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DIESEL - Specifications

13A-1-1

1. SPECIFICATIONS
FUEL INJECTION PUMP SPECIFICATIONS - ZEXEL TYPE
. .Fue_l Fuel Diesel Lever
Miere dameier Gover Codsart Gl Dash ool ST Speed positon e
identification mm (in.) nor device noid pot tor sator  ooN0r s(tla_r;sso)r
No. valve (DAC)
MD155249 10 (0.394)  *1 *3 X - - - - X
MD155251 10(0.394) *1 *4 X - X - - X
MD155252 10(0.394) *2 *4 X - - - - - X
MD155253 10{0.394) *2 *4 X - - - - - X
MD155254 10(0.394) *2 *4 X - - - - - X
MD1565255 10(0.394) *1 *4 X - X - X - X
MD165256 10(0.394) *1 *4 X - - - X - X
MD155257 10 (0.394) *2 *4 X - - - X - X
MD155261 10(0.394) *1 *4 X - - X - X
MD156262 10 (0.394) *1 *4 X - - X - X
MD155263 10 (0.394)  *1 *4 X - - - X - X
MD155265 10(0.394) *2 *4 X - - - X - X
MD155266 10 (0.394) *2 *4 X - - - - - X
MD155267 10(0.394) *2 *4 X - - - - - X
MD155269 10(0.394) *2 *4 X - - - X - X
MD163890 10 (0.394) *2 *4 X - X - X - X
MD167342 10(0.394) *1 *4 X - X - X X X
MD167344 10(0.394) *1 *4 X - X - X X X
MD167345 10(0.394) *1 *4 X - X - X X X
MD167346 10 (0.394) *1 *4 X - X - X X X
MD167348 10(0.394) *1 *4 X - X - X X X
MD171106 10(0.394) *1 *4 X - X - X - X
MD171999 10(0.394) *2 *4 X - - - - - X
MD173677 10(0.394) *1 *4 X - - - X - X
MD173678 10 (0.394) *2 *4 X - X - X - X
MD178626 10 (0.394) *1 *4 X - X - X X X
MD178627 10(0.394) *1 *4 X - X - X X
MD180438 10 (0.394) *2 *4 X - - - - - X
MD186297 10(0.394) *1 *4 X - X - X - X
MD188420 10(0.394) *2 *4 X - - - - - X
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13A-1-2

DIESEL - Specifications

- Fuel Fuel Diesel Lever
oo Gametar Soter CBSE o D2 companss compen, SP°R PRI g
identification mm (in.) noid tor sator (LPS)

No. valve (DAC)
MD188421 10(0.394) *2 *4 X - - - - - X
MD188422 10(0.394) *2 *4 X - - - - - X
MD188423 10 (0.394) *2 *4 X - - - X - X
MD188424 10(0.394) *2 *4 X - - - X - X
MD188425 10(0.394) *2 *4 X - - - X - X
MD188426 10(0.394) *2 *4 X - - - X - X
MD188427 10(0.394) *1 *4 X - - X - X - X
MD188431 10(0.394) *2 *4 X - - - - - X
MD192746 10 (0.394) *2 *4 X - X - X X X
MD193837 10(0.394) *1 *4 X - X - X X X
MD301925 10 (0.394) *1 *3 X - X - X X X
MD301926 10(0.394) *1 *3 X - X - X X X
MD301927 10(0.394) *1 *3 X - - - X X X
MD301928 10 (0.394) *1 *3 X - X - X X X
MD304868 10(0.394) *1 *3 X - X - X - X
MD304869 10(0.394) *1 *3 X - X - X X X
MD304870 10(0.394) *1 *3 X - X - X - X
MD304873 10(0.394) *1 *3 X - X - X - X
MD304881 10(0.394) *2 *3 X - X - X - X
MD304882 10(0.394) *2 *3 X - - - X - X
MD304883 10(0.394) *2 *3 X - - - - - X
MD306838 10(0.394) *1 *3 X - X - X - X
MD306840 10(0.394) *2 *3 X - - - X - X
MD306841 10(0.394) *2 *3 X - - - X - X
MD306842 10(0.394) *2 *3 X - - - - - X
MD306843 10(0.394) *2 *3 X - - - X - X
MD306844 10(0.394) *2 *3 X - - - - - X
MD306845 10(0.394) *2 *3 X - - - - - X
MD306846 10(0.394) *2 *3 X - - - - - X
MD307495 10(0.394) ™1 *3 X - X - X X X
MD310076 10(0.394) *1 *3 X - X - X X X
MD310079 10 (0.394)  *1 *3 X - X - X X X
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DIESEL - Specifications

