oil pump with

specified torque.

Torque 4.4 kg'm

e Assemble the oil suction pipe with the
delivery pipe, then install the bracket on

the bearing cap.
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9.3.18. Qil pan

e Mount gasket and put the oil pan there-
on.

e Place stiffeners and tighten bolts.

Q e Align the bolt holes with gasket holes to

prevent damage to the gasket and tight-

en to specified torque.

Torque 2.2 kg'm

9.3.19. Intake and exhaust valves

e |dentify the marks of “IN” and “EX”
impressed on the valve head before

assembling the valve with the valve
head.

e With a valve stem seal fitting jig, assem-
ble the valve stem seal with the valve

guide.

e After installing valve springs and spring
retainer, press the retainer with a jig,

then install cotter pin.

Z:é\ e Tap the valve stem lightly with a rubber

hammer to check that the valve is

assembled correctly.
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9.3.20. Nozzle tube

- e Apply sealant (LOCTITE # 620) to the nozzle tube and place the O-ring over the cylinder

head fitting face on the nozzle tube, then install the nozzle tube in the cylinder head.

e Install a guider of the nozzle tube insert
ass’y (Guider + Expander) the cylinder

head, then tighten the nozzle fixing nuts.

EAMDO098I

e Apply engine oil to an expander and

install it onto the special tool (guider).

e Tighten the bolts until the expander is

forced out of the cylinder head bottom.

2:6\ e After mounting the nozzle tube, make a

hydraulic test to check for water leaks.

Test pressure 2 kg/cm?

EAMDO099I

9.3.21. Cylinder head

e |nstall the injection nozzle fixing stud
bolts and water pipe fixing stud bolts.
@ e Clean the head bolt holes on the cylin-

der block with compressed air to remove

foreign substances and thoroughly
clean the gasket fitting face of the cylin-
der block.

e Install head gasket, with 'TOP' mark fac-

ing upward, on the cylinder block by

EAMD101I

aligning the holes with dowels.

Cylinder | Asbestos core type | Semi steel type
Head
gasket Rubber color : Black | Rubber color : Red

Use bolt @
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e Check the inside of combustion chamber for foreign substances, and carefully mount the

cylinder head assembly in the block by aligning the dowel pin with the dowel pin hole. Be

careful not to damage the head gasket. If the dowel pin is not in alignment, lift the cylinder

head again and then remount it.

e Coat the head bolts with engine oil, then tighten them in proper sequence to the specified

torque.

<Cylinder Head Bolts>

Type 1 Type 2

Type 3(12.97)

Type 4(12.97T)

Type 5(10.97)

@

M14x1.5x153

M14x1.5x150

M14x1.5x150

Finished : 150°

Type
M14x1.5x153 | M14x1.5x150
. 1st : 6kg.m
Tighten 24.5kg.m |2nd : 180°
torque

1st : 6kg.m
2nd : 90° + 90°
Finished : 30°

1st : 7kg.m
2nd : 90° + 90°

1st : 6kg.m
2nd : 90° + 90°
Finished : 90°

However, before tightening bolts, align the side face of 2

should be adjusted in a straight line exactly.

<Tightening order of bolts by steps>

(1) First stage: Coat the bolts with engine

oil.

(2) Second stage : Tighten 1 ~ 2 threads

with hands.

(3) Third stage : Tighten at about 6 kg.m

with a wrench.

(4) Fourth stage : Tighten at rotating
angle method 90° with a
wrench.

(5) Fifth stage : Tighten at rotating angle

method 90° with a wrench.

(6) Sixth stage : Finally, tighten at rotating

angle method 90° with a

torque wrench .

Especially, all bolts are tightened simulta-
neously in each step according to above

process as possible.
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ﬁ Note : Cylinder head bolts should be replaced by new one after using two or three times

because of being loosed as a result of its length too extended. (Limit length 150mm)

g

e Adjust the valve clearance as following guide.

<Guide for valve clearance adjustment>

e Coat the push rod with engine oil and insert it into the push rod hole.

& After letting the #1 cylinder’s piston come at the compression top dead center by turning

the crankshaft, adjust the valve clearances.

1 E

respectively and then tighten with the lock nut.

¢ Loosen the lock nuts of rocker arm adjusting screws and push the feeler gauge of specified

value between a rocker arm and a valve stem and adjust the clearance with adjusting screw

& As for the valve clearance, adjust it when in cold, as follow.

Model

Intake Valve

Exhaust Valve

DE12T
P126TI / P126TI-1

0.3 mm

0.3 mm

- By cranking the engine, let #6 cylinder’s valves overlap.

- In time, adjust the valve clearance corresponding to “ == ” of lower lists.

- Adjust the valve clearance corresponding to “ =» ” of lower lists.

- After reinsuring the valve clearances, retighten if necessary.

o No. 1 Cylinder is located at the side where flywheel was installed.

Flywheel

/

d

Intake Valve

Exhaust Valve

Cylinder No. Cooling Fan

EA806001
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[}

e Adjust valve clearance with a feeler
gauge and tighten the fixing nuts to

specified torque.

Torque 4.4 kg'm

9.3.22. Rocker arm assembly

2

e Apply lubricating oil to the rocker arm
bush and shaft, and assemble the inter-
mediate bracket with the rocker arm

using fixing bolts.

M10(x2) : 4.4 kg'm

Torque M8 : 2.2 kg-m

e Semi-install valve clearance adjusting

bolts onto the rocker arm.

e Install the spring, rocker arm, bracket,
rocker arm, spring, washer, and snap
ring in the described sequence.

e Install the rocker arm and bracket in the

same direction.

9.3.23. Injection nozzle

-

e |nstall the dust seal with its round portion
facing downward.

e Mount a seal ring (0.5 mm) on the seal
ring seating surface of the nozzle tube
and assemble nozzle holder assembly
with the stud bolt with the nozzle pipe

installing direction facing outward.

e Be sure to follow the specified torque.

Torque 1.0 kg'm
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9.3.24. Oil cooler

e |nstall the oil cooler onto the oil cooler
cover.

e Carefully apply the gasket to prevent oil
leakage.

e Do not damage the gasket and install
the cover onto the cylinder block.

e Connect a connection pipe between the

water pump and oil cooler.

9.3.25. Oil filter

e Install the oil filter onto the cylinder
block, and tighten the fixing bolts.

e With the hollow screw, assemble the oil
pipe connected between the oil cooler
and cylinder block.

e Install a connection pipe between the oil
cooler and oil filter.

e Install the oil cooler connecting pipe.

e Install packing and assemble the car-

tridge using a filter wrench.

9.3.26. Injection pump

e |nstall the injection pump bracket in the
cylinder block.

After measuring the amount of run-out

@
Q

with an alignment setting jig, disassem-
ble the bracket, adjust the shims, then

reassemble it.

Run out 0.2 mm or less

L]
e Mount the top/bottom adjusting shims in

. the bracket and then mount the fuel

injection pump.

[
LA

Q e Tighten the fixing bolts in a diagonal

sequence to specified torque.

Torque 4.4 kg'm
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E e Turn the flywheel until No. 1 piston is

placed in the “OT” position of notch Timing ﬁ
marks on the flywheel, and then turn check hole ‘i “E&

again the flywheel clockwise until show-
ing the notch mark of the right figure cor-

responding to the injection timing is

aligned with the pointer (i) on the fly-

wheel housing.

DE12T | P126TI/P126TI-II

Fuel injection

timing o o
(B.T.D.C 12 16
static) o
Injection timing Flywheel
notch mark ring gear

EA806002

m

mark

e Turn the timer until the notch mark of the
indicator plate attached to the fuel injec-
tion pump is aligned with the notch mark

of the timer.
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Q e Tighten the Coupling fixing bolts and

y ’\\W.\\\\\ - >
nuts to specified torque. )y@&&

DY)

Torque 6.0 kg'm

@\ e Tighten the drive shaft connecting flange

fixing bolts to specified torque

Torque 7.5 ~ 8.5 kg'm

EAMDO21I

e Install the oil delivery pipe and return

pipe.

9.3.27. Vibration damper end pulley

e Install the vibration damper on the

crankshaft pulley.

@\ e Install the crankshaft pulley assembly on

the crankshaft, then tighten the bolts

and thrust washers.

Torque 13.4 kgm

9.3.28. Fan drive pulley

e Install the fan drive pulley onto the tim-

ing gear case cover.

9.3.29. Water pump

e Mount a new O-ring.

Install the water pump drive pinion over

the PTO (power take-off) spline.

Connect water pipes and by-pass pipe

to the water pump.

Connect a water pipe to the expansion
tank.

EAMD112I
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9.3.30. Power take-off

e Assemble the power take-off sub assem-
bly.

9.3.31. Exhaust manifold

e Install the exhaust manifold gasket over
the stud bolts by aligning the gasket with
the exhaust port on the cylinder head so

that the face and back of the gasket can

be positioned correcitly.

e Semi-assemble the exhaust manifold

and install the heat resisting plate.

e First, install the nuts and then place an

iti I h of th
additional nut on each of them to prevent EQM3096]

looseness.

9.3.32. Turbocharger

e Fit a new gasket over the stud bolts of

the exhaust manifold before tightening

those turbocharger fixing bolts.

e Install the oil supply pipe and return pipe.

e Semi-assemble the bracket to the intake

pipe, connect a rubber hose between the

turbocharger and intake pipe using rub-

ber hose, then assemble the bracket

completely.
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9.3.33. Starter

e Assemble the starter in position on the
flywheel housing.

ED50MO009
9.3.34. Intake manifold

e Fit a gasket on the intake manifold

before assembling the intake manifold.

IO

9.3.35. Injection pipe & fuel return pipe

e Assemble the injection pipe according to
i;)\ specified torque as blow

Nut size Torque
Spanner Dia. 17mm 3.0Kg-m
Spanner Dia. 19mm 4.0Kg-m

Q e Semi-assemble the nuts at both end of

the fuel injection pipe and tighten them

up one by one to specified torque.

Torque

1~1.5Kgm

e Tighten the hollow screws to assemble
the fuel return pipe.

e Assemble the fuel return hose on the fuel
injection pump.

EAMD120I
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9.3.36. Fuel filter

e Assemble the fuel filter with the intake
manifold.

e Assemble the fuel feed hose according
to the direction of an arrow impressed on
the fuel filter head so that fuel can be fed
in the sequence of FUEL FEED PUMP
—> FUEL FILTER —> FUEL INJECTION
PUMP.

9.3.37. Cylinder head cover

)

e Assemble the cover packing with the
cover, install the cover on the head, then
tighten the fixing bolts in sequence to

specified torque.

Torque 2.5 kg'm

e Assemble the breather hose with PCV

valve.

9.3.38. Alternator

e [nstall the alternator mounting bracket.
e Install the alternator with fixing bolts to

the mounting bracket.
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9.3.39. Cooling fan

e Install the cooling fan and flange, then
tighten the fixing boltd.

9.3.40. V- belt

e Install the V-belt on the crank pulley,

alternator pulley and fan drive pulley.

En e Adjust the V-belt tension using the ten-
sion adjusting bolt.

9.3.41. Qil level gauge

e Assemble the oil level gauge and guide
tube on the oil pan.

9.4. Breaking-in

EQM3106l

Press here
15mm
Alternator Fan
Pulley Pulley
V-belt
Crank Pulley  £a803005

’\‘_JJLj

BN

EQM3005I

Refer to “Breaking-in” in chapter of “Commissioning and Operation”.
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10. Maintenance of Major Components

10.1. Cooling System
10.1.1. General information

This engine is water-cooling type. Heat from the combustion chamber and engine oil heat are
cooled down by coolant and radiated to the outside, resulting in the normal operation of the
engine.

Looking into the cooling system, the water pumped up by the water pump circulates around
the oil cooler through the water pipe to absorb the oil heat, and then flows through the water
jacket of the cylinder block and water passage of the cylinder head to absorb the heat of the
combustion chamber.

The water absorbing the oil heat and combustion chamber heat goes on to the thermostat
through the water pipe, and circulates to the water pump if water temperature is lower than
the valve opening temperature on the thermostat, while circulating to the radiator at water
temperature higher than the valve opening temperature. At the radiator, the heat absorbed in

the coolant is radiated to cool down and the coolant recirculates to the water pump.

< Thermostart < Water pipe

|

Cylinder head

|

Cylinder block

|

> Water pump —_—] Oil cooler

=0 ~0—001

ED50M006

e Specification

Item Specification

1. Water pump Centrifugal type

type

Delivery About 280 liter/min

Pumping speed 2,234 rpm

Pumping back pressure 760 mmHg
2. Thermostat

Operating temperature 71 ~85°C
3. Cooling fan and belt

Fan diameter - Number of blades g755 -7

Fan belt tension 15mm/ deflection by thumb
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10.1.2. Water pump

e L oosen the bolt (16) to disassemble the housing cover (15).

Heat the impeller (6) slightly, then remove it using a puller jig.

e Remove the mechanical seal.

e Unscrew the socket bolt (12) and remove the shaft and bearing assembly from the housing.
e With a press, remove the spline shaft and bearing.

* Reverse the disassembly sequence for reassembly operation.

¢ Replace the oil seal (7) with a new one at reassembly.

e To reassemble the impeller, maintain a constant gap (0.3 ~ 0.6 mm) between the impeller

and pump housing using a feeler gauge.

Thickness 0.3 ~ 0.6
| /]
g Th -
SN i
7%
7 1
7|
Par latex coating \\L/
g 11

"’\iﬁff |
7

= ®

16)(15)(14

—

ED50MO007
<Construction of water pump>
1. Water pump housing 8. Ball bearing 13. Spline shaft
4. Shaft 9. Spacer 14. Gasket
5. Mechanical seal 10. Ball bearing 15. Housing cover
6. Impeller 11. Bearing cover 16. Bolt
7. Qil seal 12. Socket bolt
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10.1.3. Thermostat

e General descriptions and main data / //I'o radiato;\ \
The thermostat maintains a constant tem- / / \ \
perature of coolant (71 ~ 85°C) and / / @ \ \
improves thermal efficiency of the engine | Y
by preventing heat loss. IJ ! l
Namely, when the temperature of coolant o @/ / F
is low, the thermostat valve is closed to # 4 Egi\olgss
make the coolant bypass to directly enter \'/:vg)t?r%%%l:gg (W;L% gypasﬁ] / /,/
the water pump; when the coolant temper- 7ﬁ\‘ ‘ ' ‘ / EAMCO02]

ature rises to open wide the thermostat
valve, the bypass circuit is closed and the
water passage to the radiator is opened so that the coolant is forced to flow into the radiator.

Item Specifications
Type Wax-pallet type
Open at 71°C
Open wide at 85 °C
Valve lift 8 mm or more

¢ Inspecting

(1) Check the wax pallet and spring for
damage.

(2) Put the thermostat in a container of Temp. gauge

water, then heat the water slowly and

check temperature with a thermometer.
If the valve lift is 0.1 mm (starting to Wooden plate
open) at temperature of 71 °C and 8 mm
or more (opening wide) at temperature

of 85 °C, the thermostat is normal. EFM2055I

* Replacing thermostat and precautions for handling

(1) Precautions for handling
The wax pallet type thermostat does not react as quickly as bellows type one to a varia-
tion of temperature of coolant. Such relatively slow reaction is mainly due to the large
heat capacity of the wax pellet type thermostat. Therefore, to avoid a sharp rise of
coolant temperature, it is essential to idle the engine sufficiently before running it. In cold
weather, do not run the engine at overload or overspeed it immediately after starting off.

(2) When draining out or replenishing coolant, do it slowly so that air is bled sufficiently
from the entire cooling system.

(3) Replacing thermostat
If the thermostat is detected defective, retrace with a new one.
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10.1.4. Diagnostics and troubleshooting

Complaints

Possible causes

Corrections

1. Engine overheating

e Lack of coolant

e Radiator cap pressure
valve spring weakened

e Fan belt loosened or
broken

e Fan belt fouled with oil

e Thermostat inoperative

e Water pump defective

e Restrictions in water
passages due to deposit
of scales

e Injection timing incorrect

rectly

¢ Restriction in radiator
core

e Gases leaking into water
jacket due to broken cyli

nder head gasket

* Replenish coolant

* Replace cap

e Adjust or replace fan belt

e Replace fan belt

* Replace thermostat

e Repair or replace

e Clean radiator and water
passages

e Adjust injection timing cor

e Clean exterior of radiator

¢ Replace cylinder head

gasket

2. Engine overcooling

e Thermostat inoperative
e Ambient temperature

too low

* Replace thermostat

e |nstall radiator curtain

3. Lack of coolant

e Radiator leaky

e Radiator hoses loosely
connected or damaged

e Radiator cap valve spring
weakened

e Water pump leaky

e Heater hoses loosely
connected or broken

e Cylinder head gasket
leaky

e Cylinder head or cylinder

block cracked

e Correct or replace
e Retighten clamps or
replace hoses

e Replace cap

e Repair or replace

e Tighten or replace hoses

¢ Replace cylinder head
gasket

¢ Replace cylinder head
block

4. Cooling system

noisy

e Water pump bearing
defective

e Fan loosely fitted or bent

e Fan out of balance

e Fan belt defective

e Replace bearing

e Retighten or replace fan
* Replace fan

* Replace fan belt
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10.2. Lubricating System

10.2.1. General descriptions and main data

e General descriptions

All the engine oil pumped up from the oil pan by the gear type oil pump is filtrated through

the oil cooler and oil filter, and this filtrated oil is forced through the main oil gallery in the

cylinder block from where it is distributed to lubricate the various sliding parts, and fuel

injection pump in order to ensure normal engine performance.

e Specifications

Bypass for oil cooler

Opening pressure

Opening pressure

Relief valve opening pressure

Adjusting valve for spray nozzle

10+1.5 kg'cm?

5+1 kg:cm?

1.5 ~ 1.8 kgrcm?

Valve opening pressure
Bypass for entire oil filter

Valve opening pressure

Item Specifications Item Specifications
Lubricating system Forced pressure| Oil filter type Full flow
circulation
Oil pump type Gear type Bypass for filter element

1.8 = 2.3 kg.cm?

4.0 ~ 4.8 kg.cm?

e Diagram of lubricating system

Rocker arm
11 11 11 11 11 11
TT TT TT TT TT TT

Conn. rod bearing
Main bearing

T
7

|

—$x&—|E——————{m

< | [

§]

< 1| [F——
I

%i

WAter pump
bearing

Fuel injection
pump

Turbocharger

Oil spray nozzle

XX

Main oil gallery

Relief valve

%

1.3bar
il coo Oil filter Oil pump
M (1] O
Valve Valve Valve
10bar PY
Sbar 3bar

ED50MO008
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10.2.2. Oil pump

e Disassembly
(1) Disassembly of oil pump drive gear
a .Unscrew the screw and disassem-
ble the oil relief valve.
b. Unfold the washer for the oil pump
drive gear fixing nut and remove
the nut.

c. Disassemble the drive gear.

(2) Remove the oil pump cover fixing nuts
and disassemble the oil pump cover.
The oil pump cover is fixed with the

two dowel pins.

(3) Disassemble the drive gear and dri-

ven gear.

¢ Inspection and correction

(1) With steel rule and feeler gauge, mea-
sure the axial end play of the oil pump
gear. Replace if the measured value is

beyond the limit.

End play 0.025 ~ 0.089 mm

(2) With a feeler gauge, measure the
amount of backlash between the oil
pump drive gear and driven gear.
Replace if the measured value is

beyond the limit.

Backlash 0.50 ~ 0.64 mm
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(8) Measuring clearance between drive shaft and bushing
a. Measure the outside diameters of the drive shaft and driven shaft, and replace if the

measured values are less than the limit.

Limit $16.95 mm

b. Measure the inside diameter of the pump body bushing to determine the clearance
between the bushing and shaft, and compare the measured value with the standard

value to determine whether to replace or not.

Clearance | 0.032 ~ 0.077 mm

e Reassembly

(1) For reassembly, reverse the disassembly sequence.

10.2.3. Oil filter

The oil filter mounted in this engine is of cartridge type, so it is necessary to replace it with

a new one at the specified intervals.

Qil filter (Cartridge)

Qil filter head

1)

)

1IN
A
N
|
|
-

EQM4010I
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10.2.4. Diagnostics and troubleshooting

Complaints

Possible causes

Corrections

1. Oil consumption

excessive

e Poor oil
¢ Oil seal or packing leaky

e Pistons or piston rings worn

e Cylinder liner worn

e Piston rings sticking

e Valve guide oil seals or valve

guides, or valve stem worn

e Use suggested oil

e Replace

e Replace pistons and/or pis
ton rings

e Replace cylinder liner

¢ Replace pistons and/or pis
ton rings

e Replace

2. Oil pressure too low

e Poor oil

¢ Relief valve sticking

¢ Restrictions in oil pump
strainer

e Oil pump gear worn

¢ Oil pump feed pipe cracked

e Oil pump defective

¢ Oil pressure gauge defective

e Various bearings worn

e Use suggested oil
e Replace

e Clean strainer

e Replace
e Replace
e Correct or replace
e Correct or replace

e Replace

3. Oil deteriorates

quickly

* Restriction in oil filter

e Gases leaking

e Wrong oil used

¢ Replace filter element
e Replace piston rings and
cylinder liner

e Use suggested oil

-120 -




10.3. Fuel Injection Pump
10.3.1. General information of fuel system

The fuel system consists of the fuel tank, injection pump, injection nozzle, fuel filter, and fuel

lines such as pipes and hoses necessary to connect those components.

1 2 5\
1a 7
“——13
o TILE W !
8 [
- \ i —/ 12
2
N 10
o M 9 } 11
EA803004
1. Fuel filter 7.Delivery pipe
1a. Fuel water drain plug 8.Fuel pipe (manual pump—> filter)
2. Air bleeding screw (for fuel filter) 9.Fuel tank
3. Injection nozzle 10. Fuel return pipe
4. Overflow tube 11. Suction pipe
5. Fuel pipe (filter — injection pump) 12.Feed pump
6. Overflow valve 13. Injection pump
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10.3.2. Injection pump

The components relating to the injection pump should be serviced at regular intervals as the
plunger and delivery valve may be worn after a given length of time for use and cause the
deterioration of the engine.

Make sure that servicing should be performed at the professional maintenance shop as
authorized by Bosch or Zexel Company.

For adjustment of fuel injection volume, refer to the ‘Specifications of fuel injection pump’

described on the following pages.

1) DE12T

(1) Main data and specifications

Part No. :65.11101-7222(106672-9920)

Model : NP-PE6P120/720RS3000(106061-7250)
Governor : NP-EP/RSV200-1200PD36C311(105407-4720)
Timer : without timer

Plunger 1 12, right hand helix 30 lead

Delivery valve : 120 mm3/st(¢ 8 x 2.4mm)
: NP-FP/K-P(105207-1400)
4.7 mm

:65.10101-7300(105160-4351)

Fuel feed pump
Pre-stroke

(2) Nozzle holder assembly

(3) Nozzle 1 65.10102-6046(105029-1330)
(4) Injection pipe : 65.10301-7004B
(5) Injection order : 1-5-3-6-2-4
(6) Injection timing :BTDC 12°C
(7) Calibration data
Adjusting | Rack position| Pump speed | Injection volume | Variation | Basic | Fixing | Ref.
point (mm) (rpm) (mm3/1,000st) rate (%) | point | point
A 10.8 900 129+2 +2
B 11 875 (135)+3 -
C Approx. 6.4 250 14.5+1.5 +15
D - 100 193.5+10 -
Content Specification Engine
Application
Nozzle holder assembly 105780-8140 65.10101-7300
Nozzle 105780-0000 65.10102-6046
Adijusting Nozzle holder 105780-2080 -
conditions Opening pressure 175 kg-cm? 220 kg-cm?
Injection pipe $8 x $3 - 600 mm $6 x ¢2.2 - 650 mm
Fuel delivery pressure 1.6 kg-cm? -
Fuel temperature 35 ~45°C 35~ 45 °C
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(8) Governor adjustment

RACK POSITION (mm)

over 14

11.0

10.8

6.5
6.4

Rack limit
D
B
A Idle springd
Set :6.585 mm
C
45% -—
250 400*° 900*
PUMP SPEED (rpm)

EA8M4001
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2) P126TI/ P126TI-I

(1) Main data and specifications

Part No.

Model

Governor
Plunger & barrel
Delivery valve

Fuel feed pump

:65.11101 -7310 (106674-4130 ZEXEL)
: NP-PE6P120/700RS3S (106067-6020)
: Ghana Control (DWA-2000)

: 12, right hand double helix 30 lead
:90mm?/st (87 x 2.35mm)

: NP-FP/KD-PS (105237-5470)

Pre-stroke

: 3.9 £0.05 mm

(2) Nozzle holder assembly :65.10101-7054 (10501-8520)

(3) Nozzle

(4) Injection pipe
(5) Injection order

(6) Injection timing

: 65.10102-6048 (105019-2450)

1 65.10301-6042, 65.10301-6043
: 1-5-3-6-2-4

:BTDC 16°

(A) Test condition

Nozzle & Holder Ass’y | 105780-8130 | Opening pressure : 175 kg-cm?

L Injection pipe(ID ,OD ,L) - $3.0 x $8.0 - 600 mm
for injection pump -
Test oil 1ISO4113 Temperature :40 + 5C
65.10101-7054 Nozzle (5 x $0.37)
Nozzle & holder Ass’y 1st pressure : 160 kg-cm?

(B) Engine standard

parts

65.10102-6048

2nd pressure : 220 kg-cm?

65.10301-6042
Injection pipe(ID, OD ,L) $p2.2 x $6 - 600mm
65.10301-6043

Rack diagram and setting valve at each point

Standby power

Injection Q’ty on RIG

Check | Rack | Pump (mm3 /1,000 st) Press.
point position | speed (A) Test condition | (B) Engine (mmHg)
(mm) | (rpm) -
for inj. pump standard parts
B 900 240+3 -
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10.3.3. Governor System (P126TI/ P126TI-II)
Governor system for fuel injection pump consists of “Integral Actuator” and “Speed Control Unit”.

10.3.3.1. Integral actuator

102
(4.016)
199 89
(6.260) (3.504)
48.5 68
(1.900) (2.;77)
(1.417)
99,5 SPLINE(36 TEETH)
(40.375) P gggg
P = e (o0
_ L = T T B
H 4-96.4 =
g 0252 22
[N
N ) oD .
L B 9 oF
33 =
e _ 52
[ e 8 ~
I— I LI BEARING RETAINER KIT ASS'Y 8 ,‘g
{ KT 275, 3000 PUMP ~
N ! .
I _
| L I
)ﬂ_ﬂ:‘! - : A ~
- - ] [ |
==l ;
(2.480)
85
(0.197)
102
(4.016)
EC20M316
<Dimension View>
Fig. No. Description Q’ty Remark
1 Frame 1
2 Bearing retainer kit Ass’y 1
3 Mounting bar 1
8 SWP connector 1 Mg610320
11 Front cover 1 T3.2
13 Shaft 1
15 Return spring guide Ass’y 1
16 Oil seal 1 SC 0283 EO
17 Allen screw 8 M5 x 0.8x L12
23 Manual stop device Ass’y 1
30 Stop plate 1 T3.2
52 Return shaft Ass’y 1
54 Stop level 1
62 Lead wire LG 16AWG
63 Corrugate tube Dia.10, L250+-10
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10.3.3.2. Speed Control Unit for Governor System

(DWC-2000 SERIES SPEED CONTROL UNIT)

<Introduction>

This speed control unit performs the electronic function of the engine governing system.
The speed control unit senses the pulses from the magnetic speed sensor, compares them
with the speed control unit's set point and supplies the appropriate current output to the
actuator to control the engine's fuel system.

An integral, independent single element speed switch is provided internally which can be
used to initiate engine shutdown in the event that an overspeed condition is reached. The
performance of the speed control unit is fast and responsive in either isochronous or droop
operation.

Adjustments are provided for: operating speed, idle speed, overspeed shutdown setting,
droop, run ramp, crank ramp, starting fuel, speed ramping and two performance adjust-
ments(gain and stability). All adjustments are accessible from the front cover. The primary
features of the DWC-2000 Series speed control unit are the engine STARTING FUEL and
SPEED RAMPING adjustments. The use of these features will minimize engine exhaust
smoke experienced prior to attain engine operating speed. The speed control unit also
includes other features such as adjustable droop and idle operation, inputs for accessories
used in multi-engine or special applications and protection against reverse voltage polari-
ty, transient voltages and accidental short circuit of the actuator. Loss of battery supply, loss

of speed sensor and overspeed signaling are built-in to provide engine shutdown.

<Description>

Battery ng\*/ﬁ%ﬂ

E F K%i;;L
A T

®
i—l =:|Dmp FYT— Pulse/second = Hz

D
Output PID < < 1L L1
Actuator Circuit Controller Z Fv
Converter ”

4
»

A

. C
_C Speed Adjustment —
B Starting Fuel
rt uf IDLE Speed 045 mm og—
Adjustment Adjustment ¢ ——1
Gain Adjustment
Speed Ramp

Adjustment

Stability Adjustment

CONTROL UNIT

EC80OMO007

Figure 1. Governor system schemetic
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The engine speed signal is usually obtained from a magnetic speed sensor mounted in close prox-
imity to the teeth of a ferrous ring gear that is driven by the engine. The frequency of the speed sen-
sor signal is proportional to the engine speed. The speed control unit will accept any signal if the fre-
quency is proportional to engine signal, and in the frequency range of the speed control unit (1K to
7.5K Hz.). The speed sensor is typically mounted in close proximity to an engine driven ferrous gear,
usually the engine ring gear. As the teeth of the gear pass the magnetic sensor, a signal is generat-
ed which is proportional to engine speed. The signal strength must also be within the range of the
input amplifier. An amplitude of 1 to 120 volts RMS is required to allow the unit to function within its
design specifications. The speed control unit has an input impedance of 20K-ohms between the
speed sensor input terminals. ("C" & "D"). Terminal "D" is connected internally to the battery negative.
Only one end of the shielded cable should be connected.

When a speed sensor signal is received by the controller, the signal is amplified and shaped by an
internal circuit to form constant area pulses. If the speed sensor monitor does not detect a speed sen-
sor signal, the output circuit of the speed control unit will turn off all current to the actuator.

The summing point of the speed sensor and the speed adjust control is the input to the dynamic con-
trol section of the governor. The dynamic control circuit, of which the gain and stability adjustments
are part, has a control function that will provide isochronous and stable performance for most engine
types and fuel systems.

The speed control unit circuit is influenced by the gain and stability performance adjustments. The governor
system sensitivity is increased with clockwise rotation of the gain adjustment. The gain adjustment has a non-
linear range of 33:1. The stability adjustment, when advanced clockwise, increases the time rate of response
of the governor system to match the various time constants of a wide variety of engines. The speed control
unit is a PID device, the "D", derivative portion can be varied when required.(See Instability section.)

During the engine cranking cycle, STARTING FUEL can be adjusted from an almost closed, to a nearly full fuel
position. Once the engine has started, the speed control point is determined, first by the IDLE speed set point
and the SPEED RAMPING circuit, After engine speed ramp- ing has been completed, the engine will be at its
governed operating speed. At the desired governed engine speed, the actuator will be energized with sufficient
current to maintain the desired engine speed, independent of load (isochronous operation).

The output actuator current switching circuit provides current to drive the actuator. The output transistor is alter-
nately switched off and on at a frequency of 300Hz. which is well beyond the natural frequency of the actua-
tor, hence no visible motion from the switching results. Switching the output transistors reduces its internal
power dissipation for efficient power control. The output circuit can provide current of up to 10amps continu-
ous at 25°2£C for 24VDC battery systems. The actuator responds to the average current to position the engine
fuel control lever.

In standard operation, the speed control unit performance is isochronous. Droop governing can be selected by
connecting terminals K & L and the percent of droop governing can be varied with the droop adjustment con-
trol. The droop range can be decreased by connecting Terminals G and H.

The speed control unit has several performance and protection features which enhance the governor system.
A speed anticipation circuit minimizes speed overshoot on engine startup or when large increments of load are

applied to the engine.
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1) Specification

e Performance

Isochronous Operation / Steady State Stability ..o, +0.25% or better
Speed Range/GOVEINOI ...t e 1K~7.5 K Hz continuous
Speed Drift with Temperature ... e +0.5% Maximum
IAIE AJUST CWV ettt ettt eas 60% of set speed
IdIe AJUST COWV et e ettt et e e e e e eeaas Less than 1200Hz
Droop RANGE .....cueiiiiii e e 1-5% regulation *
Droop Adj. Max.(K-L Jumpered) .....c.ccoiiiiiiiiiiiiiii e 450 Hz., = 90 Hz. per 1.0A change
Droop Adj. min.(K-L Jumpered) .....c..ccocoviiiiiiiiiiiiiiiieiieeeeee 20 Hz., + 8 Hz. per 1.0A change
Speed Trim RaAnge ... e et +210 Hz
Remote Variable Speed Range .................. 500~7.5 Hz. or any part thereof Terminal Sensitivity

J e 100 Hz + 15 Hz/Volt @ 6.0K Impendence

L e 680 Hz = 50 Hz/Volt @ 165K Impendence

N e 135 Hz + 10 Hz/Volt @ 1M () Impendence

P e 10 VCD Supply @ 20 [mA] Max.

e Environmental

Ambient Operating Temperature Range ... -40~85°C
Relative HUMIAITY ...t ettt e e e e e eea e up to 95%
All Surface Finishes ... Fungus Proof and Corrosion Resistant
e Power input
SUpPlY e, 24VDC Battery System(Transient and Reverse Voltage Protected)**
POlartY e Negative Ground(Case Isolated)
Power Consumption .........ccoooiiiiiiiiiiiie e 50[mA] continuous plus actuator current
Maximum controllable actuator current at 25°C-(Inductive Load) ................. 10{A} continuous***
Magnetic Speed Sensor Signal ... e 1~120[V] RMS
e Reliability
L7410 =110 T o PSPPI 1G @ 20~100 Hz
B2 € T PP 100% Functionally Tested
e Physical
DIMENSIONS ...ttt See Outline(Dia. 1)
ALY =T | o | S PN 705 grams
1AV, Lo T8 T 14 T P Any Position, Vertical Preferred

* Droop is based on a speed sensor frequency of 4000Hz. and an actuator current change of
1amp from no load to full load. Applications with higher speed sensor signals will experience
less percentage of droop. See droop description for specific details on operation of droop
ranges.

** Protected against reverse voltage by a series diode. A 15 amp fuse must be installed in the
positive battery lead.

*** Protected against short circuit to actuator(shuts off current to actuator), unit automatically

turns back on when short is removed.
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Diagram 1. DWC-2000 Wiring and Outline
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2) Application and installation information
The speed control unit is rugged enough for mounting in a control cabinet or engine mounted enclo-
sure or in a remote console up to 20 meters(65ft.) from the engine. Care should be taken to insure
that the speed control unit, mount it vertically so that condensation will not accumulate in the speed

control unit.

<Warning>
An overspeed shutdown device, independent of the governor system, should be provided to
prevent loss of engine control which may cause personal injury or equipment damage. Do
not rely exclusively on the governor system electric actuator to prevent over speed. A

Secondary shutoff device, such as a fuel solenoid must be used.

3) Wiring

Wiring to the speed control unit should be as shown in Diagram 1. Wire leads to the battery and
actuator from the speed control unit terminals A, B, E and F should be #16 AWG(1.3 mm sq.) or
larger. Long cables require an increased wire size to minimize voltage drops. An external 15amp
fuse is recommended in series with terminal F, the positive (+) battery input terminal.

The magnetic speed sensor leads must be twisted and/or shielded for their entire length. If shield-
ed cables are used, connect all the shields to terminal D only. The shield should be insulated to
insure no other part of the shield comes in contact with engine ground, otherwise stray speed sig-
nals may be introduced to the speed control unit. With the engine stopped, adjust the gap between
the magnetic speed sensor and the ring gear teeth. The gap should not be any smaller than 0.020
in.(0.45mm). Usually, gear tooth will achieve a satisfactory air gap. The magnetic speed sensor

voltage should be at least 1 VAC RMS during cranking.

4) Adjustments
e Before starting engine
Confirm the following adjustment positions. The adjustments are factory pre-set as follows :
Check to insure the GAIN and STABILITY adjustments, and if applied, the external SPEED TRIM
CONTROL are set to mid position.

Preset the DWC-2000 as follows:

Gain o Minimum CCW

Stability ..o Mid-range

Speed Adjust .......ooiiiiiiiie 3650Hz

Idle .o 1950Hz

(D] 0T o] o TP Maximum CCW (minimum setting)
overspeed ......cocoveiiiiiiiiiiiies Maximum CW

Run Ramp ...ccooiiiiiiieeas Maximum CW

CRANK Ramp ...coouiiiiiiiiiiiieeieeeeeee Maximum CW

STARTING FUEL ... FULL CW(Maximum Fuel)
SPEED RAMPING .....ccocoiiiiiiiiiiiiiienn, FULL CCW( Fastest )
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e Start engine
The speed control unit governed speed setting is factory set at approximately engine idle speed.
Crank the engine with DC power applied to the governor system. The actuator will energize to the
maximum fuel position until the engine starts. The governor system should control the engine at a
low idle speed. If the engine is unstable after starting, turn the GAIN and STABILITY adjustments

counterclockwise until the engine is stable.

e Governor speed setting
The governed speed set point is increased by clockwise rotation of the SPEED adjustment control.
Remote speed adjustment can be obtained with an optional 5K Speed Trim Control.

(See Diagram 1.)

e Governor performance
Once the engine is at operating speed and at no load, the following governor performance adjust-

ment can be made.

A. At no load, turn the gain control CW until instability results. Then back-off slightly CCW (1/8 turn)
beyond the point where stability returns.
B. Turn the stability control CW until instability results. Then back-off slightly CCW (1/8 turn) beyond

the point where stability returns. Excellent performance should result from these adjustments.

If instability cannot be corrected or further performance improvements are required, refer to the sec-
tion on SYSTEM TROUBLESHOOTING.

Starting fuel adjustment

The engine's exhaust smoke at start-up can be minimized by completing the following adjustments.

A. Place the engine in idle by connecting Terminals M & G.

B. Adjust the IDLE speed for as low a speed setting as the application allows.

C. Adjust the STARTING FUEL CCW until the engine speed begins to fall. Increase the STARTING
FUEL slightly so that the idle speed is returned to the desired level.

D. Stop the engine.

One of two methods of operation for the DWC-2000 may now be selected.

Method 1 : Start the engine and accelerate directly to the operating speed(Gen Sets, etc.).
&% Remove the connection between Terminals M & G. Start the engine and adjust the
SPEED RAMPING for the least smoke on acceleration from idle to rated speed. If the
starting smoke is excessive, the STARTING FUEL may need to be adjusted slightly
CCW. If the starting time is too long, the STARTING FUEL may need to be adjusted
slightly CW.
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Method 2 : Start the engine and control at an idle speed for a period of time prior to accelerating to
the operating speed. This method separates the starting process so that each may be
optimized for the lowest smoke emissions.
¢ Replace the connection between Terminals M & G with a switch, usually an oil pres-

sure switch. Start the engine. If the starting smoke is excessive, the STARTING FUEL
may need to be adjusted slightly CCW. If the starting time is too long, the STARTING
FUEL may need to be adjusted slightly CW.

When the switch opens, adjust the SPEED RAMPING for the least amount of smoke

when accelerating from idle speed to rated speed.

e Idle speed setting
If the IDLE speed setting was not adjusted as detailed in "Starting Fuel Adjustment" section, then
place the optional external selector switch in the IDLE position. The idle speed set point is increased
by clockwise rotation of the IDLE adjustment control. When the engine is at idle speed, the speed

control unit applies droop to the governor system to insure stable operation

e Speed droop operation

Droop is typically used for the paralleling of

engine driven generators.

. . . Adjust the DROOP adjustment
Place the optional external selector switch in SPEED
the DROOP position, DROOP is increased by [ No load \7L°ad vp_| | DRo0P i
v(Below 10% of the set-speed)

clockwise rotation of the DROOP adjustment Set speed \?——

. . : )
control. When in droop operation, the engine W
speed will decrease as engine load increas-
es. The percentage of droop is based on the TIME

actuator current change from engine no load

EC80OMO009

to full load. A wide range of droop is available Figure 3. The relation between the speed
with the internal control. Droop level require- and a amount of load.

ments above 10% are unusual.

If droop levels experienced are higher or

lower than those required, contact the factory

for assistance.

After the droop level has been adjusted, the

rated engine speed setting may need to be

reset. Check the engine speed and adjust the

speed setting accordingly.
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e Accessory input

The AUXiliary Terminal N accepts input signals from load sharing units, auto synchronizers, and
other governor system accessories, DWC accessories are directly connected to this terminal. It is
recommended that this connection from accessories be shielded as it is a sensitive input terminal.
If the auto synchronizer is used alone, not in conjunction with a load sharing module, a 3M ohm
resistor should be connected between Terminals N and P. This is required to match the voltage lev-
els between the speed control unit and the synchronizer.

when an accessory is connected to Terminal N, the speed will decrease and the speed adjustment
must be reset.

when operating in the upper end of the control unit frequency range, a jumperwire or frequency trim
control may be required between Terminals G and J. This increases the frequency range of the

speed control to over 7000Hz.

e Accessory supply
the +10 volt regulated supply, Terminal P, can be utilized to provide power to DWC- 2000 governor
system accessories. Up to 20ma of current can be drawn from this supply. Ground reference is

Terminal G. Caution : a short circuit on this terminal can damage the speed control unit.

e Wide range remote variable speed operation

Simple and effective remote variable speed can be obtained with the DWC-2000 Series control unit.
A single remote speed adjustment potentiometer can be used to adjust the engine speed continu-
ously over specific speed range. Select the desired speed range and the corresponding poten-
tiometer value.(Refer to TABLE 1.) If the exact range cannot be found, select the next higher range
potentiometer. An additional fixed resistor may be placed across the potentiometer to obtain the
exact desired range. Connect the speed range potentiometer as shown in Diagram 2.

To maintain engine stability at the minimum speed setting, a small amount of droop can be added
using the DROOP adjustment. At the maximum speed setting the governor performance will be near

isochronous, regardless of the droop adjustment setting.

TABLE 1. Variable Speed Range Potentiometer Value

Speed Range Potentiometer Value
900 Hz 1K
2,400 Hz 5K
3,000 Hz 10K
3,500 Hz 25K
3,700 Hz 50K
Diagram 2.
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e OVERSPEED shutdown setting
DWC-2000 has a Test switch to determine the OVERSPEED set point and test the engine shut-
down function. If you want to adjust the OVERSPEED set point at the speed about 10% higher
than the RUN set speed, use the Test switch. When the engine is operating at the Run set speed
in pushing the Test switch, rotate the Overspeed Adjust. by CCW until the Overspeed shutdown
function is operated. When the Test switch is pushed, the Overspeed set point is reduced to 10/11

of the real set point.

e RUN ramp turn-On speed setting
When the engine is operating at the Run set speed, adjust the Run lamp adjustment CCW until

the lamp is on. Then, more rotate 1/2 turn by CCW.

e CRANK ramp turn-on speed setting
When the engine is operating at the Idle set speed(800rpm), adjust the Crank lamp adjustment

CCW until the lamp is on. Then, more rotate 1.5 turns by CCW.

5) System troubleshooting

e System Inoperative
If the engine governing system does not function, the fault may be determined by performing the
voltage tests described in steps 1,2,3,and 4. (+) and (-) refer to meter polarity. Should normal val-
ues be indicated as a result of following the trouble shooting steps, the fault may be with the actu-

ator or the wiring to the actuator. See the actuator publication for testing details.

STEP | TERMINALS | NORMAL VALUE PROBABLE CAUSE OF ABNORMAL READING
1. DC battery power not connected. Check for
blown fuse.
1 F(+) & E(-) Battery Supply
Voltage(24V) 2. Low battery voltage.
3. Wiring error.
1. Gap between speed sensor and gear teeth
too great. Check gap.
: 2. Improper or defective wiring to the speed
> Cc&D 1.0VAC RMS min., prop _ 9 > SP
while cranking sensor. Resistance between terminals C and
D should be 30 to 12000hms
3. Defective speed sensor.
1. Short on terminal P.
3 P(+) & G(-) 10VDC, (This will cause a defective unit.)
Internal Supply )
2. Defective Speed Control.
1. SPEED adjustment set too low.
2. Short/open in actuator wiring.
4 F(+) & A(-) 1'0_ - 2.0 VPC 3. Defective speed control.
while cranking
4. Defective actuator.
See Actuator Troubleshooting.
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e Unsatisfactory performance

If the governing system functions poorly, perform the following tests.

SYMPTOM TEST PROBABLE FAULT
Actuator goes to full fuel. then, disconnect speed
sensor at Terminals C & D.
Do not crank. Apply e If actuator still at full fuel — speed control
DC power to the gov- unit deffective.
ernor system. e If actuator at minimum fuel position —»
errorneousspeed signal.
Check speed sensor data.
Engine
overspeeds Manually hold the 1. If the voltage reading is 4.0t06.0VDC

engine at the desired
running speed.
Measure the DC volt-
age between
Terminals A(-)&F(+)
on the speed control
unit.

3.
4.

a) SPEED adjustemnt set above desired speed
b) Defective speed control unit.

. If the voltage reading is above 6.0VDC.

a) Actuator or likage binding.

if the voltage reading is below 4.0VDC.

Gain set too low.

Actuator does

Measure the voltage
at the battery while
cranking.

If

the voltage is less than 15V for a 24V system,

replace the battery if it is weak or undersized.

not energize Momentarily connect 1. Actuator or battery wiring in error.
fully. Terminals A and F. 2. Actuator or linkage binding.
The actuator should 3. Defective actuator.See actuator troubleshooting.
m0\-/<? to the full fuel 4. Fuse opens. Check for short in actuator or
position. actuator wiring harness.
1. If voltage measurement is within approximately 3
Measure the actuator
. . . volts of the battery supply voltage, then fuel
Engine remains | output. Terminals . . -
) ) ) control restricted from reaching full fuel position.
below desired A&B, while running . . .
Possibly due to interference from the mechanical
governed speed. | under governor con- . . .
trol governor, carburetor spring or linkage alignment.
ro
2. Speed setting too low.

¢ Insufficient magnetic speed sensor signal

A strong magnetic speed sensor signal will eliminate the possibility of missed or extra pulses. The
speed control unit will govern well with 0.5volts RMS speed sensor signal. A speed sensor signal of

3 volts RMS or greater at governed speed is recommended. Measurement of the signal is made at

Terminals C and D.

The amplitude of the speed sensor signal can be raised by reducing the gap between the speed
sensor tip and the engine rind gear. The gap should not be any smaller than 0.020 in (0.45mm).

when the engine is stopped, back the speed sensor out by 3/4 turn after touching the ring gear tooth

to achieve a satisfactory air gap.
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e Electromagnetic compatibility (EMC)
EMI SUSCEPTIBILITY - The governor system can be adversely affected by large inter- fering sig-
nals that are conducted through the cabling or through direct radiation into the control circuits.
All DWC-2000 speed control units contain filters and shielding designed to protect the units sensi-
tive circuits from moderate external interfering sources.
Although it is difficult to predict levels of interference, applications that include magnetos, solid state
ignition systems, radio transmitters, voltage regulators or battery chargers should be considered
suspect as possible interfering sources.
If it is suspected that external fields, either those that are radiated or conducted, are or will affect
the governor systems operation, it is recommended to use shielded cable for all including the speed
sensor shield, is connected to a single point on the case of the speed control unit. Mount the speed
control unit to a grounded metal back plate or place it in a sealed metal box.
Conduction is when the interfering signal is conducted through the interconnecting wiring to the
governor system electronics. Shielded cables and installing filters are common remedies.
As an aid to help reduce the levels of EMI of a conductive nature, a battery line filter and shielded

cables are conveniently supplied by DWC.

¢ Instability
Instability in a closed loop speed control system can be categorized into two general types. PERI-
ODIC appears to be sinusoidal and at a regular rate. NON-PERIODIC is a random wandering or an
occasional deviation from a steady state band for no apparent reason.
Switch D1 controls the Differential function. When the position of switch D1 is "ON", the function is
operated. Move the switch to the "OFF" position if there is fast instability in the system.
The PERIODIC type can be further classified as fast or slow instability. Fast instability is a 3Hz. or
faster irregularity of the speed and is usually a jitter. Slow periodic instability is below 3Hz., can be
very slow, and is sometimes violent.
If fast instability occurs, this is typically the governor responding to engine firings. Raising the
engine speed increases the frequency of instability and vice versa. In this case, placing switch D1
in the "OFF" position will reduce the speed control unit's sensitivity to high frequency signals.
Should instability still be present, placing switch D2 to the "OFF" position may help stabilize the
engine. Again, readjust the GAIN and STABILITY for optimum control. Interference from powerful
electrical signals can also be the cause. Turn off the battery chargers or other electrical equipment
to see if the system disappears.
Slow instability can have many causes. Adjustment of the GAIN and STABILITY usually cures most
situations by matching the speed control unit dynamics. If slow instability is unaffected by this pro-
cedure, evaluate the fuel system and engine performance. Check the fuel system linkage for bind-
ing, high friction, or poor linkage. Be sure to check linkage during engine operation. Also look at the
engine fuel system. Irregularities with carburetion or fuel injection systems can change engine power
with a constant throttle setting. This can result in speed deviations beyond the control of the gover-
nor system. Adding a small amount of droop can help stabilize the system for troubleshooting.
NON-PERIODIC instability should respond to the GAIN control. If increasing the gain reduces the
instability, then the problem is probably with the engine. Higher gain allows the governor to respond
faster and correct for disturbance. Look for engine mis-firings, an erratic fuel system, or load
changes on the engine generator set voltage regulator. If the throttle is slightly erratic, but perfor-

mance is fast, move switch D1 to the "OFF" position. This will tend to steady the system.
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10.3.4. Fuel feed pump

1) General descriptions and construction

Priming pump

Check valve

Check valve

OutletO
Inletd
sr;deet — side
Piston L J
mTT T 1 _:‘ ______ [
: : [ : Cam shaft
EQM4019I

The P-type injection pump is mounted with K-ADS or KP type feed pump. These pumps have
the same basic construction and operation, and the general descriptions of the KP type pump
are given below:

The figures show its construction (right figure) and operation (below figure). The piston in the
fuel feed pump is driven by the push rod and tappet via the camshaft of injection pump and
performs reciprocating operation to control the suction and delivery of fuel. When the cam
reaches the Bottom Dead Center as shown in the figure, the fuel is drawn in through the
check valve on the inlet side.