13A-1-3

. .Fue.I Fuel Diesel Lever
Tump. diamerer GOver Codsart S Dash 80N TR Speed position  pn,
identification mm (in.) nor device noid pot tor sator ~ SeNSor s(eLr[;sSc;r
No. valve {DAC)
MD310080 10(0.394) *1 *3 X - X - X X X
MD310761 10(0.394) *2 *3 X - X - - - X
MD310762 10(0.394) *2 *3 X - X - - - X
MD310763 10(0.394) *1 *3 X - X - X X X
MD310764 10(0.394) *1 *3 X - X - X X X
MD310765 10(0.394) *2 *3 X - X - X - X
MD310766 10(0.394) *2 *3 X - X - X - X
MD310768 10 (0.394) *2 *4 X - - - X - X
MD311782 10(0.394) *2 *3 X - - - X - X
MD311783 10(0.394) *2 *3 X - - - X - X
MD311784 10(0.394) *2 *3 X - X - X - X
MD312882 10(0.394) *1 *3 X - X - X - X
MD312885 10(0.394) *2 *4 X - X - X - X
MD312886 10(0.394) *2 *4 X - X - X - X
MD313031 10(0.394) *2 *3 X - X - - - X
MD313032 10(0.394) *2 *3 X - X - - - X
MD313033 10(0.394)  *2 *4 X - - - - - X
MD313034 10{0.394) *2 *3 X - - - X - X
MD313036 10(0.394) *2 *4 X - - - X - X
MD313037 10(0.394) *2 *4 X - X - X - X
MD313038 10(0.394) *2 *4 X - - - - - X
MD313057 10(0.394) *1 *3 X - X - X - X
MD313062 10(0.394}  *1 *3 X - X - X - X
MD313865 10(0.394} *1 *3 X - X - X - X
MD313866 10(0.394} *1 *4 X - X - X - X
MD313867 10(0.394} *1 *4 X - X - X - X
MD313868 10(0.394} *1 *3 X - X - X - X
MD313869 101(0.394} *1 *4 X - - - X - X
MD314198 10(0.394) *2 *4 X - - - - - X
MD314199 10(0.394) *2 *4 X - - - X - X
MD315192 10(0.394} *1 *4 X - X - X - X
MD315193 10(0.394) *2 *3 X - - - X - X
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13A-1-4

DIESEL - Specifications

Fuel

Diesel

L - Lever
hump. damier Cover Codsur Gl Dash o SCh Speed posiion pog
identification mm (in.) noid tor sator (LPS)

No. valve (DAC)
MD315197 10(0.394) *2 *3 X - - - - - X
MD315198 10(0.394) *1 *4 X - X - X - X
MD319502 10(0.394)  *1 *3 X - X - X - X
MD323061 10(0.394) *1 *3 X - X - X - X
MD323062 10(0.394) *1 *3 X - X - X - X
MD323852 10 (0.394) *1 *3 X - X - X - X
MD325593 10(0.394) *2 *3 X - X - X - X
MD325594 10 (0.394) *2 *3 X - X - X - X
MD326847 10 (0.394) *1 *4 X - X - X - X
MD329645 10(0.394) *1 *4 X - X - X - X
MD329959 10 (0.394) *1 *4 X - - X X - X
MD329960 10(0.394) *2 *4 X - - X - - X
MD329961 10(0.394) *2 *4 X - - X - - X
MD331142 10(0.394) *2 *4 X - X - X - X
MD331231 10(0.394) *2 *3 X - - - - - X
MD331232 10(0.394) *2 *3 X - - - - - X
MD332819 10 (0.394) *2 *4 X - X - X - X
MD334881 10(0.394) *1 *3 X - X - X - X
MD334882 10(0.394) *1 *3 X - X - X - X
MD334883 10(0.394) *1 *3 X - X - X - X
MD334884 10 (0.394) *1 *3 X - X - X - X
MD334886 10(0.394) *2 *3 X - - - - - X
MD334886 10 (0.394) *2 *3 X - X - - - X
MD334887 10(0.394) *2 *3 X - - - X - X
MD334888 10(0.394) *2 *3 X - X - X - X
MD334889 10(0.394) *2 *3 X - X - X - X
MD334890 10(0.394) *2 *3 X - X - X - X
MD334891 10(0.394) *2 *3 X - X - X - X
MD334892 10 (0.394) *1 *3 X - X - X - X
MD334893 10(0.394) *1 *3 X - X - X - X
MD334894 10(0.394) *1 *3 X - X - X - X
MD334895 10(0.394) *1 *3 X - X - X - X
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DIESEL - Specifications

13A-1-5

4 .Fue.l Fuel Di‘esel Lever
identification mm (in.) nor device noid pot tor sator ~ S€Nsor s(zla—r};ssc;r
No. valve (DAC)
MD334896 10(0.394) *2 *3 X - X - - - X
MD334897 10(0.394) *2 *3 X - X - - - X
MD3356352 10(0.394) *2 *3 X - - - - - X
ME201105 11{0.433) *1 *3 X - X - X - X
ME201106 11(0.433) *1 *3 X - X - X - X
ME201107 11 (0.433) *1 *3 X - X - X - X
ME201108 11(0.433) *1 *3 X - X - X - X
ME201109 111(0.433) *1 *3 X - X - X X X
ME201110 111(0.433) *1 *3 X - X - X - X
ME201111 11{(0.433) *1 *3 X - X - X - X
ME201112 11 (0.433) *1 *3 X - X - X X X
ME201114 11(0.433) *1 *3 X - - - X - X
ME201115 11{0.433) *1 *3 X - - - X - X
ME201183 11(0.433) *1 *3 X - X - X X X
ME201603 11 (0.433) *1 *3 X - X - X - X
ME201614 11(0.433) *1 *3 X - X - X X X
ME201683 11(0.433) *1 *3 X - X - X X X
ME201684 11(0.433) *1 *3 X - X - X X X
ME201685 111(0.433} *1 *3 X - X - X X X
ME201755 11(0.433) *1 *3 X - X - X X X
ME201820 11{0.433) *1 *3 X - X - X X X
ME201821 11{0.433) *1 *3 X - X - X X X
ME201845 11(0.433) *1 *3 X - X - X X X
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13A-1-6