The fuel pressurized as the cam rotates on flows through the check valve on the outlet side
as shown in (B). If the feeding pressure increases abnormally, the spring is compressed,

resulting in interrupting further delivery of fuel as shown in (C).
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Inlet side Outlet side Interruption

EQM4020I

This feed pump is mounted with a priming pump designed to permit manual feeding of fuel from the

fuel tank with the injection pump mounted in the engine. During the manual feeding operation, air
must be bled from the fuel lines.

When using the priming pump, fix it securely to prevent the possible entry of moisture or other for-
eign substances in the inside of feed pump.

In addition, a strainer is fitted into joint bolt on the inlet side of the fuel feed pump to filtrate any for-
eign substances possibly mixed in fuel.
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2) disassembly

EQM4021S

e Clamp the feed pump with a vise and disassemble the plugs (30, 32), strainer (31) and
gaskets (35, 36).

e Take off the priming pump (25), plug (16), both gaskets (18), spring (15), and check
valve (14).

e Take off the plug (7), gasket (8), spring (6), and piston (5) on the piston side.

e Pull out the snap ring (20) holding the tappet (10).

e Disassemble the snap ring, then take off the tappet (10) and push rod (1).

3) Inspection

¢ If the check valve is damaged or scored on its seat face, replace it with a new one.

¢ |Inspect the piston and tappet for damage.

¢ Replace the push rod if excessively worn, and replace together with the pump housing if
required. The inspection for wear should be performed in the same procedure as for

suction pressure test described below.

4) Reassembly
Reassembly operation is performed in reverse order of disassembly. All the gaskets must

be replaced with new ones at reassembly.
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5) Testing
(1) Suction capacity test

Connect one end of a hose to the inlet
side of the feed pump and immerse the
other end of it into the fuel tank as illus-
trated.
Hold the feed pump in position about
1m above the level of fuel in the fuel
tank.
Operate the tappet at the rate of 100
rpm and check to see if fuel is drawn in

and delivered for 40 seconds or so.

(2) Delivery test

Make a test with the feed pump mounted
on a pump tester as illustrated. Operate
the pump at the rate of 1,000 rpm and
check to see if the pump delivery is more
than 405 cc/15 seconds.

(8) Sealing test

Plug up the delivery port on the feed
pump and apply compressed air of 2

kg/cm? into the inlet side.

Submerge the feed pump in a container of

diesel fuel and check for air leak.
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10.3.5. Injection nozzle

1) General descriptions
Pressurized fuel delivered from the fuel injection pump is sprayed into the combustion
chamber past the injection nozzle at proper spray pressure and spray angle, then burnt

completely to achieve effective engine performance.

m—

,; . - S\:\\:\\\‘:\\\: \ y
(1) At valve closed (2) At valve opened % \

EQM4024I

2) 1-spring type
(1) Disassembly

. Cap nut

. Adjusting screw
. Spring

. Push rod

. Connector

. Retaining nut

. Needing valve

. Nozzle

© 0 N O 0o »~» WON =

. Nozzle holder

EQM4025S
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(2) Reassembly
e After removing carbon deposit, sub-
merge the nozzle in diesel oil and clean
it.
¢ Replace all the gaskets with new ones.
e Assemble the parts and tighten them to

specified torque.

(3) Adjustment

* Remove the cap nut and assemble a
nozzle to a nozzle tester.

e With the adjusting screw loosened,
operate the nozzle 2 ~ 3 times to bleed
it.

e Operate the nozzle tester lever at the
specified rate.

e Adjust the injection pressure to the
standard pressure using the adjusting
screw.

e After adjusting the injection pressure,
tighten the cap nut to specified torque.

e Re-check the injection pressure and

see if the spray pattern is normal.

(4) Testing
With the nozzle assembled to a nozzle
tester and pressure of 20 ~ 21 MPa (200
~ 210 bar) applied, check the nozzle for

fuel leakage.

- 142 -

Replace

gaskets 1 4~5kg.m

2
5 Replace
gasket

9

Replace 3

gasket
4
Location pin
8

(6~8 kg.m)
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3) 2-spring type
(1) Disassembly

1
12— O i3
16
O,
A
17—

EQM4029I

1. Nozzle holder body
2. Push rod
3. Primary spring
4. Adjusting screw
6. Gasket

7. Cap nut

10. Adjusting shim

11. Secondary spring
12. Spring Seat
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13. Lift pin

14. Pin

15. Spacer

16. Pin

17. Retaining nut
30. Gasket

31. Eye bolt

A. Nozzle




(2) Inspection and adjustment
a. Adjusting the primary opening pres-
sure. Install the plate of plate assembly
(157944-9520) onto a vise.

é Note : Use the plate assembly
(157944-9520) in fixing a nozzle
holder having a flange. A nozzle

holder without flange should be

EQM4030I

directly installed onto a vise.

b. With the nut, install the two pins on the plate.

c. Install the nozzle holder body (1) onto
the plate with the cap nut side facing

downward.

d. Assemble adjusting shim (10), secondary
spring (11), and spring seat (12) on the
nozzle holder body in the order as
described.

Note : The secondary spring is the same
A one as the primary spring.

e. Assemble the pin (14), lift piece (13), and
spacer (15) with the nozzle holder body.

EQM4031]
12
11 —% @
10—
EQM40321
EQM4033
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f. Install the pin (16) and nozzle (A) onto the

spacer.

g. After installing the gasket (6:157892-1500)
on the nozzle, use the cap nut (7:157892-
4000 : SW22mm) to fix the nozzle onto the

nozzle holder.

>

Note : While

keep checking to see if the lock pin

tightening

the cap nut,

comes all the way into the nozzle.

>

wrench.

Note : Tighten the

tighten

retaining nut

until
it resists hand tightening, then fur-

ther it using a torque

h. Be sure to follow the specified torque rat-

ing when tightening the adjusting retaining

nut.

Q\ Torque

6.0 ~ 8.0 kgm

i. With the cap nut facing upward, install the

nozzle holder on the plate.

- 145 -

EQM4034I
;g
7Z
i
EQM4035S
EQM4036I

EQM40371




j- Assemble the push rod (2), primary spring

(3), and adjusting screw (4) on the nozzle

holder in the order described.

k. Install the gasket (6) and cap nut (7) onto

the adjusting screw(4).

I. Assemble the nozzle and nozzle holder

assembly to the nozzle tester (105785-

1010).

m. Adjust the primary opening pressure to

the specified pressure using the adjusting

screw (4).

n. With a monkey wrench, fix the nozzle hold-

er securely and tighten the cap nut (SW

19mm) to specified torque.

Torque

3.0 ~ 4.0 kg'm
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¢ Inspecting the needle valve for full lift
a. Install gasket (026508-1140) and plug
(157892-1600 : SW12mm) onto the

adjusting retaining nut (157892-1400).

EQM4042]

b. Install the nozzle holder on the plate

with the cap nut facing upward.

c. Install the holder(157892-4100: SW12

mm) into the cap nut.

EQM4043S

d. Install a nut (157892-1000 : SW 17mm)

on the holder. l @

EQM4044S

157892-4300) to the dial gauge
(157954-3800).

@ e. Assemble the pin (157892-4200 or

Part No. L (mm)
157892-4200 160
157892-4300 110

Note : “L” means the length of the pin EQM4045]
except the threaded portion.
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f. Install the dial gauge on the holder assem-

A
A

bly so that the pin is brought into contact
with the upper end of the push rod, then fix
the pin with the nut.

Note 1 : Fix the dial gauge so that a
stroke of 2 mm or so can be mea-
sured.

Note 2 : Overtightening the nut may
cause a sticking of the dial gauge

seat.

g. Assemble the nozzle and nozzle holder

assembly to the nozzle tester and zero the

dial gauge.

h. Operate the nozzle tester, bleed the retain-

ing nut, and check for fuel leakage.

I. Operate the nozzle tester and increase the

A

tester pressure up to 350 ~ 450kgf:cm? in
order that the needle valve can be fully lift-

ed. Then, record the full lift value “L”.

Note : This testing is to be made in order
to check the nozzle seat portion for
unusual wear or whether the nozzle

assembly is a standard item.
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e Inspection of pre-lift
a. If the nozzle tester handle is released
with the needle valve engaged in a full lift
condition, the tester pressure drops,
being accompanied by decrease in the
needle valve lift value (indicated value on

the dial gauge).

b. Take the indicated value on the dial
gauge at the point of time when the sec-
ondary spring completes its operation
and the needle valve puts an end to
descent (the position of needle valve lift
value “{ ” as shown in the above and
right figures) and check that the value is

within the specified limit.

@' Measuring point for pre-lift
Take the indicated value on the dial gauge
at a point of primary opening pressure

approx. + 1 0 kgf-cm?.

Note : Locate the point of primary
A opening pressure approx. + 10kgf-cm?

while dropping the pressure.
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c. If the measured pre-lift value deviates

from the specified limit, replace the pin 13 /14
(14, 16), lift piece (13), spacer (15), and ﬁTTf /
nozzle assembly (A) with a new “nozzle g
service kit”. A
EQM4053I
¢ Inspection of secondary opening pressure L
a. After confirming the pre-lift, operate the ¥
nozzle tester and increase the internal
pressure up to 350 ~ 450 kgf/cm? to fully £
lift the needle valve. g 2+0.05F = == === === ---- -+ !
3 ° :
S '
b. Release the nozzle tester handle to < :
o "
decrease the tester pressure, then take Primary _# Secondary \ 350~450
. opening opening pressure kaf/cm?
a note of the movements of the dial Tester pressure —» EQM40541

gauge.

c. Take the indicated value on the pressure
gauge at the point of time when the nee-
dle of the dial gauge indicates the spec-
ified needle valve lift value. (In general,
pre-lift “4 ” + 0.05mm. Refer to following

figure).

Lift of needle valve
£+ 0.05mm

Read the pressure
values of gauge

Max. lift of needle valve

Dial Gauge Pressure Gauge EQM4056I
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e Adjusting secondary opening pressure

a. In the event that the measured value
deviates from the specified limit, readjust
the primary opening pressure if the
amount of deviation is small. (to the stan-
dard range of the primary opening pres-
sure)

- If the secondary opening pressure is

lower than the standard value: Adjust the

primary opening pressure up to the top EQM4040!

limit of the standard vague, and then
measure the secondary opening pres-
sure.

- If the secondary opening pressure is
higher than the standard value: In a
reverse manner, readjust the primary
opening pressure down to the bottom

limit of the standard value.

b. If the secondary opening pressure still
deviates from the specified limit in spite
of the readjusting the primary opening
pressure, take off the nozzle fixing por-
tion from the nozzle holder and remove

the adjusting shim (10).

c. If the secondary opening pressure is

~

higher than the standard value, fit a thin- EQM4058I

ner adjusting shim than the existing one.
d. After replacing the existing adjusting
shim, measure the secondary opening pressure and continue the adjustment until a value

satisfying the standard value.

Adjusting shim for secondary opening pressure
(Out diameter = 8 9.5, Inner diameter = ¢ 4.5)

Part No. Thickness(mm) Part No. Thickness(mm)
1505380-4900 0.40 1505380-5300 0.56
1505380-5000 0.50 1505380-5400 0.58
1505380-5100 0.52 1505380-5500 0.60
1505380-5200 0.54 1505380-5600 0.70
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e Retaining nut

a. Take out the dial gauge, nut, holder and
gasket from the cap nut (7).

b. Remove the adjusting retaining nut and
gasket, and install the original retaining
nut(SW 19mm).

Cap nut

6.0 ~ 8.0 kg'm

Tightening torque

EQM40361

¢ Inspection at completion

a. Assemble the nozzle holder to a nozzle
tester and check the primary opening
pressure, spray patterns, oil tightness of
seat portion, and oil leakage from each
part.

EQM4039I

b. When replacing the nozzle, replace it
with a new “nozzle service kit” integrated

S
with a nozzle, lift piece, and spacer as a 15 —_ [: ]

complete set.

Note : If only a nozzle is replaced, the
amount of pre-lift will deviate from

the specified value.

EQM4060I
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10.3.6. Diagnostics and troubleshooting

Complaints

Possible causes

Corrections

1. Engine won’t start

1) Fuel not being pumped

out from feed pump

2) Fuel not being injected

from injection pump

3) Fuel injection timing

incorrect

4) Injection nozzles

inoperative

(1) Fuel pipes clogged or air into pipe line
(2) Feed pump valve defective

(8) Feed pump piston or push rod sticking

Correct
Replace

Disassemble, correct

(1) Fuel filter element restricted
(2) Air in fuel filter or injection pump
(3) Plunger and/or delivery valve sticking

or defective

Clean
Bleed

Disassemble, correct

(1) Injection pump not properly installed
on pump bracket

(2) Injection pump tappet incorrectly
adjusted

(8) Cams on cam shaft worn excessively

Check, correct

Check, correct

Replace

(1) Needle valves sticking
(2) Fuel leaking past clearance between

nozzle and needle valve

Correct or replace

Correct or replace

(3) Injection pressure incorrect Adjust

2. Engine starts but (1) Pipe from feed pump to injection pump Clean
stalls immediately clogged or filter clogged

(2) Air in fuel Bleed

(3) Feed pump delivery insufficient
(4) Fuel delivery insufficient due to clogging

of fuel tank air breather

Disassemble, correct

Replace breather

3. Engine lacks power

(1) Plunger worn excessively
(2) Injection timing incorrect

(3) Delivery valves defective
(4) Nozzle leaks excessively

(5) Nozzle not working normally

Replace

Adjust

Replace

Correct or replace

Disassemble, correct

4. Engine knocking

(1) Injection timing too fast
(2) Nozzle injection pressure too high

(3) Nozzles not working normally

Adjust
Adjust

Disassemble, correct

5. Engine knocks

seriously producing

excessive exhaust

smoke

(1) Injection timing incorrect

(2) Nozzle injection pressure too low
(8) Nozzle spring broken

(4) Nozzles not working normally

(5) Plungers worn excessively

(6) Delivery valves seat defective

(7) Supply of fuel excessively

Adjust
Adjust
Replace
Replace
Adjust
Replace

Check feed pump
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Complaints

Possible causes

Corrections

6. Engine output

unstable

(1) Supply of fuel insufficient

(2) Air in fuel

(3) Water in fuel

(4) Operation of plungers unsmooth

(5) Movement of control rack sluggish

(6) Nozzles defective

(7) Injection starting pressure of each barrel
incorrect

(8) Automatic timer defective

Check feed pump
Bleed

Replace fuel
Disassemble, correct
Disassemble, correct
Disassemble, correct
Adjust

Disassemble, correct

Disassemble, correct

7. Engine does not reach

maximum speed

(1) Nozzles not working normally

(2) Governor defective

Disassemble, correct

Disassemble, correct

8. Engine idling unstable

(1) Movement of control rod sluggish
(2) Operation of plungers unsmooth
(8) Control pinions not engaged with control

rod correctly

Disassemble, correct

Disassemble, correct
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10.4. Turbocharger

10.4.1. Main data and specifications

1) Main data and specifications

Specification

DE12T

P126TI/P126TI-I

Turbocharger Model

Allied Signal T45

Allied Signal TV51

At maximum
output

Air pressure at
compressor outlet

50Hz: Approx. 1.1 kg/cm?
60Hz: Approx. 1.2 kg/cm?

50Hz: Approx. 1.5 kg/cm?
60Hz: Approx. 1.8 kg/cm?

Air suction volume

50Hz: Approx. 12.5 m%min
60Hz: Approx. 15.0 m®¥/min

50Hz: Approx.18.0 m*min
60Hz: Approx. 23.6 m*¥/min

Speed of turbine

50Hz: Approx 79.270 rpm

50Hz: Approx. 75910 rpm

exhaust gas at turbine inlet

revolution 60Hz: Approx. 86.850 rpm | 60Hz: Approx. 83150 rpm
Maximum allowable speed 110,072 rpm 105,414 rpm
Max. allowable temperature of 750 °C 750 °C

Lubricating system

External oil supply

External oil supply

Weight 14 kg 14 kg
2) Operating principle
Turbine wheel and Oil inlet
shaft assembly
Turbine housing O Q Compressor
housing
Exhaust pipe . ‘_]
Exhaust gas discharge == ‘ ——= Fresh
' ) ] air inlet
L Compressed
= — Jﬂ [ 0 air folw
(" 4 ; ; Compressor
I 7 — / Oil outlet wheel
g [ , ) " Intake pipe
- ¥
| F
tf Shp
EMOAS8001

The turbocharger is a system designed to make use of the engine exhaust gas energy to charge

high-density air into the cylinders, thereby to increase the engine output.
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3) Construction

EA8M4002

Turbine housing
Plug

Crank

V-band

Wheel

Piston ring
Wheel shroud
Center housing
Retainer ring
Bearing

Retainer ring

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

Retainer ring
Bearing
Thrust collar
Screw

Thrust bearing
Thrust space
Piston ring
Seal ring

Seal ring

Rear plate
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25.
26.
27.
28.

30.
31.
32.
38.
45.

Bolt

O-ring

Compressor wheel
Nut

Bolt

Clamp

Compressor housing
Elbow

Retainer

Bolt




10.4.2.

10.4.3.

General descriptions

The engine output is determined by the fuel delivery volume and engine efficiency.

To burn the supplied fuel completely to change into effective power for the engine, the volume
of air enough to burn the fuel completely should be supplied into the cylinders.

Therefore, the engine output is determined substantially by the cylinder capacity, and a
greater volume of compressed air is charged into cylinders of given capacity, the greater
engine output can be obtained as a greater volume of air charged into the cylinders burns so
much more fuel.

As explained, the compressing of air to supply into the cylinders is called “Supercharging” and
the making use of the energy of exhaust gas discharged from the combustion chamber to

charge the compressed air into the cylinders is called “Turbocharging”.

Functions

1) Turbine
Exhaust gas discharged from the combustion chamber distributes its own energy to the tur-
bine blades while passing the inside of the turbine housing, with the result that the turbine
shaft can get rotating force. This is the operating principle of ‘turbine’, which is mounted
with seal rings and heat protector to prevent exhaust gas from affecting the bearings

adversely.

2) Compressor
The compressor, which is connected to the turbine over the one and same shaft to form a
rotating body, takes in and compresses ambient air with rotating force transmitted from the
turbine shaft. Then, the compressed air is delivered to the intake stake. This is the operat-

ing principle of the compressor.

3) Bearings
(1) Thrust bearing
The turbine wheel creates thrust force. Therefore, exercise care so that the shaft is not

deviated from its the original position due to this thrust.

(2) Journal bearing
This journal bearing of floating type forms a dual oil film on both the inside and outside of
the bearing so that the bearing can rotate independently. As the dual oil film plays a role as
a damper, the sliding speed of the bearing surface becomes lower than the rotating speed

of the shaft, resulting in assurance of stability in its movement.
4) Sealing-Compressor shaft

The compressor is of a dual construction type composed of seal plate and seal ring to pre-

vent the leak of compressed air or lubricating oil.
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10.4.4. Precautions for operation

1) Precautions for operation of engine

The following precautions should be observed when starting, operating, or stopping the

engine:

Operations

Precautions

Reasons

When starting
the engine

1) Check oil level

2) Crank the engine with starter to
check the increase in oil pres-
sure(until the needle of pressure
gauge starts to move or pressure
indicator lamp is actuated) before
starting the engine.

3) When having replaced oil, oil filter
element, or lubricating parts, or
when having stopped the engine
for extended period of time, orin a
cold place, loosen the oil pipe con-
nections and operate the starter
motor until oil is discharged. After
completing the operation, be sure
to retighten the oil pipe connections
portion before starting the engine.

2) Abrupt starting of the engine
causes the engine to rotate with
oil not being distributed not only
to each part but also to the tur-
bocharger, resulting in abnormal
wear or seizure on the bearing
due to insufficient supply of oil.

3) In the case of the engine stopped
for extended time or in a cold
place, oil fluidity within the pipes
can be deteriorated.

Immediately
after starting

1) Run the engine at idle for 5 min-
utes after starting off.

2) Check each part for leakage of
oil, gas, and air, and take proper
measure.

1) Applying load abruptly If load is
abruptly applied with the engine
and turbocharger rotating
unsmoothly, such parts that a suf-
ficient amount of oil has not
reached can be seized up.

2) Leakage of oil, gas, and air (espe-
cially, oil leak) causes drop in oil
pressure and loss of oil. resulting
in seizure of the bearing.

During
operation

Check the followings:

1) Oil pressure
At idle: 0.8kg/cm? or more
At full load: 3.0~4.8kg/cm?

2) If unusual sound or vibration is
heard or felt, reduce engine revo-
lutions slowly and locate the
cause.

1) Excessively low oil pressure caus-
es unusual wear or seizure of the
bearing. Too high pressure caus-
es oil leakage.

2) The engine is operated continu-
ously with unusual sound or vibra-
tion not corrected, it can be dam-
aged beyond repair.

When stopping
the engine

1) Run the engine at idle for 5 min-
utes before stopping.

1

~

If the engine is put to a stop after
being operated at high load, heat
from the red-hot turbine blades is
transmitted to the bearing portion
and burns oil to cause seizure of
the bearing metal and rotating
shatft.
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10.4.5. Walk-around check and servicing
As the condition of turbocharger depends greatly on how well the engine is serviced, it is very

important to maintain the engine in accordance with the specified maintenance procedure.

1) Intake system
Pay particular attention to the air cleaner when servicing the intake system.
In the case of wet-type air cleaner, if the level of oil surface is lower than specified, clean-
ing effect is poor; if too high, the cleaner draws in oil to foul the case.
Especially, if the rotor is fouled, the sophisticatedly-tuned balance is broken to create vibra-
tion and to cause seizure and unusual wear to the bearing.
Therefore, it is very important to use a good quality air cleaner all the time.
In the case of dry-type air cleaner, it is essential to clean it to reduce intake resistance as

much as possible.

2) Exhaust system
Pay particular attention to prevent gas leaks and seizure when servicing the exhaust sys-
tem because leakage of exhaust gas from discharge pipes, turbocharger fixing portions, etc.
lowers charging effect.
As such components as turbine chamber that becomes red-hot during operation use heat
resisting steel nuts, do not interchange these nuts with ordinary steel nuts. In addition, apply

anti-seizure coating to fixing nuts on the portions as designated.

3) Fuel system
If the full load stopper regulating the maximum injection volume and the maximum speed
stopper regulating the maximum speed in the fuel injection pump are adjusted without using
a pump tester, the turbocharger rotates at excessively rapid speed and may suffer damage.
Besides of it, if spray pattern from the fuel injection nozzles is bad or the injection timing is
incorrect, temperature of exhaust gas rises up to affect the turbocharger adversely. To avoid

such trouble, be sure to make a nozzle test.

4) Lubricating system
Pay particular attention to oil quality and oil filter change intervals when servicing the lubri-
cating system. Deteriorated engine oil affects adversely not only the engine but torso the
turbocharger. Suggested engine oils for the turbocharger-mounted engine are as follows:
e SAE 15W30
* APl grade CD or CE

-159 -



10.4.6. Periodical checking and servicing
Make it a rule to check the turbocharger assembly for condition and contamination periodically.

1) Guide for checking the rotor for rotating condition
The inspection of the rotor assembly for rotating condition should be performed by the
degree of unusual sound. If a sound detecting bar is used, install its tip on the turbocharg-
er housing and increase the engine revolutions slowly. If a high-pitch sound is heard con-
tinuously, it means that the rotor assembly is not normal. In this case, as the metal bearing
and rotor are likely to be in abnormal conditions, the turbocharger should be replaced or

repaired.

2) Guide for checking rotor end play
Disassemble the turbocharger from the engine, then check the rotor axial play and radial play.

When disassembling the turbocharger, be sure to plug the oil inlet and outlet ports with taps, etc.

(1) Rotor axial play e
Magnet vise urbine wheel room

Move the turbinel
shaft to axial O
direction

Dial gauge

Wear limit : 0.117~0.20mm0
Limit of wear : 0.24mm EA8BM4003

(2) Rotor radial play

Dial gauge P

Magnetic vise

/

Oil outlet

Move the turbine shaftO
in both directions O
simultaneously

Radial playd
Limit of wear : 0.075~0.11mm
Limit of wear : 0.12mm

Oil inlet

EA8M4004
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(3) If the measured axial and radial plays are beyond the limit of wear, replace or repair the

turbocharger.

3) Guide for disassembling/cleaning and checking the turbocharger
First, disassemble the turbocharger from the engine and clean/check it with the oil inlet and

outlet plugged with tape and so on.

4) Precautions for reassembling the tarbocharger onto the engine
For reassembly of the turbocharger or handling it after reassembly operation, be sure to
observe the following precautions:
Especially, exercise extreme care to prevent foreign matters from entering the inside of the

turbocharger.

(1) Lubricating system
e Before reassembling the turbocharger onto the engine, inject new oil in the oil inlet port
and lubricate the journal and thrust bearings by rotating them with hand .
e Clean not only the pipes installed between the engine and oil inlet port but also the oil
outlet pipe and check them for damage or foreign matters.

* Assemble each joint on oil pipes securely to prevent oil leaks.

(2) Intake system
e Check the inside of the intake system for foreign matters.

e Assemble each joint on the intake duct and air cleaner securely to prevent air leaks.

(3) Exhaust system
e Check the inside of the exhaust system for foreign matters.
e Be sure to use heat resisting steel bolts and nuts. Do not interchange them with ordi-
nary steel bolts and nuts when performing reassembly operation. Apply anti-seizure
coating to the bolts and nuts.

e Assemble each joint on the exhaust pipes securely to prevent gas leaks
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10.4.7. Diagnostics and troubleshooting

Complaints

Possible causes

Corrections

1. Excessive black

smoke

1) Air cleaner element clogged
2) Restrictions in air duct

3) Leakage at intake manifold

Replace or clean
Check and correct

Check and correct

4) Turbocharger seized up and not rotating Disassemble/repair or replace
5) Turbine blades and compressor blades Disassemble/repair or replace
coming in contact with each other or
damaged
6) Exhaust piping deformed or clogged Check and correct
2. Excessive white| 1) Oil leak into turbine and compressor Disassemble/repair or replace
smoke 2) Worn or damaged seal ring due to Disassemble/repair or replace
excessive wear of bearing
3. Low engine 1) Gas leak at each part of exhaust system Check and correct
output 2) Air cleaner element restricted Replace or clean
3) Turbocharger fouled or damaged Disassemble/repair or replace
4) Leakage at discharge port on Check and correct
compressor side
4. Unusual sound | 1) Rotor assembly coming in contact Disassemble/repair or replace
or vibration 2) Unbalanced rotation of rotor Disassemble/repair or replace
3) Seized up Disassemble/repair or replace

4) Each joint loosened

Check and correct
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11. Special Tool List

No. Part No. Figure Tool Name
1 DPN-5337 Nozzle tube insert ass’y
2 EF.123-082 Nozzle tube extractor
3 EF.123-015 Injection pump setting ass’y
4 EF.123-173 Oil seal(NOK) insert ass’y (FR)
5 EF.123-194A Oil seal(NOK) insert ass’y (RR)
6 EF.123-317A Oil seal(NOK)puller ass’y (FR)
7 EF.123-316A Oil seal(NOK) puller ass’y (RR)
8 EF.123-347 Cylinder pressure tester adapter
9 EF.123-087 Cylinder liner puller ass’y
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No. Part No. Figure Tool Name

10 EF.123-066 Valve stem seal punch

11 EU.2-0131 Valve clearance adjust ass’y

12 EF.123.-065 Valve spring press
/

13 EU.2-0647 @ Crankshaft gear punch

14 60.99901-0027 f% Feeler gauge

15 T7610001E <é§:§§§§iiiii:; Snap ring plier

16 T7621010E "@. Piston ring plier

17 EF.120-208 Piston Ring Compressor
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Appendix

e Tightening torque for major parts

Screw Strength
Major Parts (Diameter x pitch) | (grade) Tightening Torque Remarks
1st : 6kg.m
2nd : 90°
Cylinder head bolt M14 x 1.5 10.9T 3rd: 90° Dodecagon
Finished : 90°
(angle torque)
Cylinder head cover bolt M8 8.8T 1.2 kg.m
1st: 15 kg.m
Connecting rod bearing cap bolt M16 x 1.5 12.9T 2nd : 22 kg.m
3rd : 30 kg.m
1st: 15 kg.m
Crankshaft main bearing cap bolt M16 x 1.5 12.9T 2nd : 25 kg.m
3rd : 30 kg.m
Balance weight fixing bolt M14 x 1.5 10.9T 14.0 kg.m Split type
Flywheel fixing bolt M14 x 1.5 10.9T 18.0 kg.m
Crankshaft pulley fixing bolt M12x 1.5 12.9T 13.4 kg.m
Oil spray nozzle M6 8.8T 1.0 kg.m
® Tightening torque for injection pump system
Screw Strength
Major Parts (Diameter x pitch) | (grade) Tightening Torque Remarks
Injection nozzle holder nut M6 8.8T 1.0 kg.m
Injection pump bracket M10 8.8T 4.4 kg.m
Injection pump coupling bolt M10 - 6.0 kg-m
Injection pump driving gear nut M24 x 1.5 8.8T 25.0 kg.m
CH;%hnE:essure injection pipe fixing Mi4 x 1.5 88T 3.0 kg.m
Ihng?dc;i:)n pump delivery valve } ) 13 ~ 14 kg.m
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e Standard bolt tightening torque table

Refer to the following table for bolts other than described above.

Degree of strength

Diameter 3.6 4.6 4.8 5.6 5.8 6.6 6.8 6.9 8.8 10.9 12.9

x (4A) (4D) | (49) (5D) (59) (6D) (6S) (6G) (8G) | (10K) | (12K)
pitch Limit value for elasticity (kg/mm?)
(mm) 20 24 | 32 | 30 | 40 36 | 48 | 54 | 64 | 90 108
Tightening torque (kg-m)

M5 0.15| 0.16 0.25 0.22| 0.31 0.28| 0.43 0.48| 0.50 0.75 0.90

M6 0.28 | 0.30 0.45 0.40| 0.55 047 | 0.77 0.85| 0.90 1.25 0.5
M7 0.43| 0.46| 070| 0.63| 0.83| 0.78| 1.20| 1.30| 1.40| 1.95| 2.35
M8 0.70| 0.75 1.10 1.00 1.40 1.25 1.90 2.10| 2.20 3.10 3.80
M8Xx1 0.73| 0.80| 1.20| 1.10| 1.50| 1.34| 2.10| 2.30| 2.40| 3.35| 4.10
M10 1.35 1.40 2.20 1.90| 2.70 2.35| 3.70 4.20| 4.40 6.20 7.40
M10x1 150 1.60| 250| 2.10| 3.10| 2.80| 4.30| 4.90| 500| 7.00| 8.40
M12 2.40| 250 | 3.70| 3.30| 4.70| 4.20| 6.30| 7.20| 7.50 |10.50 | 12.50
M12x1.5 2.55| 2.70 4.00 3.50| 5.00 460 | 6.80 7.70| 8.00 | 11.20 | 13.40
M14 3.70| 3.90 6.00 5.20| 7.50 7.00|10.00 | 11.50| 12.00 | 17.00 | 20.00
M14x1.5 4.10| 4.30 6.60 5.70| 8.30 7.50|11.10 | 12.50| 13.00 | 18.50 | 22.00
M16 5.60| 6.00 9.00 8.00| 11.50 | 10.50|17.90 | 18.50| 18.00 | 26.00 | 31.00
M6Xx1.5 6.20| 6.50 9.70 8.60|12.50 | 11.30|17.00 | 19.50| 20.00 | 28.00 | 33.00
M18 7.80| 8301|1250 | 11.00| 16.00 | 14.50 | 21.00 | 24.20| 25.00 | 36.00 | 43.00
M18x1.5 9.10| 9.50 | 14.50 | 12.50 | 18.50 | 16.70 | 24.50 | 27.50| 28.00 | 41.00 | 49.00
M20 11.50 | 12.00 | 18.00 | 16.00| 22.00 | 19.00 | 31.50 | 35.00| 36.00 | 51.00 | 60.00
M20x1.5 12.80 | 13.50 | 20.50 | 18.00 | 25.00 | 22.50 | 35.00 | 39.50| 41.00 | 58.00 | 68.00
M22 15.50 | 16.00 | 24.50 | 21.00 | 30.00 | 26.00 | 42.00 | 46.00 | 49.00 | 67.00 | 75.00
M22x1.5 17.00 | 18.50 | 28.00 | 24.00 | 34.00 | 29.00 | 47.00 | 52.00| 56.00 | 75.00 | 85.00
M24 20.50 | 21.50 | 33.00 | 27.00 | 40.00 | 34.00 | 55.00 | 58.00| 63.00 | 82.00 | 92.00
M24x1.5 23.00 | 25.00 | 37.00 | 31.00 | 45.00 | 38.00 | 61.00 | 67.00| 74.00 | 93.00 | 103.00

Others:

1. The above torque rating have been determined to 70% or so of the limit value for bolt elasticity.

2. Tension is calculated by multiplying tensile strength by cross section of thread.

3. Special should be

SCrews

tightened

to 85%

or

so of

the

standard

value.

For example, a screw coated with MoS2 should be tightened to 60% or so of the standard value.
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FOREWORD

e This parts list is shown the equipment components parts of YDOOSAN Diesel Generator Engine
DE12T, P126TI-1, P126TI, P126TI-1,

1. HOW TO ORDER PARTS
When ordering parts, please specify the followmg items as shown in the following example.
Ex. 1) Model of Engine s DE12T

2) Machine Serial No. : EDIOA300001 - -~ Shown on cylinder block

Part No.

1 65.02501-0209

Description : Piston

3)
4)
5) Q'ty
6)

21

Purchaser’s Name and Address:

2. HOW TO USE THIS PARTS LIST

Key No.
Parts No.
Description

Q'ty

S5.C

Serial No.

® When repairing,

: Key No. Shows the referring number of illustration.

* Part No. is its own number.

: Part name. There is printed information such as size. specification with the
part name or not. Components parts of one assembling part are shown with
F+; mark and shown below of an assembling part. Also. if the components
parts marked f+; consist of further components parts. these further
component parts are with F« « .
‘Q'ty” shows the quantity used for one machine. however “Q'ty” of component
parts shows the quantity used for one assembling part.
DE12T : DOOSAN DIESEL GENERTOR ENGINE

: Abbreviation is service code of parts has its own meaning as shown below.

B : The parts with this abbreviation show that they require some work on
them before installing in the machine.
D : The part with this abbreviation is a component of an assembling part

and is not available independently. The assembling part containing this
part should be orderd.

R : The part with this abbreviation shows that the quantity of the part is
changed depending on the machine, such as an adjusting shim etc.

S © This part is specially provided as a service part., which was not provided
in the machine before shipping from the factory.

G : This part needs special care(grade control) to perform the maintenance

job. Before order, the grade of the paart should be confirmed(It should
be same with the grade of matching part.)
OP : Optional parts.
EX : Specific design parts.
0S : Over-sized parts.
US : Under-sized parts.
(Part with abbreviation “OS" or "US" is described on the line below the
standard sized part).
* * The part with this abbreviation is not supplied for A/S.
: ICA shows the interchangeability between the original and the improved parts.
The improved part shows below the original part and with same key No.
(key No.shows by ")
Abbreviations used in this column are as follows :
Y : This part with "Y" in the ICA column can be used original and improved
part.
O : This part with "O" in the ICA column can not use improved part. use only
this part.
C : This part with “C" in the ICA column can be used instead of improved
part but not vice versa.
N : This part with “N” in the ICA column can not use interchange. use only
part of Serial No.
: Serial No. shows the machine serial number which the parts were applied.
Parts without any applicable serial number are used in every machine.

it is recommended to use our standard parts.

® Researching the parts from Part No.. see the "Parts Index, in finish of this parts list.
®Parts may be altered in a constant effort to improve machines. Then, it is recommended that customers
contact our after service center.

Nov. 2003.
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® This parts list is shown the equipment components parts of 'DOOSAN Diesel Generator Engine
DE12T, P126TI-1, P126TI, P126TI-1;

1. HOW TO ORDER PARTS
When ordering parts, please specify the followmg items as shown in the following example.

Ex. 1) Model of Engine : DE12T -

2) Machine Serial No. : EDIOA300001 — Shown on cylinder block

3) Part No. 1 65.02501-0209
4) Description  Piston
5) Q'ty o1

6) Purchaser’s Name and Address:

2. HOW TO USE THIS PARTS LIST

Key No. : Key No. Shows the referring number of illustration.
Parts No. : Part No. is its own number.
Description * Part name. There is printed information such as size. specification with the

part name or not. Components parts of one assembling part are shown with
F+; mark and shown below of an assembling part. Also. if the components
parts marked [+ consist of further components parts. these further
component parts are with ¥+ » .

Q'ty ©"Q'ty” shows the quantity used for one machine. however "Q'ty" of component

parts shows the quantity used for one assembling part.
DE12T : DOOSAN DIESEL GENERTOR ENGINE

S5.C : Abb1ev1at10n is service code of parts has its own meaning as shown below.
B © The parts with this abbreviation show that they require some work on
them before installing in the machine.
D : The part with this abbreviation is a component of an assembling part

and is not available independently. The assembling part containing this
part should be orderd.

R : The part with this abbreviation shows that the quantity of the part is
changed depending on the machine, such as an adjusting shim etc.

S : This part is specially provided as a service part, which was not provided
in the machine before shipping from the factory.
G : This part needs special care(grade control) to perform the maintenance

job. Before order. the grade of the paart should be confirmed(It should
be same with the grade of matching part.)
OP : Optional parts.
EX : Specific design parts.
OS : Over-sized parts.
US : Under-sized parts.
(Part with abbreviation “O8" or "US" is described on the line below the
standard sized part).
* * The part with this abbreviation is not supplied for A/S.
I C A : ICA shows the interchangeability between the original and the improved parts.
The improved part shows below the original part and with same key No.
(key No.shows by ™)
Abbreviations used in this column are as follows !
Y : This part with "Y" in the ICA column can be used original and improved
part.
O : This part with 0" in the ICA column can not use improved part. use only
this part.
C : This part with “C" in the ICA column can be used instead of improved
part but not vice versa.
N : This part with "N’ in the ICA column can not use interchange. use only
part of Serial No.
Serial No. : Serial No. shows the machine serial number which the parts were applied.
Parts without any applicable serial number are used in every machine.

® When repairing, it is recommended to use our standard parts.
® Researching the parts from Part No., see the "Parts Index, in finish of this parts list.
® Parts may be altered in a constant effort to improve machines. Then. it is recommended that customers

contact our after service center.
Nov. 2003.
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Fig.001
CYLINDER BLOCK | &2 2% | |EK

Q’ty
Key No.| Part No. Description 2 = o4 E 4 24 B |pelp|e e |S.C|ICA S:Ig.al
12 (126|126 |126
T |[T1| T1 TR
10010 | 65.01101-6212A | CYLINDER BLOCK ASS'Y Hein 23 TEE SERS - -
- |65.01101-6213B | CYLINDER BLOCK ASS’Y a2y 23 xYE SERSM ST
10020 |65.01101-0212A | - BLOCK ; CYLINDER daly 23 - SEE IERERER
10040 |65.04410-0016 - BUSH ; CAMSHAFT H 5 24 - iR E 4144
10050 |65.90302-0048 - PLUG ; CORE - 30l E33 CHRLFLE 6|66
10060 | 06.15091-0326 - PLUG ; CORE <30 E71 cRbILE 15]15[15|15
10070 |65.01105-1161A | - CAP ; BEARING NO.1,2,6 | - H#0{2 7 - R E 30-1-1-
- |65.01105-1177A | : CAP ; BEARING NO.1,2,6 | - H|O{& 2 - R E -13(3]3
10090 |65.01105-1158F | - CAP ; BEARING NO.3,5 -HO{E Y - SR 20 -1-1-
- |65.01105-1180A | - CAP ; BEARING Ho{d 7 - HhiR S -l2]2]2
10110 |65.01105-1157G | - CAP ; BEARING NO.7 - o3 - BhRE 1-0-1-
- |65.01105-1179B | - CAP ; BEARING NO.1 - H o3 7 - GRS -t 1]
10130 |65.01105-1159F | - THRUST ; CAP BEARING | - 7 H|H{& AFAE - EHEIR R - -
- 165.01105-1178A | - THRUST ; CAP BEARING | -7 HI{& A3 AE - IEHENE R SRR
10150 | 65.90020-0036B | - BOLT ; BEARING CAP -Hod Y 28 - BREE TR (141414 |14
10160 |65.91710-0035B | - RING ;: LOCATING -uE - BALR 14(14 |14 14
10200 | 65.91606-0041 PLUG ; CORE HOLE ol & 283 HILIRE 212|2]2
10220 |65.90310-0137 SCREW ; PLUG M16x1.5x20| E3{1 ~3 5% e = 10111
10230 | 06.56190-0709 RING ; SEAL A16x22 Al & EHR 111011
10240 |65.90310-0136 SCREW ; PLUG 80 A38 mE 111111
10250 |06.56190-0718 RING ; SEAL NI RS EN T
10260 | 06.08092-2403 SCREW ; PLUG AM12x1.5 | E2{1 ~3& MR 11111
10270 | 06.56190-0703 RING ; SEAL A12x16 A & EH] 11|11
10280 | 65.90310-0131 SCREW ; PLUG EZ2i0 A2Aa% i3 111 ]1
10290 | 06.56190-0712 RING ; SEAL 18x22 Al kS B LR
10300 |65.90310-0149A | SCREW ; PLUG M26x1.5 Eg{d 238 g N ERRRE
10310 | 06.56190-0726 RING ; SEAL 26x31 Al @ FHIR SRR
10320 | 65.01201-0051 LINER ; CYLINDER A2l 2to|u SHE 6-1]-]-
- |65.01201-0311C | LINER ; CYLINDER A2y 2toly HEHE -|6(6]|6
10330 | 65.96601-0012 GASKET Itz Fof 1-1-1-
10340 | 65.91615-0015 COVER ; BLIND BEIE 7 BiRE 1-]-1-
10350 | 06.01923-3113 BOLT ASS’Y M8x20 EE XEE 1252 B 20-1-1-
10360 | 65.01601-6002 OIL SPRAY NOZZLE ASS'Y | 2% AZ0| =& ZEE | HUMEEM 2 61-|-1|-
- | 65.01601-6006 OIL SPRAY NOZZLE ASS'Y | 22U A=Zpjo] = ZYUE | HIHEM 2K -
10370 |65.01601-6007 OIL SPRAY NOZZLE ASS'Y | Q¥ AZHO| =& ZUE | HMEN B K -
10380 | 65.01601-2009 - FLANGE EUWX CEZ IR
10390 |65.01601-2013 - PIPE IHo| = CRE T -1-1-
10400 | 65.05410-0016 - PLUNGER ZEH - EE 111
10410 | 65.97601-0074 - SPRING AEE - WE 11111
10420 | 65.01601-2003 - WASHER ; LOCK £3 9N - SHIEEE 101711
10430 | 65.90001-0126 BOLT ; HEX. szt 2 N FRZE 12{12 12|12
10440 | 06.16044-0208 WASHER ; SPRING A6 AZE oM WERE 12(12]12]12
20010 | 65.05405-7021 RELIEF VALVE ASS'Y g we FTEE REEEM INEERER
20020 | 65.05406-0020 - HOUSING ; RELIEF VALVE EA|E #E 5RH - RERE 10111
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Fig.001

CYLINDER BLOCK | A2l 28 | SEK
Q’'ty
P N 5 Serial

Key No.| Part No. Description = = 04 E M 2 R |pele|e|p|S.ClICA No
12 (126|126 (126 )
T |[Ti-1| Tt [T1n

20030 | 65.05410-0015 - PLUNGER ; RELIEF VALVE | - 2i2|= ¥i= Z3X - REREE 111111

20040 | 65.90710-0071 - WASHER - 2F M - #E 1111111

20050 | 65.90310-0056 + SCREW ; PLUG {11 A28 - EEE 11111

20060 | 65.97601-0100 - SPRING AmE - E 111111

20070 | 06.56190-0704 RING ; SEAL A12x18 Al & BHIR P11
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Fig.002

Efold 710 AolA

zotolg 59

uj]

2| ERNERES R

o ] Q’'ty

Key No.| Part No. Description = = == “ % R bele | p | p |S.C|ICA S:\:l;:.al

12 (126 (126|126

T |T1-1] T1 M-I
10010 |65.01304-0023C | CASE ; TIMING GEAR EtolY 7]of AHola ERTEEHE Tt
10100 |65.91010-0017 PIN ; DOWEL 8M6x60 creg = EEY 2(2(2]|2
10110 | 06.22022-1014 PIN ; DOWEL 8M6x28 ey o ENLHH 1111t
10120 |65.01903-00488 | GASKET Jtazl | 11111
10130 | 06.01943-3317 BOLT ASS’Y M12x1.5x30 2 ZYE 1232 B 3/3|3]|3
10140 | 06.01943-3320 BOLT ASS’Y M12x1.5x45 EE Z8E R AN 5(5|5]5
10180 | 06.01913-3215 BOLT ASS’Y M10x25 =2E XZEE 12RO 11111
10210 |65.01305-5049G | TIMING GEARCASECOVERASSY | Ef0|% Jl0) #ojA 7t Z2E | ERHERBEESA |11 1|1
10320 | 65.01903-0050 GASKET ; TIMING GEAR CASE COVER | B0 7Iof A OlA 21t JA% | [ERMG4HERFE |11 [ 111
10330 | 06.01923-2914 BOLT ASS'Y M6x22 EE ZEE 1242 2R 6|6|6]|6
10340 | 06.01923-2917 BOLT ASS’Y M6x30 E2E REE 1242 B 71777
10850 | 06.01953-3326 BOLT ASS'Y M12x1.5x75 EE ZEE 12 B 2l212|2
10360 |06.01493-4315 BOLT ; HEX. M12x1.5x80 |2z EE Vay: Lstva 3|13|3]|3
10380 | 06.15010-2313 WASHER ; PLAIN 3 QtM T8BE 3|13|3]|3
10390 (06.16731-2109 WASHER ; SPRING A12 AZE QM W E 313{3]3
10610 |65.01510-0157 SEAL ; OIL ed Ad ML L
20020 |65.01401-0194H | HOUSING ; FLYWHEEL Eetolg st 3 WRRE 11111
20100 |65.01904-0022A | GASKET; FLYWHEEL HOUSING | Z2t0/& &1 & JtA7 | ksl 11111
20120 | 06.02074-0317 BOLT ; REAMER M14x2x90 | 2|l 2E XL 21222
20130 | 06.16731-2110 WASHER ; SPRING A14 ATE QLM WEHE 21222
20140 | 06.11063-8217 NUT ; HEX. M14 g2t 4E A 21222
20150 | 65.90001-6002 BOLT ASS’Y M12x1.5x45 2E XYE 1242 2 K 10|10|10]|10
20190 | 06.08092-2405 SCREW ; PLUG M16x1.5 EH 238 Lo 1-1-1-
20200 |06.56190-0708 RING ; SEAL A16x22 A FHIR tl-1-1-
20210 |65.01510-0158 SEAL ; OIL 29 AY Hlimst IR
20220 | 65.96002-0003 PLUG ; RUBBER 02 O BREE 11111
20270 |65.27103-7007 SENSOR HlA Rk EE RN RN

l L
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Fig.003
DRIVING SYSTEM | Z2to|8l A|AE | IRFHEL