DIESEL - Specifications

Fuel Fuel Diesel Lever
mé?ﬁ::gn d}?elal::ggr Gover- Cold start sf)lljé- Dash corégc)asntsa- cﬂi:::gi— Speed position Timer
identification mm (in.) nor device noid pot tor sator ~ S€NSOr Si?%?r
No. valve (DAC)
ME201902 11 (0.433) *1 *3 X - - - X X X
ME202158 10 {0.394) *1 *3 X - - X X - X
ME202550 11 (0.433) *1 *3 X - X - X X X
ME202551 111(0.433) *1 *3 X - X - X X X
ME202652 11(0.433) *1 *3 X - X - X X X
ME202553 11 {0.433) *1 *3 X - X - X X X
ME202554 11 (0.433) *1 *3 X - X - X X X
NOTE
X: Applicable
— Not applicable
*1. Half all speed
*2: All speed
*3: Automatic (wax type)
*4: Manual
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DIESEL - Specifications

13A-1-7

FUEL INJECTION PUMP SPECIFICATIONS - NIPPONDENSO TYPE

Fuel

Fuel

Diesel

.= . Lever
injection Plunger _ cut Boost altitude e
pump diameter Gg\c/fr Cglg\/isct:rt sole- Da;h compensa- compen- Ssgﬁse(;jr p;;'ggp Timer
identification mm (in.) noid P tor sator (LPS)
No. valve (DAC)
MD128260 9 (0.354) *1 *3 X X - - - - X
MD133272 9(0.354) *1 *3 X X - - X X X
MD133322 9 (0.354) *q *3 X X - - X - X
MD133520 9 (0.354) *1 *3 X X - - - - X
MD133623 9{0.354) *1 *3 X X X - - - X
MD133624 9 (0.354) *1 *3 X X X - X - X
MD133625 9(0.354) *1 *3 X X X - X X
MD133626 9 (0.354) *1 *3 X X X - X X
MD133850 9{0.354) *1 *3 X X X - X - X
MD170822 9(0.354) *1 *3 X X X - X - X
MD189551 10(0.394)  *1 *3 X X X - X X X
MD189552 10(0.394) *1 *3 X X X - X X X
MD189554 10(0.394) *1 *3 X X X - X X X
MD189556 10(0.394) *1 *3 X X X - X X X
MD197075 10(0.394) *1 *3 X X - - X X X
MD303642 10(0.394) *1 *3 X X - - X X X
MD305651 10(0.394) *1 *3 X X X - X X X
MD314966 10(0.394) *1 *3 X X - - X - X
MD315000 10(0.394) *1 *3 X X X - X X X
MD320011 10(0.3%4) *1 *3 X X - - X - X
MD325598 10(0.394) *1 *3 X X - X X X
MD326141 10(0.394) *1 *3 X X - X X X
NOTE
X: Applicable
—: Not applicable
*1: Half all speed
*2: All speed
*3: Automatic (wax type)
*4: Manual
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13A-1-8 DIESEL - Specifications

ELECTRONICALLY CONTROLLED FUEL INJECTION PUMP SPECIFICATIONS
- NIPPONDENSO TYPE

Fuel Plunger diame-  Solenoid-tvoe Timing Diesel fuel Pump Fuel cut
injection pump t g m (in.) soill valvép control temperature  operation solenoid
identification No. ermm iin. P solenoid valve sensor sensor valve
MD321175 10 (0.394) X X X X X
INJECTION NOZZLE SPECIFICATIONS - ZEXEL TYPE
Injection nozzle Type Injection spray Nozzle type Holder type
part No. angle (deg.)
MDQ074540 A 15 Throttle type Screw-on type
MD103301 B 0 Throttle type Screw-on type
MD 196607 C 10 Throttle type Screw-on type
ME200204 D 10 Throttle type Screw-on type
ME200527 E 0 Throttle type Screw-on type

Shims for breaking pressure adjustment

Thickness mm (in.) Part No. (Type A, B, C) Thickness mm {in.) Part No. {Type A, B, C)
0.1 (0.0039) MD603901 0.52 (0.0205) MD603906
0.2 (0.0079) MD603902 0.54 (0.0213) MD603907
0.3(0.0118) MD603903 0.56 (0.0220) MD603908
0.4 (0.0157) MD603904 0.58 (0.0228) MD603909
0.5(0.0197) MD603905 0.8 (0.0315) MD603910
© Mitsubishi Motors Corporation Sept. 1996 PWEES079-F Revised



DIESEL - Specifications 13A-1-9
INJECTION NOZZLE SPECIFICATIONS - NIPPONDENSO TYPE

Injection nozzle Type Injection spray Nozzle type Holder type
part No. angle (deg.)
MD080288 F 0 Throttle type Screw-on type
MD165282 G 15 Throttle type Screw-on type

Shims for breaking pressure adjustment

Thickness mm {in.) Part No. Thickness mm (in.) Part No.
1.20 (0.0472) MD603489 1.45 (0.0571) MD603494
1.25 (0.0492) MD603490 1.50 (0.0591) MD603435
1.30 (0.0512) MD603491 1.565 (0.0610) MDB03496
1.35 (0.0531) MD603492 1.60 (0.0630) MD603497
1.40 (0.0551) MD603493 1.65 (0.0650) MD603498