Q’ty

Key No., Part No. Description = = == E M4 2 R |belp|e e |S.C|ICA S:g_al
12 [126(|126|126
T [Tt TI [TI-I
10010 | 65.02101-7541B | CRANK SHAFT ASS'Y ;3 £ TYE ih 3 2 AL 101 ]1]1
10100 | 65.02101-0057A | - SHAFT ; CRANK -Od¥I = - B4 11111
10200 |65.02101-0060A | - SHAFT ; CRANK - 333 & - HR % 10111
10300 |65.02101-7054B | - CRANK SHAFT ASS'Y -OYa = ZEE - B 11111
10310 | 65.02101-0054A | - - SHAFT ; CRANK - O%3 = - - BEAR 101]1]1
10350 | 65.02110-0013E | - - WEIGHT ; COUNTER - - FI2E fOoIE < - REE 414144
10370 | 65.02110-0014E | - - WEIGHT ; COUNTER - - FI2E Q0IE - - EEE 414144
10390 | 65.90430-0012B | - - BOLT ; TENSION - -0E EE - BT 8(8|8/8
10400 |65.90430-0013B | - - BOLT ; CRANK SHAFT 33 = g - EhEhgie 8(8(8]8
10500 | 65.02115-0008B | GEAR ; CRANK SHAFT ama % 7)o i 10111
10550 | 06.22022-0912 PIN ; DOWEL 6M6x20 ct2y w ENLH 10111
11000 |65.01110-6055A | BEARING ; MAIN ool Hjof F IR 71-0-]-
- |65.01110-6115 BEARING ; MAIN oot sy F R 7177
11010 | 65.01110-6068A | - BEARING ; MAIN - ool o - EiHK 701-1-1-
11020 |65.01110-6069A | - BEARING ; MAIN Mol o™ - FR 71-1-1-
11030 |65.01110-6070A | - BEARING ; MAIN - ool Ho - EIE 71-1-1-
11040 |65.01110-6071A | - BEARING ; MAIN - ol el Ho{ Y - FHR 71-1-1-
11100 |65.01150-0017A | WASHER ; THRUST(UP) AHAE QM bR E 2|12)2]2
11110 |65.01150-0048A | - WASHER ; THRUST(UP) CABAE OLA - 1FHERE 21222
11120 |65.01150-0049A | - WASHER ; THRUST(UP) ABAE QLM - ERE 21222
11130 |65.01150-0050A | - WASHER ; THRUST(UP) AP AE QLM - b HERE 2|l2]2]|2
11140 |65.01150-0051A | - WASHER ; THRUST(UP) AR AE QM - bEHE 22|22
11200 | 65.01150-0018B | WASHER ; THRUST(LOW) AAE QM iR E 2222
11210 |65.01150-0052B | - WASHER ; THRUST(LOW) | - 24 E %M - RHERE 2|l2]2|2
11220 |65.01150-0053B | - WASHER ; THRUST(LOW) ABAE QA - IEHEHLE 2l2]2]2
11230 | 65.01150-0054B | - WASHER ; THRUST(LOW) | - A AE QM - LEBE 22|22
11240 | 65.01150-00558B | - WASHER ; THRUST(LOW) AP AE QM - LiERE 2|2(2]2
20010 | 65.02201-7005 DAMPER ; VIBRATION TE Yo R R S I I
- 165.02201-7032 VIBRATION DAMPER ASS'Y | XS ®m ZEE BERS 1]1]1]-
20020 |65.02201-7033 - VIBRATION DAMPER ASS'Y| -7 &H Z@E CHERR 101(1]-
20030 | 65.02201-7034 - VIBRATION DAMPER ASS'Y| - 7lg i T8 E - RS 101(1]-
20100 |06.01914-3215 BOLT ASS’Y M10x25 EE ZYE 122 R 66|68
30010 |65.02301-5052 FLYWHEEL ASS'Y 2103 TE KE B 1111
30020 |65.02301-0199A | - FLYWHEEL 2018 -k 11t ]1
30040 [65.02310-0011A | - GEAR ; STARTER RING AELE] & 7|0 - BEISREEER 1| 1|11
30050 | 06.22022-1010 PIN ; DOWEL 8x16 Cred # TN 11111
30060 |06.01494-4408 BOLT ; HEX. M14x1.5x45 g2t 28 YAy L 4z 8|8|8|8
30070 |06.16731-2110 WASHER ; SPRING A14 ATE QLM WEHE 88|88
40010 | 65.02401-6012F | CONNECTING-ROD ASS'Y | 7ZiHg 2Cc x@E HEA R 6|-|- |-
- |65.02401-6017A | CONNECTING-ROD ASS'Y | #4lg 2E FEE HEA R -|6|6|6
40020 |65.02401-0045F | - ROD ; CONNECTING Ade 2E - EFF 10111
40040 | 65.90020-0010E | - BOLT ; CONNECTING-ROD | - 714g 25 2E - EATIERE 2|22 |2
40050 |65.02405-1006 - BUSH ; CONNECTING-ROD | - Zidlel 2c =24 - ERE 1]-]-1-
- | 65.02405-1010 - BUSH ; CONNECTING-ROD | - 7i4lgl 2= 24 - EFRE S EEEEE
40060 |65.91301-0010 - PIN ; DOWEL SOy - I 2222




10

Fig.003
DRIVING SYSTEM | EZjo|8l AAE | IRFHEL

50020
— 50030
™~ 50040

20020
20010+:ALTV
20030




Fig.003

DRIVING SYSTEM | E2i0|H AAE | IRFIARL
Q’ty
Key No.| Part No. Description L = 2 E 4 2Z R bele|p|p |S.C|ICA S;S.al

12 |126(126|126
T (Ti-1| T1 Ti-O

40070 | 65.02410-6106 BEARING ; CONNECTING-ROD ZAUE 2E H O Y FEAT SRR 6 6
50010 |65.02501-0209 PISTON oAsE EE -|16|6|6
- | 65.02501-0778A PISTON mAaE EE 6|-1-1|-
50020 | 65.02503-0057 RING ; TOP g & IEZN 6|6|6|6
50030 | 65.02503-0097 RING 2ND 2l IR 6|6|6|6
50040 | 65.02503-0105 RING ; OIL g & JHIR 66|66
50050 | 65.02502-0013 PIN ; PISTON ojA~E H EEW -|16|6|6
- 165.02502-0050 PIN ; PISTON oAE H HEH 6|-|-1-
50060 | 06.29020-0127 RING ; SNAP 45x1.75 A E £ IR 121212 (12
60010 | 65.02601-0179 V-PULLEY V-E2| V-8 1111 -
- [65.02601-0183 PULLEY ; V-BELT V- E E2| V-8 - -] -]
60030 | 65.90701-0088 WASHER et M HnE T101]11]1
60040 | 65.90030-0013A BOLT ; SOCKET HEAD 27 FE EE A7~ g 8/8|8]|8

11
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Fig.004

CYLINDER HEAD & | &2iH 3= ¥ | SHE5511=%
CYLINDER HEAD COVER &z 3= HH
Q’'ty

Key No.| Part No. Description = = o4 “ & #R bele|ep|e|S.C|ICA Sz‘::‘“

12 |126(126|126

T |TI-1| T1 |TI-I
10010 |65.03101-6053G | CYLINDERHEAD ASS'Y(FRONT) | &42iCf 8|S X2 Z(Q) | SEEai G |11 [1]1
10020 |65.03101-0003F | - HEAD ; CYLINDER el & s SHEE 1111
10040 | 65.03205-0002 - TUBE ; INJECTION NOZZLE| - 2A} = £= T 33|33
10050 |65.96501-0069 - 0-RING -0-3 . 0-HIFR 3/3|3l3
10060 |65.90302-0041 - PLUG ; CORE . 3o} =231 SRR 6/6[66
10070 |65.90302-0048 - PLUG ; CORE . 3of =21 SR 3333
10080 |65.90302-0042 - PLUG ; CORE - 3of =21 CRLILE 2222
10090 |65.03201-1008E | - GUIDE ; VALVE T - EEAT 66|66
10110 | 65.03203-1042 - RING ; VALVE SEAT ge A2 2 - R 33|33
10120 |65.03203-1041 - RING ; VALVE SEAT L AE 2 - EEET 33|33
10130 | 65.90302-0049 - PLUG ; CORE .30 231 CRLILE 33|33
10210 |65.03101-6054G | CYLINDER HEAD ASS'Y(REAR) | A BIC| o= ZRE(S) | SEZHKGE) |11 [1[1
10220 |65.03101-0004F | - HEAD ; CYLINDER Heiy 3| E - SETE 11111
10240 |65.03205-0002 - TUBE ; INJECTION NOZZLE| - 24} =& &= e 3la|3|3
10250 | 65.96501-0069 - O-RING -0-8 - 0-EUIR 33|33
10260 | 65.90302-0041 - PLUG ; CORE . 3of Z2{1 - duLTLE 6|(6(6]6
10270 | 65.90302-0048 - PLUG ; CORE . 3of Z23{1 - HLELE 33|33
10280 | 65.90302-0042 - PLUG ; CORE . 3of 221 CHRLTLE 2222
10290 | 65.03201-1008E | - GUIDE ; VALVE = - B 6|6|6|6
10310 | 65.03203-1042 - RING ; VALVE SEAT e AE 2 - {EETR 3(3(3]|3
10320 |65.03203-1041 - RING ; VALVE SEAT we AE 2 - @R 33|33
10330 | 65.90302-0049 - PLUG ; CORE Fof =21 - HRLELE 3(3(3]|3
10400 |65.90201-0106 | BOLT ; STUD M6 AEE 2E W k1242 12121212
10450 | 65.90021-0001A | BOLT ; COLLARED DUO. | Z3{E 122+ £ HEE S 28|28 |28 |28
10500 | 65.90201-0094 | BOLT ; STUD ABE Z2E ER TS 46|66
10510 | 06.06226-0809 | BOLT ; STUD M10 AEE BE ER AT 2-1]-]-
10530 |65.90201-0154 | BOLT ; STUD M12x1.5 AEE B2E e TS 56|66
10550 | 65.90201-0049 | BOLT ; STUD M12x1.5x35 | AE{E BE W kigie 1]-]-1-
10560 |65.90201-0080 | BOLT ; STUD ABE 2E VB ES 2222
10600 | 65.03901-0063A | GASKET ; CYLINDER HEAD | &42ICf &S 7tA% AL EERERE
10610 | 65.03901-0064A | GASKET ; CYLINDER HEAD | Al2IC{ 8|S 7pA% SEEAS SERERE
10700 |65.91001-0013 | AV SEAL ' AV Al AN T olal2]e
10710 | 06.22022-0907 | PIN ; DOWEL 6M6x10 WEX-T AL 44|44
10800 | 65.41520-0003 | BRACKET ; HANGER Ho| =a 1274 11111
10850 | 06.01913-3217 | BOLT ASS'Y M10x30 e xYE 8242 AL 2222
10860 | 06.01734-4411 | BOLT ; HEX. M14x1.5x30 | 82 == A fizie T{1]1]1
10870 | 06.16731-2110 | WASHER ; SPRING A14 AEZ QLM WEHE EERERE
10900 | 06.01494-4408 | BOLT ; HEX. M14x1.5x45 | 82 =& AR 111011
10910 | 06.16731-2110 | WASHER ; SPRING A14 AZE 9t WEHE R
10920 | 65.91701-0275 SPACER 2 0] A HE 1111
20010 | 65.03401-60468B | COVER ASS'Y M TEE B AERERE
20020 | 65.03401-0048B | - COVER ; CYLINDER HEAD | - 420 8|S 74 SHEE 111011
20100 | 65.03905-0020 - PACKING:CYLINDERHEADCOVER | - AI2IC{ S o4t ™2z | - Sj1=z=a% |11 1 |1
20110 | 65.03905-0023A | GASKET;CYLINDERHEAD COVER | AI2IC| 8|S i8] 7tA% | SEE D3 666 6
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Fig.004
CYLINDER HEAD & | Al2lH 3= ¥ | REES558T=E=
CYLINDER HEAD COVER A2l 3= HH

Q’ty
L. . . Serial
Key No. Part No. Description = = P E H & R pelp|p|p|S.C|ICA No
12 |126(126 (126 ’
T [T-1] TE [T1-0
20130 | 65.90701-0202 WASHER oF M fr g 6|/6|6 |6
20140 |65.90020-0074 BOLT ; COLLARED HEX. zt g2t 8 EBENAEKR |6/6|6 |6
20300 [65.01801-5099B HOUSING ; BREATHER 22| 5123 o R R 111111
20310 [ 65.96501-0033B | O-RING O-& 0-BIIR 1)1
20330 [06.01923-3113 BOLT ASS'Y MB8x20 E2E ZTEE 1242 B 313|383
20400 | 65.96301-0305 HOSE ; RUBBER nE A BIRRE 111111
20460 | 06.67020-0105 CLAMP ; HOSE NW Sis6 A ZYE REX 11111
29000 |65.01810-5007 OIL FILLER CAP ASS'Y oY HY Y TEE MGAERK 11111
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Fig.005

TIMING SYSTEM | EIO|2 AJAH | ERRS
Q’ty
Key No., Part No. Description =2 = H T B & W peler]|p|S.C|ICA Sﬁ:,i_a'
12 (126(126|126
T [T1-1| T1 [Ti-L
10010 |65.04101-0043 VALVE ; INLET olal g HEE 6|6(66
10020 |65.04101-0036 - VALVE ; INLET ol e - HE R 11111
10030 | 65.04101-0039 - VALVE ; INLET colE e - HEE 11111
10040 | 65.04101-0044 VALVE ; EXHAUST(ALTV) 7] W HSE 66|66
10050 |65.04101-0029 - VALVE ; EXHAUST il g = HS 10111
10060 |65.04101-0040 * VALVE ; EXHAUST HiD] = - HSE 1111
10100 |65.04102-6004A | SPRING VALVE ASSY W AZY ZYE i3 % Bk 66|66
10110 | 65.04102-0066 - SPRING ; VALVE W AT R AREL 11111
10120 | 65.04102-0002A | - SPRING ; VALVE(INNER) MW= AZal(o} -RESITBE |11 (1|1
10130 |65.04102-0066 SPRING ; VALVE WMy AT HRE 6|6(6|6
10140 |65.04103-0014 RETAINER ; VALVE SPRING |2 AZ2 gigojy | S(8ERE 12]12112{12
10150 |65.04103-0078 SEAT ; VALVE SPRING e AT AE 8 3% 55 12(12]12]12
10160 | 65.04104-0007 COTTER ; VALVE B = FE S 24|24|24 |24
10170 |65.04902-0010 SEAL ; VALVE STEM e AR AY i3k =) 12121212
20010 |65.04200-6027C | ROCKER ARM & SHAFT ASS’Y EAN A Y F ZEE EESmE 2|2
20020 |65.04201-5014E | - ROCKER ARM ASS’Y S5 & ZEYE - EERN 66|86
20030 |65.04201-0007K | - - ARM ; ROCKER 25 o SRR 11111
20050 |65.93020-0033D | - - BUSH 2 4 - - HE 10111
20060 | 65.04203-5010 - SHAFT ASS'Y -E TRE B 10111
20210 |65.04203-0010A | - - SHAFT ; ROCKER ARM 271 ot = .- EE 10111
20220 |65.90302-0012 -+ PLUG E2{1 - HE 2|22 |2
20090 | 65.97601-0104 - SPRING ; COMPRESSION ot AEY - EHERE 22|22
20100 |65.97601-0053 - SPRING ; COMPRESSION | - &% ~=2 - EMERE 2|2(2|2
20110 | 65.90710-0039 - WASHER ; ROCKER ARM | - 27{ & 2lA CEBRE 2|2(2]2
20120 | 06.29010-0120 - RING ; SNAP 24x1.2 Ay B - R 2(2(2]|2
20130 | 65.04205-0003 + BOLT ; ADJUSTING M10x1.0 -2 BE YRR 6|6|6|6
20140 | 65.90501-0003 - NUT ; HEX. M10x1.0 -2t HE - RARE 6|6(6]|6
20150 | 65.04202-0014A | - BRACKET ; ROCKER ARM | - 7] & =22}3! SEEXR 313|3|3
20160 |06.01283-7112 - BOLT ; HEX. M8x18 -5 EE Ayt 33|33
20170 | 06.15010-2311 - WASHER 8.4 -2k N - B 33|33
20180 | 06.01013-9221 - BOLT ; HEX. M10x80 52t £E - N AR 6|6(6]|6
20190 | 06.16731-2108 - WASHER ; SPRING A10 AT QM - B HUE 6|/6|6|6
30010 |65.04301-0006 TAPPET Ef EFF 121121212
30100 |65.04302-5011 ROD ; PUSH Zy 2L A 12112]12[12
40010 | 65.04401-0010K | SHAFT ; CAM Y = i 1111
40040 | 65.98112-0038 FLANGE EUX k= 10111
40050 | 65.90001-6003 BOLT ASS'Y 2E XEE B2 B 212|122
40060 | 06.22022-1014 PIN ; DOWEL 8M6x28 creg o EH 10111
50010 |65.04500-6006B | CAMSHAFT ASS'Y Mz xEE iR 101011
50020 |65.04501-0007A | - GEAR ; CAM SHAFT = 719 - ORI 10111
50040 | 06.01914-3119 - BOLT ASS'Y ZE TEE N $:3-¥51 414|144
50100 | 65.04505-5016 IDLE GEAR ASS’Y otols 710 =Y=E a5 B 101 (1
50110 | 65.04505-0033 - GEAR ; IDLE otol & 7|0 -5 11111
50130 | 65.04507-0004 - BUSH ; IDLE GEAR - OIOIE 710f 24 - BRAE T]1 111

—
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Fig.005
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Fig.005
TIMING SYSTEM | EfOj AlAE | ERFRE

Q’ty
PR = = Serial
Key No.| Part No. Description = = o4 E B A R [pe[p|p|p|S.CIICA| g
12 [126(126|126 )
T [TI-1]| T [TI-I
50140 |65.04506-0033 PIN ; IDLE GEAR ofols 7|0 ® EE G 'AERERE
50150 |65.90720-0018 WASHER ; THRUST AHAE Q1M 1IHHERE 11|11
50160 | 06.01015-7220 BOLT ; HEX. M10x1.5x75 g2 EE NEIZE 2(2]2]2
50170 | 06.16731-2108 WASHER ; SPRING A10 ATE 9N WERE 21222
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Fig.006
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Fig.006
OIL PUMP & OIL FILTER | @ #H= U 2 =HH | ¥lARSHHIEES
Q’'ty
Key No.| Part No. Description = = o E B & B bele|e|p |S.C|ICA Sﬁ:_al
12 |126(126 (126
T [Ti-1| TH [TI-I
10010 | 65.05100-6042A | OIL PUMP ASS'Y Y BE ZEE HURRE K 1T-1-1-
- | 65.05100-6044 OIL PUMP ASS'Y YU Hz oz HLHRSR B -1
10020 |65.05102-0015 - HOUSING ; Oll. PUMP -2 HE FA - HLhERSE ty-1-1-
- | 65.05102-0021 - HOUSING ; OIL PUMP -2 HI FE - HUARSE RN ERN R
10030 | 65.05104-5004 - GEAR ; OIL PUMP - 29 HZ 7|0 - HmE SR 1]-]-]-
- | 65.05104-5007 - GEAR ; OIL PUMP - 29 HE J|H - HURRER -1t
10040 | 65.05104-5005 - GEAR ; OIL PUMP -2 HE 7|0 - HlmEER 1-1-1-
- | 65.05104-5006 - GEAR ; OIL PUMP - 29 H= 7|0 - HUBRRER St
10090 | 06.22022-0907 - PIN ; DOWEL 6M6x10 -OeY = - AL 44|44
10100 |65.05103-5006A | - COVER ASS'Y(FRONT) HAH EZEE(Y) -FEBRGED |1 -]- |-
- | 65.05103-5009 - COVER ASS'Y(FRONT) e ZEE(Y) FAER K (0 -t
10140 | 65.05103-5008 - COVER ASS'Y(REAR) e ZTEE(F) CREREBE (1] -|- -
- | 65.05103-5003 - COVER ASS'Y(REAR) i T E(H) -FERHK(R) |- (111
10170 | 65.05410-0007 + PLUNGER ; VALVE - E Z2 X BiIsEE T (11
10180 | 65.97601-0105 - SPRING = WE 11 ]1]1
10190 | 65.90310-0104 » SCREW ; PLUG - 28O 245 - Z 1111
10200 | 06.01013-9118 - BOLT ; HEX. M8x65 -5 BE < Aigie 41--1-
- 106.01013-9120 - BOLT ; HEX. M8x75 -5Z 28 av::Led -|4|4]4
10210 |65.90510-0012 - NUT H E 451 44|44
10220 |65.05201-0008A | - GEAR ; DRIVE - 32E 719 - WEhiR 1111
10240 | 06.29141-0207 - KEY ; WOODRUFT = - FEEE 1111
10250 |06.16050-0311 - WASHER ; LOCK -E3 9N o k0 1111
10260 | 06.11056-9217 - NUT ; HEX. M14x1.5 gzt HE - RRES 11111
10270 | 06.22022-0907 PIN ; DOWEL 6M6x10 LY # EALHH 21222
10280 |06.01013-9215 BOLT ; HEX. M10x1.5x50 §Z EE NRER 22|22
10290 | 65.90801-0018 WASHER ; LOCK 23 9N BEEE 2(2]2]2
20010 | 65.05200-6004A | OIL PUMP DRIVE ASS'Y Y HE 13 XEE | HURAREHNEX 11111
20020 |65.05204-0003A | - GEAR ; OIL PUMP IDLE -2 HE OlO|E 7|0 | - HUmRAERE®R |1 (1|1 |1
20040 | 06.31420-0314 - BEARING ; BALL = L= - BRAZ BhIR 2|12]2]2
20050 | 06.29020-0132 - RING ; SNAP 55x2 A 2 - EIR 2(2)2]2
20060 |65.05205-0018 - PIN ; IDLE GEAR - OtojE Jlof H - 1BR 1111
20070 |06.29010-0125 - RING ; SNAP 30x2 SEat= - - FIR 1111
20080 | 65.90030-0008 - BOLT ; SOCKET HEAD M10x60 a3 5E BE - NN AgR (AR RER
30010 | 65.05501-7058E | OIL FILTER ASS'Y 29 2y TEHE MimiEiEsERK (1111
30020 | 65.05510-5020A - CARTRIDGE ASS'Y JIERIX ZEE C IR B 111 (1|1
30030 | 65.05503-5038B | - OIL FILTER HEAD ASS'Y -2 2E S 2 RS | - HUREFRESE (1 (1|1 |1
30040 |65.05503-00318B | - - HEAD ; OlL FILTER - 29 #@E & -HREERRE |11 111
30050 | 65.90310-0121 - - SCREW; PLUG AM24x1.5 ge{3 ~32& - iEE 11111
30060 |06.08062-1208 -+ SCREW ; PLUG M24x1.5 E] A28 ¥ 10111
30070 | 06.56190-0722 - - RING ; SEAL 24x29 A - BHR 21222
30080 | 65.90310-0115 - - PLUG = i) - FEEE 1111
30080 | 06.56190-0726 - - RING ; SEAL 26x31 A - BRI L
30100 |65.97601-0075 - - SPRING AT - WE 10111
30110 | 06.31641-0433 - - BALL ; STEEL AR = - Tk 111711 B
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OIL PUMP & OIL FILTER | 2

H @
H o

2H

| HHER SHLRIE B

Part No.

Description

T M4 2 W

'ty

126
Ti-1| T

PP

S.C

ICA

Serial
No.