1.70 (0.0669) MD603499

SERVICE SPECIFICATIONS

Standard Limit

Adjustment
Injection timing for 4D56 (*Identification mark: Aor B} ... . 0.97-1.03(0.038 -0.041)
and 4D65 at 7° ATDC
Injection timing for 4D56 (*Identification mark: Cor D) ... ... 0.97 - 1.03 (0.038 - 0.041)
and 4D68 at 9° ATDC
injection timing for 4M40 without turbocharger ................ 0.97 -1.03 (0.038 - 0.041)

at 4° ATDC
Injection timing for 4M40 with turbocharger (with injection ... 0.97 — 1.03 (0.038 - 0.041)
pump other than ME201107, ME201108, ME201109, at 12° ATDC
ME201755, ME201820, ME201821 or ME201845)
Injection timing for 4M40 with turbocharger ........... ... ... 0.97-1.03(0.038 - 0.041)

{with injection pump ME201107, ME201108 or ME201109)  at 6° ATDC
NOTE: *Identification mark is stamped on the top surface of the cylinder head.
Injection nozzle

Breaking pressure

Type A, B, EG . 12,000 - 13,000 kPa
(120 — 130 kg/cm?, 1,707 — 1,849 psi)
Type C, D, E . 15,000 - 16,000 kPa

(150 — 160 kg/cm?, 2,133 — 2,276 psi)
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13A-1-10 DIESEL - Specifications

TORQUE SPECIFICATIONS
Torque
Nm kgm ft.lbs.
[njection pump NUt ... 19 1.9 14
Pump sprocket nut ... 85 8.5 62
Pumpgearnut ... ... 65 6.5 47
Injection pipe clamp bolts 05 3.7
(AD56, 4D65, 4D68 — ELECTRONICALLY ... . ... 5
CONTROLLED FUEL INJECTION PUMP) )
{4D68 Except ELECTRONICALLY CONTROLLED .. 9 0.9 6.5
FUEL INJECTION PUMP) ... .
Injection pipe union nuts (4D56, 4D65, 4DG8) ......... 30 3.0 22
(4M40) ... 23 2.3 17
Pump bracket-to-cylinder block bolts (4D56) ...... .. 22 2.2 16
(4D65, 4D68) . 36 3.6 26
Injection pump-to-pump bracket bolts (4D56, 4D65) 24 24 17
Injection pump-to-pump stay bolts (4D68) ............ 24 2.4 17
Injection pump stay bolts (4D68) ....................... 19 1.9 14
Fuelreturnpipe nuts ..................................... 27 2.8 20
Leak-off pipenuts ... ... ... 30 3.0 22
Injection nozzle .................... ... 55 55 40
Retaining nut to nozzle body (4D56, 4D65, 4D68) ... 38 3.8 27
(amM40) ... 40 4.0 29

© Mitsubishi Motors Corporation Sept. 1996 PWEE9079-F Added



DIESEL - Special Tools

13A-2-1

2. SPECIAL TOOLS

Tool Number Name Use
105789-0010  Nozzle cleaning tool | Cleaning fuel injection nozzle assembly
Zexel (AM40)
MD998384 Prestroke measuring | Adjustment of injection timing (4D56)
% -
MHO063302 Measuring device Checking and adjusting fuel injection timing
/ o
MD998388 Injection pump Removal of injection pump sprocket
i sprocket puller (4D586, 4D65 and 4D68)
MH062464 Gear puller Removal of fuel injection pump gear (4AM40)
MD998389 Prestroke measuring | Adjustment of injection timing
adapter (4D65 and 4D68 with turbocharger)
MD998720 Prestroke measuring | Adjustment of injection timing

adapter

{4D65 and 4D68 without turbocharger)

© Mitsubishi Motors Corporation Mar. 1994
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DIESEL - Fuel Injection Pump and Injection Nozzle

13A-3-1

3. FUEL INJECTION PUMP AND INJECTION NOZZLE

REMOVAL AND INSTALLATION - 4D65

Pre-removal Operation

® Removal

(Refer to Group 11A
- 4D865 engine.)

of Timing Belt

Post-installation Operation
® |nstallation of Timing Belt
(Refer to Group 11A
— 4D865 engine.)

Removal steps

GAD D4 1.
GADBD4 2.
GRS #D4 3.
GAD #D4 4.
@Bo

5.
6.
7.
8.
QCo 9.
10.
1.

12.
D »Ce13.
14

15.
GED $B416.
PAQT7.
PA418.

[njection pipe No. 1

Injection pipe No. 2

[njection pipe No. 3

Injection pipe No. 4

Injection pump sprocket

Injection pump bracket

Distance collar

Injection pump harness assembly
Fuel injection pump

Tube (for engine with turbocharger)
Hose (for engine with turbocharger)
Fuel hose

Fuel return pipe nut

. Fuel return pipe

Gasket
Injection nozzle
Holder gasket
Nozzle gasket

10
9 (For engine with
turbocharger)
DFU0605
© Mitsubishi Motors Corporation Aug. 1992 PWEE9079-A Revised



13A-3-2 DIESEL — Fuel Injection Pump and Injection Nozzle

REMOVAL AND INSTALLATION - 4D56

10 (For engine with
turbocharger)

Pre-removal Operation
® Removal of Timing Belt
(Refer to Group 11A

- 4D56 engine.)

Post-installation Operation
e [nstallation of Timing Belt
(Refer to Group 11A
- 4056 engine.)

Removal steps

<¢ADWD4 1. Injection pipe No. 1
GAD D4 2. Injection pipe No. 2 . 4
SAS#D4 3. Injection pipe No. 3 9 {For engine X)V'th
GAD#D4 4. Injection pipe No. 4 urbocharge
. Injection pump sprocket
. Injection pump bracket
. Not assigned
. Injection pump harness assembly
. Fuel injection pump
. Tube (for engine with turbocharger)
11. Not assigned
12. Not assigned
QD C413. Fuel return pipe nut
14. Fuel return pipe
15. Gasket
GE) $B416. Injection nozzle
PA¢17. Holder gasket
PA¢18. Nozzle gasket

4o

—_—
WO NOO

DFU0001
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DIESEL - Fuel Injection Pump and Injection Nozzle 13A-3-2a

REMOVAL AND INSTALLATION - 4D68
EXCEPT ELECTRONICALLY CONTROLLED FUEL INJECTION PUMP

Pre-removal Operation
® Removal of Timing Belt
(Refer to Group 11B

—4D68 engine.)

Post-installation Operation

nmm ® Installation of Timing Belt
(Refer to Group 11B

- 4D68 engine.)

Removal steps

QAD®D4 1. Injection pipe No. 1
QAD 9D4 2. Injection pipe No. 2
QA #D4 3. Injection pipe No. 3
GAD #D4 4. Injection pipe No. 4

4BY 5. Injection pump sprocket

6. Injection pump stay (upper)

7. Injection pump stay (lower)

8. Injection pump harness assembly
4Co 9. Fuel injecticn pump

10. Tube {for engine with turbocharger)
11. Hose (for engine with turbocharger)
12. Fuel hose
DD $C413. Fuel return pipe nut
14. Fuel return pipe
15. Gasket
GED $B416. Injection nozzle
»A417. Holder gasket
13 © PA418. Nozzle gasket

mis—® @?ﬁ‘z 19 [1.9]14]

10

DFU0631
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13A-3-2b

DIESEL - Fuel Injection Pump and Injection Nozzle

REMOVAL AND INSTALLATION - 4D68
ELECTRONICALLY CONTROLLED FUEL INJECTION PUMP

Pre-removal Operation
® Removal of Timing Belt
(Refer to Group 11B

- 4D868 engine.)

Post-installation Operation

® |nstallation of Timing Belt
{Refer to Group 11B
- 4D68 engine.)

Removal steps

GAD®D4 1. Injection pipe No. 1
GADPD4 2. Injection pipe No. 2
QA $D4e 3. Injection pipe No. 3
QAD®D4 4. Injection pipe No. 4

$BD 5. Injection pump sprocket
6. Injection pump stay

QG 7. Fuel injection pump
8. Fuel hose

DO pCe 9. Fuel return pipe nut
10

. Fuel return pipe

. Gasket

I
QED $B412. Injection nozzle

PpA¢13. Holder gasket
PA414. Nozzle gasket

DENO881

© Mitsubishi Motors Corporation Sept. 1996
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DIESEL - Fuel Injection Pump and Injection Nozzle

13A-3-3

Delivery
holder

DFU028

MD998388

DFU0625

DFU099

© Mitsubishi Motors Corporation Oct. 1990

SERVICE POINTS OF REMOVAL
QA0 REMOVAL OF INJECTION PIPE

(1) When loosening the union nuts on the injection pump, hold
delivery valve holder on fuel injection pump head with a
spanner to prevent it from rotating along with the union nut.

Caution

e [f the injection pipe has been removed, plug the
delivery valve holder to prevent foreign matter from
entering the injection pump.

(2) When loosening the union nuts on the injectors, hold
hexagon nut of fuel return pipe with a spanner 1o prevent it
from rotating along with the union nut.

(B REMOVAL OF INJECTION PUMP SPROCKET

(1) Do not strike the sprocket and drive shaft to remove these
parts.

4CO REMOVAL OF FUEL INJECTION PUMP

(1) Do not hold the injection pump by the accelerator lever or
the fast idle lever. These levers must not be removed.

0D® REMOVAL OF FUEL RETURN PIPE NUT

(1) When removing the fuel return pipe nut, hold the hexagon
nut of fuel return pipe with a spanner.

PWEE9079



13A-3-4 DIESEL — Fuel Injection Pump and Injection Nozzle

Deep socket wrench

DGE028

© Mitsubishi Motors Corporation Aug. 1992

GED REMOVAL OF INJECTION NOZZLE

(1) Write the number of the cylinder on the injection nozzle that
has been removed.

Caution

e Cover the opening with an appropriate cap to

prevent entry of dust, water and foreign material
into the fuel passage and combustion chamber.

INSPECTION OF INJECTION NOZZLE

Warning
¢ When testing injection nozzles, do not expose your

hands or any other parts of your body to the injector
spray. Working pressure can cause the fuel oil to
penetrate the skin. Do not smoke or work near
heaters or other fire hazards. Have a fire extin-
guisher handy.

BREAKING PRESSURE TEST

Install the injection nozzle to the nozzle tester.

Operate the lever of the nozzle tester to inject fuel oil two or
three times and bleed air from the nozzle.

Slowly push down the nozzle tester lever.