65.90310-0034
06.56190-0728
06.22230-1214
65.97601-0004
06.31641-0433
06.01953-3331
06.01953-3318
65.96501-0061

>
In

- SCREW ; PLUG M26x1.5
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- PIN ; SPRING 8x32
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Fig.007
OIL COOLER | ¥ 22 | #lHA5E0=E

Q’ty
Serial

Key No., Part No. Description = = == E 4 & ¥ celele e |S.ClICA No
12 [126|126|126 )
T [Ti-1| Tt [TI-E

10010 | 65.05601-7072C | OlL. COOLER ASS'Y 2o 22 ZYE HURGSANEE SR |11 | 1|1
10020 |65.05604-0019B | - COVER - £ 10111
10030 |65.05606-5027B | - ELEMENT ; OIL COOLER | - 2% Sg dyue -PlRA AN |1 |11 |1
10040 | 65.05903-0028 - GASKET ; OIL COOLER - 29 2 Jtad - WA R | 2|22 )2
10050 | 06.02090-0512 - BOLT; SOCKETHEAD M10x25 | - &% 3|l= 2E - AARIER 212)2]2
10060 | 06.02090-0513 - BOLT ; SOCKET HEAD - A% s BE - A RRE 21222
10070 | 06.16731-2108 - WASHER ; SPRING A10 AT QLA - SEHE 41444
10080 | 06.15010-2312 - WASHER ; PLAIN 10.5 o 9N - FHE 414144
10090 |65.01907-0008A | GASKET;WATERCHAMBERCOVER | W Zt4 M FHH JtA7 | kG E#iE 101711
10100 | 06.01923-3124 BOLT ASS'Y M8x85 EE ZEE BB 18(18|18(18
10140 | 06.01923-3122 BOLT ASS’Y M8x55 EE TEE 1242 2R

10150 | 06.01923-3115 BOLT ASS'Y M8x25 EE zRIE Lt ¥ 41444
10300 | 65.05701-5325 OIL PIPE ASS'Y Q9 moj= xTaE HmE B 11111
10310 | 06.78140-2408 SCREW ; HOLLOW ERR ~3R =085 101 ]1]1
10320 | 06.56190-0727 RING ; SEAL A26x34 Al & BN 212(2]2
10330 |65.05903-0030A | GASKET ; OlL RETURN PIPE | 2¥ 2| mfo|Z JtA7 | BigE s Tt
10340 | 06.01913-3120 BOLT ASS’Y M8x45 EE ZRE 1248 SR 212122
10350 | 65.05701-5964A | OIL PIPE ASS'Y LY ooz 2EE B3 B A 11111
10360 | 06.78140-2408 SCREW ; HOLLOW EZ2Q A3% =i 24T 11111
10370 | 06.56190-0728 RING ; SEAL A26x32 A @ FHT 212(2]2
10380 |65.05903-0030A | GASKET ; OIL RETURN PIPE | 2% 2|8 o[ Z JiAZ | EhE 10111
10390 | 06.01913-3120 BOLT ASS'Y M8x45 £E ZRE 2R 212122
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Fig.008
OIL PAN | 24 # | jHE=

11100
11110 |
I \

11050 /é\

11070

L

'\ 10190

10130



Fig.008

OIL PAN | 2 H | JHKSE

Q’ty

Key No. Part No. Description 2 = m | E M4 & B [oclelsls|S.ClICA S;::_a'
12 [126(|126|126
T [Ti-1] T [TI-I
10010 | 65.05801-5141C | PAN ; OIL 2o H MRS 1111
10100 | 06.56190-0732 RING ; SEAL A30x36 A EHIT T
10110 | 65.05904-0096A | GASKET ; OIL PAN YU M IpAT SRR 11111
10130 | 65.05809-0052 STIFFNER AE[ZL ERIR 3(3(3]|83
10140 | 65.05809-0053 STIFFNER AE[ = SRIR T
10150 | 65.05809-0056 STIFFNER AE[Z h3EIE 11111
10160 | 65.05809-0057 STIFFNER AE[E AMSRIR 1111
10170 | 65.05809-0058 STIFFNER AEZ HN3RIR 11111
10180 | 65.05809-0059 STIFFNER AEIZLH Hn3EIR 11111
10190 | 65.90001-0136 BOLT ; HEX. M8x45 87t 2 Ay Lies 3232|3232
10700 | 65.05806-6052 GUIDE TUBE ASS'Y ol v RRE BELM 11111
10900 | 65.05805-5137 OIL LEVEL GAUGE ASS'Y 2 g Holx ZYE | HIHERA 1111
11000 | 65.05701-5322A | OIL PIPE ASS'Y 29 moj= FYUE HURME 2R 1-1-1-
- | 65.05701-5349 OIL PIPE ASS'Y 29 mo|= FEE HUME B A RN
11030 | 65.96601-0043 GASKET ZtAaz ot g 10111
11050 | 06.01913-3115 BOLT ASS’Y M8x25 EE ZEE 2K 101 (1]
11060 | 65.90001-6005 SOCKET BOLT ASS'Y A% 2E XYE MAmBRENR (2(2]2|2
11070 | 06.01913-3113 BOLT ASS'Y M8x20 £E FRIE 2R K 2122 |2
11100 |65.05740-2042 BRACKET ASS'Y 22 ZRE HZREM 10111
11110 | 06.01923-3112 BOLT ASS’Y M8x18 2E ZRE L4 235954 212122
11200 | 65.05701-6025A | OIL SUCTION PIPE ASS'Y 29 B9 mo|= F2AE| WMAEEM 1111
11210 | 65.05701-5810A - OIL SUCTION PIPE ASS’Y | - 2% 2¢ T0|Z ZEE | - WABRHK 1111
11220 | 65.05740-0017 - BRACKET ; OIL SUCTIONPIPE | - 2% &9 o= 221 | - &4 10111
11230 | 06.01283-7114 - BOLT ; HEX. M8x22 -S4 EE - NEIZR 10111
11240 | 65.90510-0012 - NUT -4 E - 128 1111
11260 | 06.15010-2311 - WASHER 8.4 -2 M - HE 1111
11350 | 65.05903-0027A | GASKET et ESg: 10111
11360 | 06.01913-3113 BOLT ASS'Y M8x20 gE Zx2E 1242 2 2122 |2
11370 | 65.90020-0068 BOLT ; COLLARED HEX. Zh2j= 87t BE EESAAER (1|11 |1
19050 | 65.98125-5011 COCK ; DRAIN Egel 23 H=E 10111
19060 | 65.98130-0006 - ADAPTER - Of HE T 1111
19070 | 65.98125-5010 - COCK ; DRAIN =0l =3 - HES 11711
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Fig.009
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Fig.009

COOLING WATER PIPE | WZt4 TO| = | AHIKE

Q’ty
Key No.| Part No. Description 2 & " | T B K [o]e]r]r SCICA| Spor
12 |126(126|126
T [F1-1] T1 [TI-I
10010 | 65.06301-6034 WATER PIPE ASS'Y M2t mO[E FEIE | kER 11111
10020 | 65.06301-5147 - PIPE ; COOLING WATER AT Yo BEIKE 11111
10030 | 65.06404-0028 - HOUSING ; THERMOSTAT | - MR AEIE 5tR7 HERE 11111
10050 | 65.06903-0021 - GASKET - A g 11111
10060 |06.01923-3218 - BOLT ASS’Y M10x35 -2E XBE L s 21222
10070 | 65.90310-0149A | - SCREW ; PLUG M26x1.5 Zy1 ~3%8 [ 11111
10080 | 06.56190-0727 - RING ; SEAL A26x34 - A > - BE]T 11111
10090 | 06.08092-2406 * SCREW ; PLUG M18x1.5 DS E81 235 - iz 11111
10100 | 06.56190-0712 - RING ; SEAL 18x22 Alg - TR 11111
10110 | 65.06903-0018 GASKET; COOLING WATERPIPE | W24 TO|Z JtAZ | AHKEEH 21222
10120 | 06.01923-3124 BOLT ASS’Y M8x65 EE TYE iR K 44|44
10190 | 65.98131-0075 PIPE ; CONNECTION e moj= EEER 111011
10200 | 06.56190-0706 RING ; SEAL A14x20 Al g FHIF 10111
10240 | 65.27405-5005 SENDER ; THERMOSTAT MEAEIE M BE RS 10111
10250 | 06.56190-0708 RING ; SEAL A16x22 A ZHIR 10111
10260 | 66.27435-6008 SWITCH ; THERMOSTAT MBAEIE A9 BEEWEFX |11 |11
10300 | 65.06405-0025 PIPE ; WATER W Zh2 5ihOf I KE 10111
10310 | 06.01923-3124 BOLT ASS’Y M8x65 EE FUE L3385 3(3(31(3
10350 | 65.06301-60378 | PIPE ; COOLING WATER W Zta To| = BENKE 11111
10360 | 65.96301-0204B | HOSE ; RUBBER 12 s34 BIERE 11111
10370 | 06.67020-0108 CLAMP ; HOSE NW28 A BT REX 2|22 |2
10380 | 04.27405-1506 HOSE ; RUBBER 38x47x70 | 1% &~ BIRE 11111
10390 | 06.67020-0107 CLAMP ; HOSE NW24 A 2D REX 212122
10410 | 06.01913-3213 BOLT ASS’Y M10x20 EE ZEE oy d 954 11111
10420 | 65.06301-0057A | PIPE ; COOLING WATER Wzb mol = B EIKE 111011
10430 | 65.06903-0020 GASKET ; COOLING WATERPIPE | W24 THO| = J4AZ | S HIKEFH 11111
10440 | 06.02090-0513 BOLT ; SOCKET HEAD A% HE BE A7 fRigE 2|2(2]|2
10450 | 06.16731-2108 WASHER ; SPRING A10 AT QLM BEHE 21222
10460 | 06.15010-2312 WASHER ; PLAIN 10.5 T 2k FBE 2|2(2]|2
10470 |65.96301-0205A | HOSE ; RUBBER 12 54 BIRE 101 (1]
10480 | 06.67020-0110 CLAMP ; HOSE NW S40 TN EWE REX 2l2]212
20010 |51.06402-0060 THERMOSTAT MEAEIE TREBREMN 10-1-]-
- |51.06402-0062 THERMOSTAT MBAEIE 4538 52 2 -l2]2|2
20020 |65.06402-0002A | THERMOSTAT MBAELE TRERM L
20030 |06.56342-1208 O-RING o-& 0-BIER 2|2 |2
20040 |65.06901A0069 | GASKET TEATH g 21222
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Fig.010
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Fig.010

WATER PUMP & COOLING FAN | WHZtp HZ S LHZF 2 | kESAZEXE
Q’ty

Key No., Part No. Description = = o4 E 4 & K pele|p|p |S.ClICA S;:.al
12 |126(126|126
T |T1-1| T1 |TI-D
10010 |65.06500-6157D | WATER PUMP ASS'Y Wzh4 HE XEE KRB 10111
10020 |65.06501-0077C | - HOUSING ; WATER PUMP Wzt I 52 F - kR 11111
10030 |65.06301-0673 - PIPE ; COOLING WATER Yzt mo| = FREIKE 10111
10040 | 65.06505-0041 - SHAFT - = - 4h 11111
10050 | 65.06520-6007 - SEAL ; MECHANICAL SO FLE AY - B E 11111
10060 |65.06506-0024A | - IMPELLER - QlEiRy - iE 1111
10070 | 65.01510-0103 - SEAL ; OIL - 29 AY - WL 111
10080 | 06.31420-4513 - BEARING ; BALL - E HIoE - BRFZ3RIK 1111
10090 | 65.06508-0012 - SPACER - 20 0| A CHE 1111
10100 |65.93410-0038 - BEARING Hj| 0 2 - BR 11111
10110 | 06.29020-0131 - RING ; SNAP 52x2 ALh 2 - EIR 11111
10120 | 65.06507-0005A | - GEAR:;WATERPUMPDRIVE | -WiZt4¢ HE 2E 710 | - kEEEHER (11 (1|1
10130 | 65.06901-0076 - GASKET ; WATER PUMP WZrg BT JAZ SREDRR#AE 1111
10140 | 65.06512-0014 - COVER ; WATER PUMP HOUSING HZhA HIO SR A | - kREZ 11111
10150 | 06.01913-2914 - BOLT ASS'Y M6x22 EE ZEE - ZR A 5(5[5]5
10210 | 65.96501-0068 O-RING o-g 0-EIIR 11111
10220 |06.01913-3234 | BOLT ASS’'Y M10x130 2E FEE g R 4144\4
20010 |65.95800-6026 FAN MOUNTING ASS'Y #HoOrRY TEE REBEEZEZEaK [1]1]1]-
- | 65.95800-6030 IDLE PULLEY ASS'Y Olo|E 2| ZE& BEEHREE |- |- |- |1
20020 |65.06602-0003 - BRACKET ; IDLER otolE el - B Tt
20030 |65.93410-0027 - BEARING ; WATER PUMP Wzt~ HE oHoE - KRR TPt
20040 | 06.29020-0132 - RING ; SNAP 55x2 A 2 - FIR 1011
20050 | 65.06606-0051 - PULLEY ; FAN #o ge| - B RS S I
20060 | 65.06606-0041 - PULLEY ; FAN g sz - MBS Tt -
20090 | 06.01943-3332 BOLT ASS'Y Mi12x1.5x110 | 25 T@Z 1242 B K 414144
20130 |65.06611-0112A | FLANGE ; FAN gl 5 REZE= 11111
20140 [ 06.01913-3117 BOLT ASS’Y M8x30 EE XEE 2R R 6666
20150 |65.06601-5055 FAN ; COOLING 28 # HERES 1111
20190 |06.01913-3113 BOLT ASS’Y M8x20 EE zEE 1242 B K 66|66
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Fig.011
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Fig.011
EXHAUST MANIFOLD | H{7| L EE | HEEE

Serial
= = T & W joe[e|p[p|S.CICA| o

ol

Key No., Part No. Description

10010 |65.08100-6042 EXHAUST MANIFOLD ASS'Y | 7] oiL|ZBE TRIE | HISBEARK T-1-1-

- | 65.08100-6048 EXHAUST MANIFOLD ASS'Y | Hi7] BLIZE ZEE | HISEEEK RN
10110 |65.08101-0170 - MANIFOLD ; EXHAUST(REAR) | -Hi7| ofLI2E CHSEEUR (1| -] -] -

- 165.08101-0181A | - MANIFOLD ; EXHAUST(FRONT) | - 7| OiL|E = CHREEGD |- 1|11
10210 |65.08101-0182 - MANIFOLD ; EXHAUST(CENTER) | - 7] ojLIZE CHERBEE (R |- 1|1
10310 |65.08101-0171 - MANIFOLD ; EXHAUST(REAR) | - Hi7| BjLIZ= -HREE R |1 -] -] -

- |65.08101-0183A | - MANIFOLD ; EXHAUST(REAR) -HiZ] U EE CHEBER) |- |11 |1
10510 |65.08105-0001 - RING 55.2x60 -3 - IR 214144
11010 |65.08901A0012 | GASKET;EXHAUSTMANIFOLD | Hi7| OjLIB = JtA% | HISEEHE 6|6 (6|6
11530 |65.08120-5008G | SCREEN ; HEAT HEEH B #5 11111
12110 |06.11063-8215 NUT ; HEX. M10 82t 42 NAEE 21|24 |24 |24
12310 | 06.15010-2312 WASHER ; PLAIN 10.5 I oM FHE 12121212
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Fig.012
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Fig.012

INTAKE MANIFOLD | 7] tjH =& | #5EE

Q’ty

Key No., Part No. Description = = H E f &  |pele|p|p|S.C|ICA S::;:.al
12 |126(126|126
T [TI-1{ TV |TI-I
10010 | 65.08201-5049 INTAKE MANIFOLD ASS’Y Z7) U EE ZYE | #EEBERK 1=~
10210 |65.08201-5041C | INTAKE MANIFOLD ASS'Y(REAR) | S7] DILIZE ZEBE | #EEBESERK B |- |1 (1] 1
10610 |65.08201-5045A | INTAKE MANIFOLD ASS'Y(FRONT) | £7| HHLIEE TEE | #SKEEEMGEND |- |11 |1
11010 | 65.08902-0025 GASKET ; INTAKE MANIFOLD | 7| BiLI|ZE JjA%l | #SEEHR 10111
11310 | 06.01923-3218 BOLT ASS’Y M10x35 2E FEZE 5248 B 9|9|9]8
11330 | 06.01913-3234 BOLT ASS'Y M10x130 EE xYE 2R 10111
11350 | 06.01014-9230 BOLT ; HEX. M10x150 g2t EE NEER RN
11510 | 06.11063-8215 NUT ; HEX. M10 szt HE NEEG 212122
11610 | 06.16731-2108 WASHER ; SPRING A10 AZ2 9 WERE 2l2(2|3
11710 | 06.15010-2312 WASHER ; PLAIN 10.5 o otM T 3(3(3]|4
11810 {65.91701-0470 SPACER AHO|M HE 10111
11830 |65.91701-0171 SPACER 2 H| Of M WE -l-]-12
12310 |65.90001-0036 BOLT ; HEX. M10x1.0x10 g2 2E Vav: Lty 1111
12330 | 06.56180-0714 RING ; SEAL A10x15 NI W IR 111 ]
12410 | 65.98112-0039 COVER ; INTAKE MANIFOLD | 7] 0jLI B E 7 HREEE 1T~
12430 |65.08902-0074 GASKET ; INTAKE MANIFOLD | 7| DiLIZE= 71271 | SIS 1T-]-1-
12450 |06.01913-3120 BOLT ASS’Y M8x45 £ xEE 248 B 30-1]-]-
13010 | 65.08202-0261 PIPE ; INTAKE E7| ool = HEHRE 11-]-1-
- | 65.09411-0053 PIPE ; AIR ofof mol= =ERE Syt
13310 | 60.08904-0001 GASKET ; AIR BEND o|of WHE FEAZ ST T-1-1-
- | 65.08904-0002 GASKET ; AIR HEATER ollof 38 A BE LA FT 1 -l2)2|2
13410 |06.01013-9221 BOLT ; HEX. M10x80 g EE Ay :Eits 20 -|-1-
- |06.01913-3116 BOLT ASS’Y M8x28 B2E ZRE 8248 2B -18|8|8
13430 | 06.01013-9241 BOLT ; HEX. M10x115 g7t B2 NEES 2 -]~
13730 | 06.16731-2108 WASHER ; SPRING A10 AZZ QM WERE 41-1-1-
13810 | 06.15010-2311 WASHER 8.4 o M HE -|8|8|8
15010 | 65.96301-0267 HOSE ; SILICON D65x70 Helg 52 EHIRE -1
15110 | 65.97440-0097 CLAMP ; HOSE(BAND TYPE)| 54 S Z(WEH) HmERGRAR |2|-|- |-
20010 |65.08202-5051 STAKE ; INTAKE 7|2 HEE RN
20210 {65.96301-0313 HOSE ; RUBBER g s34 BERE R
20310 | 06.67020-0120 CLAMP ; HOSE A 2Pz BERE -l2]2|2
20410 |65.09443-0018 BRACKET sEH %5 RN
20510 | 06.01923-3214 BOLT ASS’Y M10x22 EE ZTYE 1242 8 -l2|2|e2
21010 | 65.09411-5023 PIPE ; AIR olof mo|= THRE S
21510 | 65.96301-0315 HOSE ; SILICON MR 5A HHlgE -1
21610 |06.67020-0115 CLAMP ; HOSE NEWs&4 A BYE RE R -12)242
22010 | 65.96301-0270 HOSE ; SILICON D75x80 MEE A R E RN REE
22110 | 65.97440-0096 CLAMP ; HOSE(BAND TYPE)| 54 Z¥I(#CH) HERGEMR |-|2]2]2
23010 |65.97480-0035 PIPE ; HOLDER £ mo|x HRRAE -l2|2|2
23110 | 06.01923-3215 BOLT ASS'Y M10x25 2 FEE 1248 B K -l2]2)2
26010 | 65.09411-0052 PIPE ; AIR ollof mo|= TRE -1
26110 | 65.96301-0271 HOSE ; SILICON D75x100 | 2|2 &4 EEHIERE St
26210 | 65.97440-0096 CLAMP ; HOSE(BAND TYPE)| 34 ZY¥Z(#CH) HMERCGRBM |- 2|22
26310 | 65.96301-0331 HOSE ; RUBBER g 4 BERE R RERE
26410 |65.97440-0094 CLAMP ; HOSE(BAND TYPE) | 34 SU=(MCSH) BRERCGERR |- 2|22
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Fig.013
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Fig.013
TURBO CHARGER | BHHE XN | RipiE s s

Q’'ty T .

Key No. Part No. Description = = H F Y A R [pe[p|rp|p|S.C|ICA S;:.al
12 |126(|126|126
T |Ti-1| T1 TI-E
10010 | 65.09100-7046 TURBO CHARGER ASS'Y By AN ZYE RBIEEER - 1
- 165.09100-7193 TURBO CHARGER ASS'Y HE X @& RECIAEER R |1 -
10020 |65.09901-0025 GASKET ; TURBO CHARGER | B{& X}X| 7tAZ SRR (11 1|
10030 | 65.90201-0076 BOLT ; STUD M10x1.25x30 | 2EHE BE Wkigz 41444
10060 |65.90535-0001 NUT ; HEX. 82t HE AEEE 44|44
10070 |06.06226-0809 BOLT ; STUD M10 AEE 2B PO 666|686
10080 |65.08901-0063 GASKET ; EXHAUST ELBOW | 7| 42 HETEELE |1 1
10090 |06.16731-2108 WASHER ; SPRING A10 AT QLM WEHE -l6|6|86
10110 |06.11063-8215 NUT ; HEX. M10 §Zt 4 E HNAEE -|e|6|86
10120 |65.08112-0022 ELBOW ; EXHAUST(R.H.) B @z HSTEEL -1 1
10180 [65.05701-5288A | OIL PIPE ASS’Y 2y mojz x¥ MAER K - 1
- |65.05701-% 2 PIPE ; OIL DELIVERY Y T2 Fo|= wWaE 1 -
10190 65.97401-5;1(35%2 - CLIP ; PIPE mol= 28 Ex - 1
10200 |65.97401-0154A | - CLIP ; PIPE oojz g = - 1
- | 65.97401-2016 - CLIP ; PIPE -molz 28 E 1 -
10230 |06.01283-6910 - BOLT ; HEX. M6x12 -84 EE - N AR 1 -
- |06.01913-2910 - BOLT ; HEX. M6x12 - 82 EE VAY: Lty . 2
10250 |06.16731-2105 - WASHER ; SPRING A6 AZE 9N - BERE 1 -
10260 |06.11063-8212 - NUT ; HEX. M6 - 872 HE - RARE 1 2
10300 | 65.05701-5376 PIPE ; OIL Y mojx= HimE - 1
- | 65.05701-5807 PIPE ; OIL RETURN 29 2|& mol= EHE 1 -
10310 | 65.96601-0045A | GASKET; TURBO CHARGER OILRETURN | E{% AHR @9 2|81 JhAH | iB#p i E s El AT | 1 1
10320 | 06.16731-2109 WASHER ; SPRING A12 AT QbM W -
10330 | 06.01733-4307 BOLT ; HEX. M12x1.5x20 szt gE VAT LA 2 -
- 106.01913-3114 BOLT ASS’Y MB8x22 EE TYE 4252 B - 2
10340 |65.05701-5377 PIPE ; OIL 2 mojx HlimeE - 1
- |65.05701-5806 PIPE ; OIL RETURN 29 2j& Jmol= EIp:ks 1 -
10350 | 65.05903-0030A | GASKET ; OIL RETURN PIPE | 2% 2/8 IO J}A#H | EiREHE 1 -
- | 65.96601-0012 GASKET ; TURBO CHARGER OILRETURN | E{& Xx 2 28 1A | iR BEZEAFTE | - 1
10360 [06.01913-3112 BOLT ASS’Y M8x18 EE XEE Lo 3590 - 2
10390 |65.98131-5008 ADAPTER FLANGE ASSY OlHHE] 7 BREZRK - 1
10400 | 65.96601-0046A | GASKET ; OIL PIPE ADAPTER | 22 Tf0[Z f MEELFE 1 1
10410 | 06.01913-3113 BOLT ASS’Y M8x20 EE TEYE LY - 2
10420 |65.98131-0037 NIPPLE L 2 TG Mg 1 1
10430 |06.56190-0704 RING ; SEAL A12x18 A TR - 2
10440 |06.78144-2403 SCREW ; HOLLOW M12x1.5 | 2292 ~3 % = 24T - 1
10450 |06.56190-0704 RING ; SEAL A12x18 A EHT - 2
10460 |65.96301-0327 HOSE ; RUBBER 18 34 BERE 1 1
10470 | 06.67020-0106 CLAMP ; HOSE NW 820 54 BYE BEEX 2 2
10480 |65.09141-0007 SCREEN ; HEAT Brod m V7 R i -
10490 | 65.09141-0017 SCREEN ; HEAT R bR 1 -
10500 |65.91701-0031 SPACER A H O] A #E 2 -
10510 |06.01914-3215 BOLT ASS’Y M10x25 EE FRIZ 594 B A 2 -
10520 |65.09140-0001 BRACKET = ey X5 1 -
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Fig.013
TURBO CHARGER | HE &KX | R EER

P126TI-1, P126TI, P126TI-It 10440 —g
10180

10199 - “\@\ 10390
% \/ s 10260 10400
10230 \f/‘
) 10010
10080 —® 3 ~( !
L£AN oo P

M2l 52
<\ CYLINDER BLOCK
SER

DE12T

Fe

10420 0

apn 23

CYLINDER BLOCK
SELK %\
. § 10470
460

10350 %% 10

A

10340 /\@ 10470
10320 Q}O
10330




Fig.013
TURBO CHARGER | HY XfX

33 EA g o
| /I%Ebi%ﬁ}j_lﬁ%
| ]
Q’ty
inti = - Serial
Key No.| Part No. Description = = | E 4 & R [oe[p[e|p |SCIICA| o
12 (126|126 126
T T1-1| T4 TI-I
10530 | 06.01913-3111 BOLT ASS'Y MB8x16 ZE XEE 495959 11-1--
10540 | 06.11063-8214 NUT ; HEX. M8 FZtUHE ~REE 1Ty-1-1-
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Fig.014