Monitor the pressure indicated when the injection nozzle
starts operation. Be sure that a pressure of standard value
is indicated.

If necessary, adjust the pressure by replacing the shims in
accordance with 4. INJECTION NOZZLE HOLDER.

NOTE

(1)
(2)

(3)
(4)

(5)

1.

Every 0.1 mm (0.004 in.) increase in shim thickness will
raise the injection starting pressure as follows:

4D56, 4D65 engine:

2400 kPa (24 kg/cm?, 341 psi)
4D68 engine:

1500 kPa (15 kg/cm?, 213 psi)

Shims available for pressure adjustment are shown
under INJECTION NOZZLE SPECIFICATION.

PWEE9079-A Revised



DIESEL — Fuel Injection Pump and Injection Nozzle

13A-3-5

SPRAY TEST

(1) Move the nozzle tester lever with a fast and short stroke (four

A S;fai,sgir\]’;e B. Defected spray to six strokes per second) to make sure that the sprays from
the nozzle are uniform and have good patterns.
The spray patterns shown at left indicate that the nozzle is
defective.
Engine Spray angle (deg.) Type*
0 B
4D56 10
15 A
\\ 4D65 0 F
4D68 15 G
h ull i

*: Refer to INJECTION NOZZLE SPECIFICATIONS

C. Interrupted spray

fill
’!’I t DFU100

(2) Be sure that the nozzle has no drip.
(3) Repair or replace the defective injection nozzle.

01R0531

LEAKAGE TEST

(1) Slowly push down the nozzle tester lever until the nozzle
pressure (pressure gauge reading) reaches a pressure of

1 2,000 kPa (20 kg/cm#, 284 psi) lower than the nozzle break-
ing pressure and hoId the pressure for approx. 10 seconds.
Make sure that no fuel oil leaks from the nozzle tip during this
period.

(2) Disassemble the defective injection nozzle and replace the
nozzle tip or replace the nozzle holder assembly.

DFU0070

© Mitsubishi Motors Corporation Mar. 1994 PWEES079-C Revised



13A'3'6 DIESEL — Fuel Injection Pump and Injection Nozzle

¢ Holder gasket

DFUB16

Deep socket wrench

DFUB17

DFU099

DFU0S8

© Mitsubishi Motors Corporation Oct. 1990

SERVICE POINTS OF INSTALLATION

PA¢ INSTALLATION OF NOZZLE GASKET / HOLDER
GASKET

(1) Clean nozzle holder installation area of the cylinder head.
(2) Fit a new nozzle gasket and holder gasket into the nozzle
holder hole in the cylinder head.

»B4¢ INSTALLATION OF FUEL RETURN PIPE NUT

»C4 INSTALLATION OF FUEL INJECTION NOZZLE

(1) While holding the fuel hexagon nut of fuel return pipe with
a wrench, tighten the fuel return pipe nut to the specified
torque.

»D¢ INSTALLATION OF INJECTION PIPE

(1) When tightening the injection pipe nuts, hold the delivery
valve holder with a spanner in order to prevent it from
rotating along with the nut.

(2) When tightening the injection pipe nuts, hold the hexagon
nut of return pipe with a spanner in order to prevent it from
rotating along with the nut.

PWEES079



DIESEL - Fuel Injection Pump and Injection Nozzle

13A-3-7

/

Accelerator

Ieve?r //

Fast idle (¢

~

A
R

]

Thickness: less

a than 10 mm (0.4 in))
¥ (Insert wrench or
the like)

Screwdriver (shaft dia.: 8 mm) DGEC21

Engine without
tubocharger

Dial indicator

Turn this knob to install

in the plug hole. DFUBTI

Engine with

tubocharger Dial indicator

Turn this knob to install

in the plug hole. DFUG11

Set at zero

DFU618

© Mitsubishi Motors Corporation Aug. 1992

ADJUSTMENT OF INJECTION TIMING (4D65, 4D68)

(1) Release the fast idle mechanism.
{(a) Insert a screwdriver [shaft dia.: 8 mm (0.3 in.})] into the
holes at the bottom of the fast idle lever and turn the lever
in the direction of the arrow as shown.

Caution
¢ In order to prevent weakening of the spring, do not
turn the lever any more than necessary.

(b) Insert a wrench or similar tool [thickness approx. 10 mm
(0.4 in.)] between the wax rod and the adjusting screw.

Caution
e Do not turn the adjusting screw.

{c) Remove the screwdriver.

(2) Loosen (but do not remove) two nuts and two bolts holding
the injection pump.
(3) Loosen (but do notremove) the 4 union nuts of the injection
pipes on the injection pump side.
Caution
e When loosening the union nuts, hold the delivery
valve holder with a wrench in order to prevent it
from turning along with the nut.

(4) Remove the plug from the rear of the injection pump, and
attach the special tool and a dial indicator.

{5) Set the notch in the crankshaft pulley at approximately 30°
before top dead center of the compression stroke of the No.
1 cylinder. With the notch in this position, set the dial indica-
tor to zero.
Turn the crankshaft pulley slightly in both directions in order
to make sure that the dial indicator pointer does not deviate
from the zero position. If the pointer deviates, the notch
position is not correct. Readjust it to 30° BTDC.

PWEE9079-A Revised



13A-3-8

DIESEL - Fuel Injection Pump and Injection Nozzle

4D65 0.97 - 1.03 mm (0.038 - 0.041 in.)

Set to 7° ATDC

DFU619

4D68 0.97 - 1.03 mm {0.038 - 0.041 in.)

Setto 9° ATDC

DFU0632

When higher than
standard value

O

When lower than
standard value

DFU632

DFU0013

Screwdriver [shaft
dia. 8 mm (0.3 in.)] ©)

{ V“" . ’
<\ -
Y Wax rod
o W

»,
O Thickness:
— |ess than

./@ (Insert
~ wrench or
the like}

\ |
DENG210

© Mitsubishi Motors Corporation July 1995

(6) Turn the crankshaft clockwise to bring the notch in the pulley
to 7° ATDC (for 4D65 engine) or 9° ATDC (for 4D68 engine),
and check that the dial indicator reading is within the stan-
dard value range.

Standard value:
0.97 - 1.03 mm (0.038 - 0.041 in.)

(7) If the dial indicator reading is not within the standard value
range, tilt the injection pump body to the right or left until
reading is within the standard value range. Then, temporarily
tighten the injection pump nuts and bolts.

(8) Repeat Steps (4) and (6) to make sure that the adjustment
has been correctly performed.

(9) Tighten the injection pump mounting bolts and nuts to the
specified torque.

(10)Remove the dial indicator and the special tool.

(11)Install the plug with a new copper gasket attached, then
tighten the plug to specified torque.

ADJUSTMENT OF INJECTION TIMING (4D56)

(1) Release the fast idie mechanism.

(a) Insert a screwdriver [shaft dia.: 8 mm {0.3 in.)] into the
holes at the bottom of the fastidle leverand turn the lever
in the direction of the arrow as shown.

Caution

¢ In order to prevent weakening of the spring, do not
turn the lever any more than necessary.

(b) Inserta wrench or similar tool [thickness approx. 10 mm
(0.4 in.)] between the wax rod and the adjusting screw.

PWEE9079-E Revised



DIESEL - Fuel Injection Pump and Injection Nozzle 13A"3'9

10 mm {0.39in.)

MD9983

84 DGE011

Approx. 30°

Set the dial indicator
pointer to 0.

- /

\

DGE023

B

0.97-1.03 mm
(0.038-0.041in.)

—

DGEQ24

| AMITSUBISHI oesaL

- |
N DENO175

(2)

(3)

(4)

(5)

()

Caution
e Do not turn the adjusting screw.

(c) Remove the screwdriver.

Loosen (but do not remove) two nuts and two bolts holding
the injection pump.

Loosen (but do not remove) the 4 nuts on the injection pump
side which hold the injection pipes.

Caution

e When loosening the nuts, hold the delivery valve
holder with a wrench to prevent it from turning
along with the nut.

Remove the plug from the rear of injection pump, and attach

the special tool and dial indicator.

Caution

o Before installing the adapter, make sure that the
push rod projects 10 mm (0.4 in.). Push rod projec-
tion can be adjusted by means of the interior nut.

Set the notch on the crank pulley at approximately 30° BTDC
of the compression stroke of the No. 1 cylinder. With the
notch in this position, set the dial indicator at zero. Turn the
crank pulley slightly in both directions to make sure that the
dial indicator pointer does not deviate from the zero position.
If the pointer deviates, the notch position is not correct.
Readjust it to 30° BTDC.

Turn the crankshaft clockwise to bring the notch on the
pulley to 7° ATDC or 9° ATDC and check to be sure that the
dial indicator reading is within the standard value range.

Standard value:
0.97 - 1.03 mm (0.038 — 0.041 in.)

NOTE

The injection timing can be known from the identification
mark stamped on the cylinder head at the position shown in
the illustration.

Identification mark Injection timing

AorB 7° ATDC

CorD 9° ATDC

© Mitsubishi Motors Corporation July

1995
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13A-3-10 DIESEL - Fuel Injection Pump and Injection Nozzle

When higher
than standard
value

When lower than
standard value

DGE025

DFU0013

© Mitsubishi Motors Corporation July 1995

(7) If dialindicator reading is not within the standard value range,
tilt the injection pump body to the right or left until the read-
ing is within the standard value range. Then, temporarily
tighten the injection pump nuts and bolts.

{8) Repeat Steps (5) and (7) to make sure that the adjustment
has been correctly performed.

{9) Tighten the injection pump mounting bolts and nuts to the
specified torque.

(10) Remove the dial indicator and the special tool.

(11) Install new copper gasket and plug, then tighten the plug to
specified torque.
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DIESEL - Injection Nozzle Holder

13A-4-1

4. INJECTION NOZZLE HOLDER
DISASSEMBLY AND REASSEMBLY

CAD BAG 1.

NOoOoO~wN

Disassembly steps

Retaining nut
Nozzle tip
Distance piece
Retaining pin
Pressure spring
Shim

Nozzle holder body

@ uw

d

™

H

PEPY

ﬁ

DFU634

Deep socket

DFUB35

SERVICE POINT OF DISASSEMBLY
QA) DISASSEMBLY OF RETAINING NUT

(1) Lightly clamp the retaining nut in a vise with soft jaws.
(2) Hold the retaining nut with a box wrench, and loosen the
nozzle holder body using a deep socket.