INJECTION NOZZLE & INJECTION PIPE | A 2 9 2At OHO|Z | BIMEFIBEE
Q’ty

Key No.| Part No. Description = = o4 E M Z B [belelr]e [S.ClICA Sﬁ:fﬂ
12 |126|126(126
T (T-1] Tt [TI-I
10010 |65.10101-7054 | NOZZLE & HOLDER ASS'Y | L& % B0 ZgE 53R E -|6|66
- |65.10101-7300 | NOZZLE & HOLDER ASS'Y | k& 2 =20 ZEE TS SER M 28 6|-1-1-
10020 |65.10102-6046 - NOZZLE ASS’Y LE FYUE - BHME R AL 1-1-1-
- |65.10102-6048 - NOZZLE e B - IS S REEREE
10030 | 65.10115-6001 - HOLDER ; NOZZLE LZE 20 - IESHN EE ERERE
10040 | 65.98701-0010 | RING ; SEAL A g WEIR 6|6|6|6
10050 | 65.96401-0011 SEAL ; DUST CIAE AlY gEhws 6 6
10070 | 06.16731-2105 | WASHER ; SPRING A6 ATE QLA B A 12]12]12|12
10080 |06.11063-8212 | NUT ; HEX. M6 872t HE NEEE 12]12]|12|12
20010 | 65.10301-6043A | PIPE ; INJECTION EAL mHO| = W AR
- |65.10301-7004B | INJECTION PIPE ASS'Y EA OOl E ZYE e85 S X 1-1-1-
20030 | 65.10301-5247 - PIPE ; INJECTION AL Opoj = 59k T-1-]-
20040 | 65.10301-5248 - PIPE ; INJECTION 2 A} mpo| = NER 36 1T--]-
20050 | 65.10301-5249 - PIPE ; INJECTION 2AF THo| = M 1-1-1-
20200 | 65.97401-6001A | - PIPE CLIP ASS’Y oolE 2 TEE EREMK 1-]-]-
20210 | 65.96230-0001 - INSULATOR ; RUBBER 12 9153 0|8 - BB E 1]-1-]-
20220 | 65.97401-6002A | - PIPE CLIP ASS’Y -TO|E 28 XYE | - BERR 3-|-1-
20230 | 65.97401-6004 - PIPE CLIP ASSY -IO|E 2P ZEE | - gEka 1-1-]-
20240 | 65.96230-0002 - INSULATOR ; RUBBER - 12 Q15 0E - BRI IR 7 N I
20300 | 65.97480-0166 - HOLDER ; INJECTION PIPE | - 2At TO|E B0 SBORERRE (1] - |- -
20400 |65.10301-6042B | PIPE ; INJECTION S AL mo| = 5% 5 S
- |65.10301-6078 | PIPE ; INJECTION Al Do) = MR N
20420 |65.10301-5250 - PIPE ; INJECTION EA THO| E - BURE 1]-1--
20430 | 65.10301-5251 - PIPE ; INJECTION EAl mo| = - BHRE 1]-1-]-
20440 | 65.10301-5252 - PIPE ; INJECTION EAF mo| = - BB 1-1-]-
20600 | 65.97401-6001A | - PIPE CLIP ASS'Y o|Z 28 ZEE S XS 1-1-]-
20610 | 65.96230-0001 - INSULATOR ; RUBBER -2 0L ol H - IR IK 1]-1-1-
20620 | 65.97401-6002A | - PIPE CLIP ASS'Y OO|E 22 ZEE | - BEREK 3-1-]-
20630 | 65.97401-6004 - PIPE CLIP ASS'Y OolE B8 ZEE | -®XA 1T-1]-1-
20640 | 65.96230-0002 - INSULATOR ; RUBBER IR 1= - IR B SR al-1-]-
20710 | 65.97401-0171 - CLIP ; PIPE molx 2g - B3R NN
20900 |06.01913-3213 | BOLT ASS’Y M10x20 2E TYE 2R B K 101]1]-
20910 |06.15010-2312 | WASHER ; PLAIN 10.5 QLM FHE 101]1]-
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Fig.015
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Fig.015

INJECTION PUMP | EAt BH= | B&ERE
Q’'ty

Key No., Part No. Description = = H E Y & W [pe|p|rp|p|S.ClICA S:I:)i.al
12 |126(|126 (126
T |T1-1| T [TI-E
10010 | 65.11101-7222 INJECTION PUMP ASS'Y EA EEZ ZYE MR B -
- |65.11101-8008 INJECTION PUMP ASS'Y FEALEHZ ZE E R AN S REREE
10020 |65.11101-7376 - INJECTION PUMP ASS'Y BALEEZ ZEE - RSN St
10030 | 65.11501-7006 - GOVERNOR ASS'Y JHHE R E TR SRR
10070 | 65.11220-7006 CONTROLLER ; ACTUATOR | 2 &0{0|5{ #HE S EHRIBRIITE S
10120 | 06.29141-0215 KEY ; WOODRUFF 6x22 ghet 7| HEHE 10111
10130 | 06.01923-3228 BOLT ASS'Y M10x85 EE z@E 5242 B 44|44
10400 | 65.05701-5313 PIPE ; OIL 2% moj= HiAE 111
10410 |65.97401-0143 - CLIP ; PIPE ool = 23 - ER 11111
10420 | 06.01923-2910 BOLT ASS’Y M6x12 £E FEIE R 111 ]1
10430 | 65.98150-0050 SCREW ; HOLLOW 222 235 = 24T 11111
10440 | 06.56180-0714 RING ; SEAL A10x15 A TR 3(3(3]|3
10450 | 65.05701-5624 PIPE ; OIL 2 mo|= MmE 11111
10600 | 06.78144-2204 SCREW ; HOLLOW NWI10 | 22 A3% =BT 10111
10610 | 06.56190-0706 RING ; SEAL A14x20 A > EHIR 212(2]2
20010 |65.11301-7010F | INJECTION DRIVE ASS'Y BA 75 XEE TS 5 R 5 B B 1111
20020 |65.11309-0007A | - CASE ; BEARING #oid #HojA - Bk RhR A 1111
20040 | 06.32092-0307 - BEARING ; TAPER ROLLER golH =2 Hola -EHERTHR O |2]2]2|2
20050 |65.01510-0039 - SEAL ; OIL - 29 Al - HlidEt 11111
20060 |65.11308-0001 - SHIM 0.5MM 2 -BR 11111
20070 |65.11308-0002 - SHIM  0.2MM(ALTV) = -BR 10111
20080 | 65.11308-0003 - SHIM  0.15MM(ALTV) 2 -3 10111
20090 | 65.11308-0004 - SHIM  0.1MM(ALTV) 2 9 101 (11
20100 | 65.11312-0007 - COVER ; INJECTION PUMP BEARING FAEHZ B0 A | - BURERMERE (1|11 |1
20110 | 06.01913-3115 - BOLT ASS'Y M8x25 -EE XYE - AR R 3(3(3]|3
20120 |65.11302-0009A | - SHAFT -5 o 111 (11
20130 | 06.29141-0215 - KEY ; WOODRUFF 6x22 Bhek 3| - YR 1111
20150 |65.11301-0013C | - GEAR ; DRIVE - 78 71 - REH G 11111
20170 | 06.11250-4329 - NUT ; HEX. M24x1.5 &4 UE eyl s 1111
20180 | 06.16050-0316 - WASHER ; LOCK 23 QM - S 10111
20200 |65.11902-0017 GASKET Tra i 10111
20210 | 65.90020-0079 BOLT ; COLLARED HEX. s g2t 25 EBERAHEE 33|33
30010 |65.11401-0033 BRACKET ; INJECTION PUMP MOUNTING | At B Ot2E =2p3 | BUARZEFR (111 [1
30030 |06.22022-1112 PIN ; DOWEL 10M6x20 Ced = ELSH 21222
30040 | 65.11405-0005 SHIM  0.1MM = BhH T
30050 | 65.11405-0006 SHIM 0.15MM(ALTV) & #Bh 11111
30060 |65.11405-0007 SHIM  0.2MM(ALTV) 2 #B R 1111
30070 | 65.11405-0008 SHIM  0.5MM(ALTV) 2 BwE 10111
30100 | 06.01943-3332 BOLT ASS'Y Mi2x1.5x110 | 2E T&=E 2R 22|22
30110 |06.01943-7324 BOLT ASS'Y M12x65 EE x@=E A 3597 2]2|2]2
30200 |65.11405-0009 SHIM 0.1MM 2 Bk 41444
30210 | 65.11405-0010 SHIM  0.3MM & #h 41414 4
30220 | 65.11405-0013 SHIM 0.2MM = Bh 10111
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Fig.016
FUEL PIPE & FUEL FILTER | 18 mol= 3 HZ ZHH | MhESHRBESS

Q’ty

Key No., Part No. Description =2 = | E #H# & ™ [oe[e|p|p|S.C|ICA S:l::‘al

12 |126(126|126

T [T1-1| Ty |TI-O
10010 | 60.96340-5015 HOSE ; FUEL 550L HE A PR E Ty 1)1
10020 |60.96340-5023 HOSE ; FUEL 550L Ha 34 PRI E T
10030 | 06.78144-2204 SCREW ; HOLLOW NW10 | 282 2357 25T 212|122
10040 |06.56190-0706 RING ; SEAL A14x20 A & IR 414|144
10060 | 65.97460-0001 BAND ; TENSION QIZ e &R 11 (1)1
10130 |65.12301-5165A FUEL PIPE ASS’Y GE molz x¥E e R Ty 1)t
10140 | 65.98150-0042A SCREW ; HOLLOW M8x1 EZQ 2208 24T 6|6 |6
10150 | 06.56180-0712 RING ; SEAL A8x14 A & FIIN 12112 (12]12
10160 |65.96330-0134 HOSE ; FUEL HE A PR E Tty (1)1
10170 | 65.97445-0001 CLAMP ; SPRING AZZ ZHE MER 212|122
10180 | 65.98101-5005 DOUBLE BANJO UNION ASS’Y Heg Yz |UA ZBE | UEEHERELEM | 1|11 |1
20010 |65.12501-7023 FUEL FILTER ASS'Y oE ZY ZEE HORTE SRR Tt 1
20020 | 65.12504-5013A - HEAD ; FUEL FILTER oz gH sl= - PRRIEIESE 111111
20150 | 65.12503-5016 - ELEMENT ; FUEL FILTER -HE EH dYyHE - PRRIE B T11 (1)1
20170 | 65.90310-0143 - SCREW ; PLUG M10x1.5 21 23F7 - B E 111011
20190 | 06.56180-0716 - RING ; SEAL A10x16 Alel & - BEIR T11 (1)1
20220 | 65.19101-0013 "BRACKET ; ALTERNATOR MOUNTING | && 7| pt2& 2212 bzt S -l - -1
20240 | 06.01953-3318 BOLT ASS’Y M12x1.5x35 =E TE&F 1248 B 212|122
20250 | 06.01943-3317 BOLT ASS'Y M12x1.5x30 =E 83 28RN -2
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Fig.017

ALTERNATOR & STARTER | &7 & NS ®S7| | &S5BS
Q’'ty .

Key No.| Part No. Description = = == E {4 2 K |pelp|p | e |S.C/ICA S:::.a
12 |126|126 (126
T |TI-1| T T1-0
10010 |65.19101-0085 BRACKET =221 T3 1011~
- |65.19102-0080 BRACKET ; ALTERNATOR MOUNTING | Z& 7| nt2@ =22l | ZEMFEgRER |- |- |- |1
10020 | 06.01913-3219 BOLT ASS’Y M10x40 EE FYE 2R -] -]
10030 | 06.01913-3222 BOLT ; HEX. M10x1.5x55 §Zt £E AR - -
10040 | 06.01914-3225 BOLT ASS'Y M10x70 2 TEE BB - -
10050 |06.01913-3217 BOLT ASS’Y M10x30 g xgE 124 SR 3(3(381-
10080 | 06.01494-4327 BOLT ; HEX. gz} gE 7~ A2 10111
10100 |06.11063-9216 NUT ; HEX. M12x1.5 g2zt HE NAIEE 1111
10110 | 06.16731-6109 WASHER ; SPRING A12 AZ2 QLM BEHE 10111
10120 |06.15010-2313 WASHER ; PLAIN H 2iM FRE 22|21
10130 |65.19101-0012 BRACKET ; ALTERNATOR MOUNTING | X 7| Ot2& =2t | ABHFEGFZE |- |- |- |1
10140 | 06.01943-3321 BOLT ASS’Y M12x1.5x50 EE THE 1242 B -1-1-12
10150 |65.19103-6011A | EYE BOLT ASS'Y olo] €€ ZEE PINIZI B T[] 1)1
10290 | 06.01943-3319 BOLT ASS’Y M12x1.5x40 g TE 1242 B - -
- 106.01943-3321 BOLT ASS’Y M12x1.5x50 EE XEE 1742 B AT 11 |1]-
10300 | 65.91701-0542 SPACER 2 H[ 0] A HE 111 |1]-
20010 |65.26101-7153A | ALTERNATOR @HE 7| £l 1Tyt
26010 65.96801?0 V-BELT 1575L V-gE VEIE & -
- | 65.96801-0084 V-BELT 2x13x1500 V-HE VBRI 1 111 -
30010 |65.26201-7049A | STARTER NE B BahsE 1111
34110 | 06.06225-0808 BOLT ; STUD M10x30 ABE EE WkaBie 3/3|3|3
34210 | 06.11063-8215 NUT ; HEX. Mt0 82t H{E NARE 3|3(3}3
34310 |06.16731-2108 WASHER ; SPRING A10 AnEl oM WEHE 313|383
40010 |65.98131-0037 NIPPLE L & 55 S R
40020 |65.98130-0076 ADAPTER O HEH #E % T
40030 | 65.98150-0002 ADAPTER ; OIL PRESSURE | 22 2= o{H HURIE H 3% 1111
40060 | 06.56190-0704 RING ; SEAL A12x18 Al FHIR 21444
40110 | 65.27441-7007 SWITCH ; OiL PRESSURE | 2¥ 23 A 9% HBEAFX 111t
40120 |67.27435-6003 SENDER ; OIl. PRESSURE | 2% &3 Mg SRETT RS8R 1Tl
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Fig.018
ENGINE MOUNTING & ETC | o1& 0i2d o VB | ZailBEERREE
Q’ty

Key No.| Part No. Description =) = 2| E M & R [bele|p|p|S.C|ICA S:‘:.al

12 (126|126 (126

T [T1-1| T [TI-E
10010 |65.41530-0152 BRACKET ; MOUNTING(FRONT) | D% =atzl (9 EhAETEGED (1111111
10020 |65.90201-0058 BOLT ; STUD M14x1.5x45 | AEHE E W sk 4244 10111
10030 | 06.16731-2110 WASHER ; SPRING A14 AE2 QA WMEHE 11111
10040 | 06.11063-9217 NUT ; HEX. g2t HE NREE 11111
10050 |06.01494-4410 BOLT ; HEX. M14x1.5x55 g2t EE NAIgE 21222
10060 |06.16731-2110 WASHER ; SPRING A14 AZE QLM WERE 2|2|2|2
10070 | 06.01494-4414 BOLT ; HEX. M14x1.5x75 g7t gE AR 2|22 |2
10080 |06.16731-2110 WASHER ; SPRING A14 AEE QLM WERE 2|22 |2
10090 |65.41530-0151 BRACKET ; MOUNTING(FRONT) oreg =2eiEi (e EAREZZRGD |1 [1]1 |1
10100 |65.90201-0058 BOLT ; STUD M14x1.5x45 | AEE £E W 42 4e 10111
10110 | 06.16731-2110 WASHER ; SPRING A14 Az QLM BERE 10111
10120 | 06.11063-9217 NUT ; HEX. S HE NEEE 111]1]1
10130 |06.01494-4410 BOLT ; HEX. M14x1.5x55 g% EE VALt c] 22|22
10140 | 06.16731-2110 WASHER ; SPRING A14 AZ2l QLM BERE 2|2(2]|2
10150 | 06.01494-4416 BOLT ; HEX. M14x1.5x85 st BE NRES 2|2(2]2
10160 |06.16731-2110 WASHER ; SPRING A14 AEE QLM W HE 1111
20010 |60.91601-0010 COVER A =8 10111
20080 |65.47901-0010 GASKET A o g 111011
20180 (06.01913-3219 BOLT ASS’Y M10x40 =2E FRE Lot 385 2/2(2]|2
20190 | 06.01013-9221 BOLT ; HEX. M10x80 82 2 YL 10111
20200 | 06.16731-2108 WASHER ; SPRING A10 AEZ QLM HWERE 111011
30010 |65.91601-0003 COVER ; BLIND s2101E BRE 11111
31000 |06.01924-3217 BOLT ASS’Y M10x30 EE ZYE AR B 414144
31100 |65.54901-0025A | GASKET ThAF LSk 101011
31200 | 65.05701-5361 OIL PIPE ASS'Y 29 molz xTYE MR E B A INRERER
31210 |65.97401-0152 - CLIP ; PIPE oo|= 28 - Ex 111
31220 |06.01913-2910 - BOLT ; HEX. M6éx12 gzt £E - NfER Tt
31230 |06.11063-8212 - NUT ; HEX. M6 82t HE CRARE BERERE
31250 |65.98150-0056 SCREW ; HOLLOW 222 ~38 = EET 10111
31290 |06.56180-0712 RING ; SEAL A8x14 A THIT 21222
40010 |65.05510-5020A | CARTRIDGE ASS'Y FtEZ|X| ZYE OB 1111
40020 | 65.12503-5016 ELEMENT ; FUEL FILTER HE EEH WY E ROHIEE B 11111
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Part No. Fig. No. Key No. Part No. Fig. No. Key No. Part No. Fig. No. Key No.
04.27405-1506 009 10380 | 06.01913-3219 017 10020 | 06.06226-0809 013 10070
06.01013-9118 006 10200 018 20180 | 06.08062-1208 006 30060
06.01013-9120 006 10200 | 06.01913-3222 017 10030 | 06.08092-2403 001 10260
06.01013-9215 006 10280 | 06.01913-3234 010 10220 | 06.08092-2405 002 20190
06.01013-9221 005 20180 012 11330 | 06.08092-2406 009 10090

012 13410 | 06.01914-3119 005 50040 | 06.11056-9217 006 10260
018 20190 | 06.01914-3215 003 20100 | 06.11063-8212 018 10260
06.01013-9241 012 13430 013 10510 014 10080
06.01014-9230 012 11350 | 06.01914-3225 017 10040 018 31230
06.01015-7220 005 50160 | 06.01923-2910 015 10420 | 06.11063-8214 013 10540
06.01283-6910 013 10230 | 06.01923-2914 002 10330 | 06.11063-8215 011 12110
06.01283-7112 005 20160 | 06.01923-2917 002 10340 012 11510
06.01283-7114 008 11230 | 06.01923-3112 008 11110 013 10110
06.01493-4315 002 10360 | 06.01923-3113 001 10850 017 34210
06.01494-4327 017 10080 004 20330 | 06.11063-8217 002 20140
06.01494-4408 003 30060 | 06.01923-3115 007 10150 | 06.11063-9216 017 10100
004 10900 | 06.01923-3122 007 10140 | 06.11063-9217 018 10040
06.01494-4410 018 10050 | 06.01923-3124 007 10100 018 10120
018 10130 009 10120 | 06.11250-4329 015 20170
06.01494-4414 018 10070 009 10310 | 06.15010-2311 005 20170
06.01494-4416 018 10150 | 06.01923-3214 012 20510 008 11260
06.01733-4307 013 10330 | 06.01923-3215 012 23110 012 13810
06.01734-4411 004 10860 | 06.01923-3218 009 10060 | 06.15010-2312 007 10080
06.01913-2910 013 10230 012 11310 009 10460
018 31220 | 06.01923-3228 015 10130 011 12310
06.01913-2914 010 10150 | 06.01924-3217 018 31000 012 11710
06.01913-3111 013 10530 002 10130 014 20910
06.01913-3112 013 10360 016 20250 | 06.15010-2313 002 10380
06.01913-3113 008 11070 | 06.01943-3319 017 10290 017 10120
008 11360 | 06.01943-3320 002 10140 | 06.15091-0326 001 10060
010 20190 | 06.01943-3321 017 10140 | 06.16044-0208 001 10440
013 10410 017 10290 | 06.16050-0311 006 10250
06.01913-3114 013 10330 | 06.01943-3332 010 20090 | 06.16050-0316 015 20180
06.01913-3115 008 11050 015 30100 | 06.16731-2105 013 10250
015 20110 | 06.01943-7324 015 30110 014 10070
06.01913-3116 012 13410 | 06.01953-3318 006 30200 | 06.16731-2108 005 20190
06.01913-3117 010 20140 016 20240 005 50170
06.01913-3120 007 10340 | 06.01953-3326 002 10350 007 10070
007 10390 | 06.01953-3331 006 30170 009 10450
012 12450 | 06.02074-0317 002 20120 012 11610
06.01913-3213 009 10410 | 06.02090-0512 007 10050 012 13730
014 20900 | 06.02090-0513 007 10060 013 10090
06.01913-3215 002 10180 009 10440 017 34310
06.01913-3217 004 10850 | 06.06225-0808 017 34110 018 20200
017 10050 | 06.06226-0809 004 10510 | 06.16731-2109 002 10390




]
Fig. No. Key No.

Part No. Fig. No. Key No. Part No. Part No. Fig. No. Key No.
06.16731-2109 013 10320 | 06.56190-0706 009 10200 | 65.01105-1179B 001 10110
06.16731-2110 002 20130 015 10610 | 65.01105-1180A 001 10090

003 30070 016 10040 | 65.01110-6055A 003 11000
004 10870 | 06.56190-0708 002 20200 | 65.01110-6068A 003 11010
004 10910 009 10250 | 65.01110-6069A 003 11020
018 10030 | 06.56190-0709 001 10230 | 65.01110-6070A 003 11030
018 10060 | 06.56190-0712 001 10290 | 65.01110-6071A 003 11040
018 10080 009 10100 | 65.01110-6115 003 11000
018 10110 | 06.56190-0718 001 10250 | 65.01150-0017A 003 11100
018 10140 | 06.56190-0722 006 30070 | 65.01150-0018B 003 11200
018 10160 | 06.56190-0726 001 10310 | 65.01150-0048A 003 11110
06.16731-6109 017 10110 006 30090 | 65.01150-0049A 003 11120
06.22022-0907 004 10710 | 06.56190-0727 007 10320 | 65.01150-0050A 003 11130
006 10090 009 10080 | 65.01150-0051A 003 11140
006 10270 | 06.56190-0728 006 30130 | 65.01150-0052B 003 11210
06.22022-0912 003 10550 007 10370 | 65.01150-0053B 003 11220
06.22022-1010 003 30050 | 06.56190-0732 008 10100 | 65.01150-0054B 003 11230
06.22022-1014 002 10110 | 06.56342-1208 009 20030 | 65.01150-0055B 003 11240
005 40060 | 06.67020-0105 004 20460 | 65.01201-0051 001 10320
06.22022-1112 015 30030 | 06.67020-0106 013 10470 | 65.01201-0311C 001 10320
06.22230-1214 006 30140 | 06.67020-0107 009 10390 | 65.01304-0023C 002 10010
06.29010-0120 005 20120 | 06.67020-0108 009 10370 | 65.01305-5049G 002 10210
06.29010-0125 006 20070 | 06.67020-0110 009 10480 | 65.01401-0194H 002 20020
06.29020-0127 003 50060 | 06.67020-0115 012 21610 | 65.01510-0039 015 20050
06.29020-0131 010 10110 | 06.67020-0120 012 20310 | 65.01510-0103 010 10070
06.29020-0132 006 20050 | 06.78140-2408 007 10310 | 65.01510-0157 002 10610
010 20040 007 10360 | 65.01510-0158 002 20210
06.29141-0207 006 10240 | 06.78144-2204 015 10600 | 65.01601-2003 001 10420
06.29141-0215 015 10120 016 10030 | 65.01601-2009 001 10380
015 20130 | 06.78144-2403 013 10440 | 65.01601-2013 001 10390
06.31420-0314 006 20040 | 51.06402-0060 009 20010 | 65.01601-6002 001 10360
06.31420-4513 010 10080 | 51.06402-0062 009 20010 | 65.01601-6006 001 10360
06.31641-0433 006 30110 | 60.08904-0001 012 13310 | 65.01601-6007 001 10370
006 30160 | 60.21601-0010 018 20010 | 65.01801-5099B 004 20300
06.32092-0307 015 20040 | 60.96340-5015 016 10010 | 65.01810-5007 004 29000
06.56180-0712 016 10150 | 60.96340-5023 016 10020 | 65.01903-0048B 002 10120
018 31290 | 65.01101-0212A 001 10020 | 65.01903-0050 002 10320
06.56180-0714 012 12330 001 10010 | 65.01904-0022A 002 20100
015 10440 | 65.01101-6213B 001 10010 | 65.01907-0008A 007 10090
06.56180-0716 016 20190 | 65.01105-1157G 001 10110 | 65.02101-0054A 003 10310
06.56190-0703 001 10270 | 65.01105-1158F 001 10090 | 65.02101-0057A 003 10100
06.56190-0704 001 20070 | 65.01105-1159F 001 10130 | 65.02101-0060A 003 10200
013 10430 | 65.01105-1161A 001 10070 | 65.02101-7054B 003 10300
013 10450 | 65.01105-1177A 001 10070 | 65.02101-7541B 003 10010
017 40060 | 65.01105-1178A 001 10130 | 65.02110-0013E 003 10350




Part No. Fig. No. Key No. Part No. Fig. No. Key No. Part No. Fig. No. Key No.
65.02110-0014E 003 10370 | 65.04101-0040 005 10060 | 65.05406-0020 001 20020
65.02115-0008B 003 10500 | 65.04101-0043 005 10010 | 65.05410-0007 006 10170
65.02201-7005 003 20010 | 65.04101-0044 005 10040 | 65.05410-0015 001 20030
65.02201-7032 003 20010 | 65.04102-0002A 005 10120 | 65.05410-0016 001 10400
65.02201-7033 003 20020 | 65.04102-0066 005 10110 | 65.05501-7058E 006 30010
65.02201-7034 003 20030 005 10130 | 65.05503-0031B 006 30040
65.02301-0199A 003 30020 | 65.04102-6004A 005 10100 | 65.05503-5038B 006 30030
65.02301-5052 003 30010 | 65.04103-0014 005 10140 | 65.05510-5020A 006 30020
65.02310-0011A 003 30040 | 65.04103-0078 005 10150 018 40010
65.02401-0045F 003 40020 | 65.04104-0007 005 10160 | 65.05601-7072C 007 10010
65.02401-6012F 003 40010 | 65.04200-6027C 005 20010 | 65.05604-0019B 007 10020
65.02401-6017A 003 40010 | 65.04201-0007K 005 20030 | 65.05606-5027B 007 10030
65.02405-1006 003 40050 | 65.04201-5014E 005 20020 | 65.05701-5288A 013 10180
65.02405-1010 003 40050 | 65.04202-0014A 005 20150 | 65.05701-5313 015 10400
65.02410-6106 003 40070 | 65.04203-0010A 005 20210 | 65.05701-5322A 008 11000
65.02501-0209 003 50010 | 65.04203-5010 005 20060 | 65.05701-5325 007 10300
65.02501-0778A 003 50010 | 65.04205-0003 005 20130 | 65.05701-5349 008 11000
65.02502-0013 003 50050 | 65.04301-0006 005 30010 | 65.05701-5361 018 31200
65.02502-0050 003 50050 | 65.04302-5011 005 30100 | 65.05701-5376 013 10300
65.02503-0057 003 50020 [ 65.04401-0010K 005 40010 | 65.05701-5377 013 10340
65.02503-0097 003 50030 | 65.04410-0016 001 10040 | 65.05701-5624 015 10450
65.02503-0105 003 50040 | 65.04500-6006B 005 50010 | 65.05701-5805 013 10180
65.02601-0179 003 60010 | 65.04501-0007A 005 50020 | 65.05701-5806 013 10340
65.02601-0183 003 60010 | 65.04505-0033 005 50110 | 65.05701-5807 013 10300
65.03101-0003F 004 10020 | 65.04505-5016 005 50100 | 65.05701-5810A 008 11210
65.03101-0004F 004 10220 | 65.04506-0033 005 50140 | 65.05701-5964A 007 10350
65.03101-6053G 004 10010 | 65.04507-0004 005 50130 | 65.05701-6025A 008 11200
65.03101-6054G 004 10210 | 65.04802-0010 005 10170 | 65.05740-0017 008 11220
65.03201-1008E 004 10090 | 65.05100-6042A 006 10010 | 65.05740-2042 008 11100

004 10290 | 65.05100-6044 006 10010 | 65.05801-5141C 008 10010
65.03203-1041 004 10120 | 65.05102-0015 006 10020 | 65.05805-5137 008 10900

004 10320 | 65.05102-0021 006 10020 | 65.05806-6052 008 10700
65.03203-1042 004 10110 | 65.05103-5003 006 10140 | 65.05809-0052 008 10130

004 10310 | 65.05103-5006A 006 10100 | 65.05809-0053 008 10140
65.03205-0002 004 10040 | 65.05103-5008 006 10140 | 65.05809-0056 008 10150

004 10240 | 65.05103-5009 006 10100 | 65.05808-0057 008 10160
65.03401-0048B 004 20020 | 65.05104-5004 006 10030 | 65.05809-0058 008 10170
65.03401-6046B 004 20010 | 65.05104-5005 006 10040 | 65.05808-0059 008 10180
65.03901-0063A 004 10600 | 65.05104-5006 006 10040 | 65.05903-0027A 008 11350
65.03901-0064A 004 10610 | 65.05104-5007 006 10030 | 65.05903-0028 007 10040
65.03905-0020 004 20100 | 65.05200-6004A 006 20010 | 65.05903-0030A 007 10330
65.03905-0023A 004 20110 | 65.05201-0008A 006 10220 007 10380
65.04101-0029 005 10050 | 65.05204-0003A 006 20020 013 10350
65.04101-0036 005 10020 | 65.05205-0018 006 20060 | 65.05904-0096A 008 10110
65.04101-0039 005 10030 | 65.05405-7021 001 20010 | 65.06301-0057A 009 10420




Part No. Fig. No.. Key No. Part No. Fig. No. Key No. Part No. Fig. No. Key No.
65.06301-0673 010 10030 | 65.09100-7046 013 10010 | 65.11405-0013 015 30220
65.06301-5147 009 10020 | 65.09100-7193 013 10010 | 65.11501-7006 015 10080
65.06301-6034 009 10010 | 65.09140-0001 013 10520 | 65.11902-0017 015 20200
65.06301-6037B 009 10350 | 65.09141-0007 013 10480 | 65.12301-5165A 016 10130
65.06402-0002A 009 20020 | 65.09141-0017 013 10490 | 65.12501-7023 016 20010
65.06404-0028 009 10030 | 65.09411-0052 012 26010 | 65.12503-5016 016 20150
65.06405-0025 009 10300 | 65.09411-0053 012 13010 018 40020
65.06500-6157D 010 10010 | 65.09411-5023 012 21010 | 65.12504-5013A 016 20020
65.06501-0077C 010 10020 | 65.09443-0018 012 20410 | 65.19101-0012 017 10130
65.06505-0041 010 10040 | 65.09901-0025 013 10020 | 65.19101-0013 016 20220
65.06506-0024A 010 10060 | 65.10101-7054 014 10010 | 65.19101-0085 017 10010
65.06507-0006A 010 10120 | 65.10101-7300 014 10010 | 65.19102-0080 017 10010
65.06508-0012 010 10090 | 65.10102-6046 014 10020 | 65.19103-6011A 017 10150
65.06512-0014 010 10140 | 65.10102-6048 014 10020 | 65.26101-7153A 017 20010
65.06520-6007 010 10050 | 65.10115-6001 014 10030 | 65.26201-704%A 017 30010
65.06601-5055 010 20150 | 65.10301-5247 014 20030 | 65.27103-7007 002 20270
65.06602-0003 010 20020 | 65.10301-5248 014 20040 | 65.27405-5005 009 10240
65.06606-0041 010 20060 | 65.10301-5249 014 20050 | 65.27441-7007 017 40110
65.06606-0051 010 20050 | 65.10301-5250 014 20420 | 65.41520-0003 004 10800
65.06611-0112A 010 20130 | 65.10301-5251 014 20430 | 65.41530-0151 018 10090
65.06901-0076 010 10130 | 65.10301-5252 014 20440 | 65.41530-0152 018 10010
65.06901A0069 009 20040 ) 65.10301-6042B 014 20400 | 65.47901-0010 018 20080
65.06903-0018 009 10110 | 65.10301-6043A 014 20010 | 65.54901-0025A 018 31100
65.06903-0020 009 10430 | 65.10301-6078 014 20400 | 65.90001-0036 012 12310
65.06903-0021 009 10050 | 65.10301-7004B 014 20010 | 65.90001-0126 001 10430
65.08100-6042 011 10010 | 65.11101-7222 015 10010 | 65.90001-0136 008 10190
65.08100-6048 011 10010 | 65.11101-7376 015 10020 | 65.90001-6002 002 20150
65.08101-0170 011 10110 | 65.11101-8008 015 10010 | 65.90001-6003 005 40050
65.08101-0171 011 10310 | 65.11220-7006 015 10070 | 65.90001-6005 008 11060
65.08101-0181A 011 10110 | 65.11301-0013C 015 20150 | 65.90020-0010E 003 40040
65.08101-0182 011 10210 | 65.11301-7010F 015 20010 | 65.90020-0036B 001 10150
65.08101-0183A 011 10310 | 65.11302-0009A 015 20120 | 65.90020-0068 008 11370
65.08105-0001 011 10510 | 65.11308-0001 015 20060 | 65.90020-0074 004 20140
65.08112-0022 013 10120 | 65.11308-0002 015 20070 | 65.90020-0079 015 20210
65.08120-5008G 011 11530 | 65.11308-0003 015 20080 | 65.90021-0001A 004 10450
65.08201-5041C 012 10210 | 65.11308-0004 015 20090 | 65.90030-0009 006 20080
65.08201-5045A 012 10610 | 65.11309-0007A 015 20020 | 65.90030-0013A 003 60040
65.08201-5049 012 10010 | 65.11312-0007 015 20100 | 65.90201-0049 004 10550
65.08202-0261 012 13010 | 65.11401-0033 015 30010 | 65.90201-0058 018 10020
65.08202-5051 012 20010 | 65.11405-0005 015 30040 018 10100
65.08901-0063 013 10080 | 65.11405-0006 015 30050 | 65.90201-0076 013 10030
65.08901A0012 011 11010 | 65.11405-0007 015 30060 | 65.90201-0080 004 10560
65.08902-0025 012 11010 | 65.11405-0008 015 30070 | 65.90201-0094 004 10500
65.08902-0074 012 12430 | 65.11405-0009 015 30200 | 65.90201-0106 004 10400
65.08904-0002 012 13310 | 65.11405-0010 015 30210 | 65.90201-0154 004 10530




Part No. Fig. No. Key No, Part No. Fig. No. Key No. Part No. Fig. No. Key No.
65.90302-0012 005 20220 | 65.93020-0033D 005 20050 | 65.97401-6004 014 20630
65.90302-0041 004 10060 | 65.93410-0027 010 20030 | 65.97440-0094 012 26410

004 10260 | 65.93410-0038 010 10100 | 65.97440-0096 012 22110
65.90302-0042 004 10080 | 65.95800-6026 010 20010 012 26210
004 10280 | 65.95800-6030 010 20010 | 65.97440-0097 012 15110
65.90302-0048 001 10050 | 65.96002-0003 002 20220 | 65.97445-0001 016 10170
004 10070 | 65.96230-0001 014 20210 | 65.97460-0001 016 10060
004 10270 014 20610 | 65.97480-0035 012 23010
65.90302-0049 004 10130 | 65.96230-0002 014 20240 | 65.97480-0166 014 20300
004 10330 014 20640 | 65.97601-0004 006 30150
65.90310-0034 006 30120 | 65.96301-0204B 009 10360 | 65.97601-0053 005 20100
65.90310-0056 001 20050 | 65.96301-0205A 009 10470 | 65.97601-0074 001 10410
65.90310-0104 006 10190 | 65.96301-0267 012 15010 | 65.97601-0075 006 30100
65.90310-0115 006 30080 | 65.96301-0270 012 22010 | 65.97601-0100 001 20060
65.90310-0121 006 30050 | 65.96301-0271 012 26110 | 65.97601-0104 005 20090
65.90310-0131 001 10280 | 65.96301-0305 004 20400 | 65.97601-0105 006 10180
65.90310-0136 001 10240 | 65.96301-0313 012 20210 | 65.98101-5005 016 10180
65.90310-0137 001 10220 | 65.96301-0315 012 21510 | 65.98112-0038 005 40040
65.90310-0143 016 20170 | 65.96301-0327 013 10460 | 65.98112-0039 012 12410
65.90310-0149A 001 10300 | 65.96301-0331 012 26310 | 65.98125-5010 008 19070
009 10070 | 65.96330-0134 016 10160 | 65.98125-5011 008 19050
65.90430-0012B 003 10390 | 65.96401-0011 014 10050 | 65.98130-0006 008 19060
65.90430-00138 003 10400 | 65.96501-0033B 004 20310 | 65.98130-0076 017 40020
65.90501-0003 005 20140 | 65.96501-0061 006 30230 | 65.98131-0037 013 10420
65.90510-0012 006 10210 | 65.96501-0068 010 10210 017 40010
008 11240 | 65.96501-0069 004 10050 | 65.98131-0075 009 10190
65.90535-0001 013 10060 004 10250 | 65.98131-5008 013 10380
65.90701-0088 003 60030 | 65.96601-0012 001 10330 | 65.98150-0002 017 40030
65.90701-0202 004 20130 013 10350 | 65.98150-0042A 016 10140
65.90710-0039 005 20110 | 65.96601-0043 008 11030 | 65.98150-0050 015 10430
65.90710-0071 001 20040 | 65.96601-0045A 013 10310 | 65.98150-0056 018 31250
65.90720-0018 005 50150 | 65.96601-0046A 013 10400 | 65.98701-0010 014 10040
65.90801-0018 006 10290 | 65.96801-0058 017 26010 | 66.27435-6008 009 10260
65.91001-0013 004 10700 | 65.96801-0084 017 26010 | 67.27435-6003 017 40120
65.91010-0017 002 10100 | 65.97401-0143 015 10410
65.91301-0010 003 40060 | 65.97401-0152 018 31210
65.91601-0003 018 30010 | 65.97401-0154A 013 10200
65.91606-0041 001 10200 | 65.97401-0155 013 10190
65.91615-0015 001 10340 | 65.97401-0171 014 20710
65.91701-0031 013 10500 | 65.97401-2016 013 10200
65.91701-0171 012 11830 | 65.97401-6001A 014 20200
65.91701-0275 004 10920 014 20600
65.91701-0470 012 11810 | 65.97401-6002A 014 20220
65.91701-0542 017 10300 014 20620
65.91710-0035B 001 10160 | 65.97401-6004 014
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@ Applications for DOOSAN Engine

. ' N snaqar| Power
Moser Model| i pSjiom.
D1146 | 133(181)/2,500 || DLO8 235(320)/2,200
D1146TI | 158(215)/2,200 || DV11 309(420)/1,800
Eor | DEOSTIS | 176(240)/2,300 | DVST | 272(370)/2,300
| pEt2 169(230)/2,200 | DVI5TI | 309(420)/2,100
Vehicle | pe1oT | 200(300)/2,200 | DVA5TIS | 309(420)/2,100
DE12TI | 250(340)/2,100 | GEOST! | 191(260)/2,300
DE12TIS | 250(340)/2,100 || GE12TI | 250(340)/2,100
D1146 | 115(156)/2,200 || DBSSTIS | 127(173)/2,000
D1146T | 140(190)/2,200 (| DEOSTIS | 151(205)/1,900
D1146Tl 162(220 ¥2,200 || DE12T | 188(255)/2,000
For | ps33 53(72)/3,000 || DE12T! | 213(290)/2,000
Industrial | DB33A | 46(63)/2,300 | DE12TIS | 238(323)/2,000
DBS8 96(130)/2,800 | DVI5T | 238(324)/2,300
DB58S | 75(102)2,200 | DLO8 191(260)/1,750
DBSST | 104(142)/2,500 || DV11 245(333)/1,800

DBSSTI | 112(152)/2,200

= Generator Set Engmes (G -Drive & G-Pac)

'g‘\& =47

= Marine Propulsion Engines

 WMadal | Power __ Power
Model | yyp8)iom | “"°de‘ kW(PS)‘/rﬁpm
L034 51(70)/3,000 MD196T 206(280)/2,000
L034TIH 88(120)/3,000 MD196TI 235(320)/2,000
LO34TIM 107(145)/3,300 || V158TIH 353(480)/1,800
L086TI 265(360)/2,500 V158TIM 397(540)/2,100
LO86TIH 210(285)/2,100 | V158TIL 500(680)/2,300
LO86TIM 232(315)/2,300 V180TIH 441(600)/1,800
L126TIH 265(360)/2,000 V180TIM 478(650)/2,100
L126TIM 294(400)/2,100 || V180TIL 820(603)/2,300
L136 118(160)/2,200 V222TIH 530(720)/1,800
L136T 147(200)/2,200 V222TIM 588(800)/2,100
L136TI 169(230)/2,200 V222TIL 736(1,000)/2,300
L136TL 177(240)/2,500

ouer (Frim Power (Prime) J|© Wer | 0

kW(PS) | kW(PS) | kW(PS) |kW(PS)| | kW(PS) || fzukW(PS)‘
D1146 105(143) 96(130) 85(116) 77(105) | P158LE-1 402(546) 366(498) 362(492) 327(444)
D1146T 138(1 87) 125(170) 118(160) 107(145) || P158LE-2 361(491) 329(447) 321(437) 293(399)
DB33 35(47) 32(43) 29(39) 26(35) P158LE-S 481(654) 441(660) 441(600) 402(546)
DB58 70(95) 64(87) 59(80) 54(73) P180LE 540(734) 497(676) 496(674) 443(602)
DE12T 199(270) 180(245) 166 226) 151 (205) || P180LE-1 498(677) 454(617) 442(601) 403(548)
P034TI 60(82) 55(75) 42(57) P180LE-S 567(771) 519(705) 496(674) 452(615)
P086TI 203(260) 205(237) 199 223) 177(203) || P222LE 649(883) 591(803) 574(781) 532(723)
P086TI-1 191(303) 174(279) 164(270) 149(420) || P222LE-1 625(850) 563(765) 552(750) 496(675)
P126TI 298(405) 278(378) 272 370) 241 (323) P222LE-S 682(927) 625(850) 603(820) 552(750)
P126TI-1 288(392) 262(356) P158FE 492(669) 441(600) 441(800) 402(546)
P126TI-1I 342(465) - - P222FE 711(967) 659(896) 612(832) 569(774)
P158LE 443(602) 402(547) 414(563) 363(494)

= Natural Gas Engines

kW{PS) | 0

1d+by) | Power Prirﬁe

GEOQSTIC

GE12TIC
GV158TIC

150(204) 141(192) 128(174)
200{272) 187(254) 175(238)
270(367) 253(344) 230(313)

GV180TIC
Gva22TIC

375(510) 340(462)
451(613) 410(557)

/(PS) | KW(PS)
319(434) 290(394)
385(523) 350(476)




= Marine Auxiliary Engines

e Tl fPO"",’é':":, e | | Power | | Power | | Power .
Model |(OUPUtISO30) | ey | (QUIPMISOI0M6) | ppogey | (OuIpULISOSDIE) | pgqey | (OutputiSO30%E)
0 |WES)etspm|  (KWPS)@1500mm | (KWPS)@1800pm | KW(PS)@1,800pm
ADO34F 26(35) AD136TIF 121(165) AD034S 32(43) AD136TIS 143(195)
ADO34TIF 42(57) AD158TIF 302(410) AD034TIS 55(75) AD158TIS 353(480)
ADOBSTIF 151(205) AD180TIF 357(485) ADO8BTIS 186(253) AD180TIS 441(600)
AD126TIF 206(280) AD196TF 155(210) AD126TIS 247(336) AD196TS 181(246)
AD136F 77(105) AD196TIF 173(235) AD136S 93(126) AD196TIS 199(270)
AD136TF 107(145) AD222TIF 446(606) AD136TS 125(170) AD222TIS 530(720)
= [‘ ‘ el
= Marine Generator Sets o © of = Power Units
Generator | Engine | 1800rpm(60Hz) | 1500rpm(50Hz) Gl LRI e e
Set | Model | Ppawer(Prime) | Power (Pri PU034 50(68)/3,000
N Power (P"me) P,"We’ (',’"'“e?' PU0B6 85(116)/2,800
: P e T O AR A PU0SS 116(158)/2,200
Lol KW/KVA | - KW/KVA PUOSBT(EADPA) 151(205)/2,200
PNM DB33 24/30 20/25 PUOBBT(EADPB) 151(205)/2,300
PNB ADO34T! 50/63 36/45 PUG8sTI 213(290)/2,200
PNJ AD136 80/100 68/85 PU126TI 294(400)/2,100
PNK AD138T 104/130 96/120 PU158TI 397(540)/2,100
PND AD136T] 132/165 108/135 PU180T! 478(650)/2,100
PNE ADOS6TI 172/215 136/170 pU222T! 588(800)/2,100
PNL AD196TI 176/220 160/200
PNI AD126Tl 224/280 192/240
PNZ AD158T] 328/410 276/345
PNS AD180TI 400/500 332/415
PNY AD222T| 500/625 408/510
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Head Office
Hwasu-Dong 7-11, Dong-Gu, Incheon, Korea.
Tel : +82-32-211-1114 Fax : +82-32-211-1231

Seoul Office

Doosan Tower 18-12, Euljiro-6Ga,

Jung-Gu, Seoul, korea 100-730

Tel : +82-2-2167-3281 Fax : +82-2-3389-8117

ASIA & OCEANIA

Doosan Infracore Machine Tools Yantai Co.,Lid.
1, Dayu Road 1, ETDZ, Yantai, Shandong, China
Tel : +86-0535-693-5060 , Fax : +86-0535-693-5619

Doosan Infracore Liaoning Machinery Co.,Ltd.
No.32 Dongling Road, DongLing District, ShenYang,
Liaoning, China

Tel : +86-24-8841-1407, Fax : +86-24-8841-1404

Doosan Infracore Xinjiang Machinery Co.,Ltd.

No. 178, Hetanbei Road, Wurumugi, Xinjiang, China
Tel: +86-991-469-7217 , Fax : +86-991-469-8641

Dajian(Tianjin) Mechanical Construction Co., Ltd
No.87 Gongxing Road, Tanggu, Tianjin, china
Tel : +86-22-2521-0540 Fax : +86-22-2521-0714

Doosan Infracore (China) Co., Ltd.

#28, Wuzhishan Road, Eco. & Tech, Development Zone,
Yantai, Shandong, China

Tel : +86-535-638-2000 Fax : +86-535-638-2004

Doosan Infracore Japan Corporation

3rd Floor, k-1 Bld.,19-4, Nishi-shinbashi 2-Chome,
Minato-Ku, Tokyo, Japan

Phone : +81-3-3434-2547 Fax : +81-3-3434-2548

Doosan Infracore Middle East Center(Dubai)
183127, Al-Serkal Building, Air Port Road, Dubai, U.A.E
Phone : +971-4-295-2781, 2782 Fax : +971-4-295-2783

NORTH AMERICA

Doosan Infracore America Corporation
2905 Shawnee Industrial Way, Suwanee,
Georgia 30024, U. S. A

Tel : +1-770-831-2200 Fax : +1-770-831-0480

Doosan Infracore America Corporation Cleveland Office
4530 Renaissance Parkway, Warrensvilie Heights, OH 44128, U.S.A
Tel : +1-216-595-1212 Fax : +1-216-595-1214

Doosan Infracore America Corporation N.J. Office
8 York Avenue, West Caldwell, N.J. 07008, U.S.A
Tel : +1-973-618-2500 Fax : +1-973-618-2501

EUROPE

Doosan Infracore U.K., Ltd.

Doosan House, Unit 6.3, Nantgarw Park, Cardiff
CF47QU, UK.

Tel : +44-1443-84-2273 Fax : +44-1443-84-1933

Doosan Infracore Germany GmbH
Hans-Boeckler strasse 27-29, D-40764, Langenfeld-Fuhrkamp,
Germany / Tel : +49-2173-8509-20 Fax : +49-2173-8508-60

Doosan Infracore Europe S.A. (Europe Head Office)
1A, Rue Achille Degrace, 7080 Frameries, Belgium
Tel : +32-65-61-3231 Fax : +32-65-61-3238

Doosan Infracore France SARL

(Doosan Infracore Europe S.A. France Office)

2Eme Etage, 1/3 Avenue Pavlov, Z.A.l. Des Bruyeres, 78190 Trappes France
Tel: +33-1-3016-2140 Fax : +33-1-3016-2144

Doosan Infracore Europe S.A. ltaly Office
Via Monfalcone 41, 20090 Cinisello B.mo (M)
Tel : +39-2-612-0565 Fax : +39-2-612-6322

SOUTH AMERICA

Colombia Liaison Office

Diagonal127 A No. 17-34 Oficina 302
Bogota, Colombia

Tel : +57-1-625-3470 Fax : 57-1 -625-3883

AFRICA

Doosan Infracore South Africa (PTY)Ltd.
60C Electron Road, Isando 1600, Johannesburg, South Africa
Tel : +27-11-974-2095 Fax : +27-11 -974-2778




7. ldentification.



IDOOSAN

1. Engine Model : PU126TI

2. Serial Number : EDIPA 214457

3. Rating : Stand by : pskW), Prime: 400(294) ps(kW)
€ 4 EngneSpeed : 2,100 rpm

5. Displacement :  11.051 liters, 6 - 123 x 155 (Cyl. - Bore x Stroke, mm)

6. Production Date: 2012 A(Year)

47| dTI2 Forl=Z2tA0i(F)2 FEESAIAHo 2t JHEE
AFRE SYELIC

We, Doosan Infracore Co_, Ltd,, as the manufacturer, hereby
certify that the above-stated engine was produced based on
the quailty assurance system of Doosan Infracore Co,, Ltd,

20 124(y) 8 gwm) 21 YD)
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DOOSAN INFRACORE CO,, L
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Hydraulic Pump

Hydraulic Motor 2
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