1© Mitsubishi Motors Corporation Oct. 1990
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13A-4-2

DIESEL - Injection Nozzle Holder

T
Plunger
~—— Nozzle tip
\A

DFU034

DFUB35

© Mitsubishi Motors Corporation Oct. 1990

INSPECTION
INSPECTION OF NOZZLE TIP

(1) Check the nozzle tip for carbon deposits. Scrape off carbon
deposits with a piece of wood and clean each part with
petrol. After cleaning, keep parts submerged in diesel fuel.
Take particular care to protect the nozzle tip needle valve
from damage.

(2) While the nozzle tip is submerged in diesel fuel, check that
the needle valve slides smoothly.

If the needle valve does not slide smoothly, replace the
nozzle tip.

When replacing the nozzle tip, completely wash off the
anticorrosive oil from the new nozzle tip with clean diesel
fuel before using it.

(3) Check plunger tip “A" for deformation and breakage. If “A"
iIs damaged or broken, replace it.

INSPECTION OF DISTANCE PIECE

(1) Check the surface in contact with the nozzle holder body by
using minimum.

INSPECTION OF PRESSURE SPRING

(1) Check spring for weakness and breakage.

SERVICE POINT OF REASSEMBLY
PA¢ REASSEMBLY OF RETAINING NUT

(1) Finger-tighten the nozzle holder body.

(2) Lightly clamp the retaining nut in a vise with soft jaws.

(3) While holding the retaining nut with a box wrench, tighten
the nozzle holder body to the specified torque with a deep
socket.

PWEE9079



DIESEL - Fuel Injection Pump Assembly (4M40 ENGINE) 13A-5-1

5. FUEL INJECTION PUMP ASSEMBLY (4M40 ENGINE)
REMOVAL AND INSTALLATION

Removal steps

1. Wiring harness
2. Wiring harness
3. Fuel leak-off hose
4. Fuel return hose
5. Fuel feed hose
6. Accelerator cable
7. Throttle cable
8. Boost hose <Turbo>
9. Water hose <with W-CSD>
10. Water hose <with W-CSD>
GAD #C411. Fuel injection pipe
12. Bolt
13. Stay
¥»Be14. Fuel injection pump assembly
PAQ15. O-ring

NOTE
W-CSD: Wax type cold start device

04274
© Mitsubishi Motors Corporation Mar. 1994 PWEE9079-C Added




13A-5-2 DIESEL - Fuel Injection Pump Assembly (4M40 ENGINE)

REMOVAL SERVICE POINT
JAp FUEL INJECTION PIPE REMOVAL

(1) Loosen the union nut A of the fuel injection pipe 11 while
locking the delivery valve holder B to prevent it from rotating
together.

01R0527

INSTALLATION SERVICE POINTS
»A¢ O-RING

(1) Apply a thin coat of engine oil evenly to the entire circumfer-
ential surface of O-ring before installing it.

»B¢ FUEL INJECTION PUMP ASSEMBLY INSTALLATION

(1) Crank up the engine to place the No.1 piston at the TDC on
the compression stroke. Align the notch in the crankshaft
pulley B with the timing mark “0" on the timing gear case A.

NOTE

(1) f dent D on the hexagonal portion of the camshaft is at
the top position, then it means that the No. 1 piston is at
the top dead center on the compression stroke.
If the dent is not at the position, turn the crankshaft clock-
wise through another rotation.

(2) Counter-clockwise rotation of the crankshaft could cause
damage to the timing chain tensioner.
If the crankshaft was turned counter-clockwise, remove
the tensioner and remount it according to the installation

07414 procedure.

(2} Align the notch H in the fuel injection pump gear G to the
match marking “N” <Non-turbo> or "T" <turbo> on the
flange plate J.

04279

© Mitsubishi Motors Corporation Mar. 1994 PWEES079-C Added



DIESEL - Fuel Injection Pump Assembly (4M40 ENGINE) 13A-5-3

MLK 07405

\
O Thickness:
—— |ess than

the like)

Screwdriver [shaft

el 1
dia.: 8 mm (0.3in.)] ©) @ “ DEN0210

© Mitsubishi Motors Corporation July 1995

(3) Insert guide bar K of flange plate J into guide hole M of front
plate L and press it in up to a point just before injection pump
gear G comes in mesh with the idler gear.

{(4) Check to see that alignment mark “N"<non-turbo> or "T"
<turbo> of flange plate J is in alignment with notch H of
injection pump gear G. Then press the injection pump as-
sembly in.

In this case, notch H of the gear comes in mesh as it turns
in direction P.

#C¢ FUEL INJECTION PIPE INSTALLATION

(1) Tighten the union nut A of the fuel injection pipe while lock-
ing the delivery valve holder B to prevent it from rotating to-
gether.

FUEL INJECTION TIMING CHECK AND ADJUST-
MENT

CHECKING

(1) Release the fast idle mechanism.
(@) Insert a screwdriver [shaft dia.: 8 mm (0.3 in.) ] into the
holes at the bottom of the fast idle lever and turn the lever
in the direction of the arrow as shown.

Caution
e |n order to prevent weakening of the spring, do not
turn the lever any more than necessary.

(b) Inserta wrench or similar tool [thickness approx. 10 mm
(0.4 in.) ] between the wax rod and the adjustig screw.

Caution
® Do not turn the adjusting screw.

(c) Remove the screwdriver.

(2) Loosen (but do not remove) two nuts and two bolts holding
the injection pump.

(3) Loosen {but do not remove) the 4 nuts on the injection pump
side which hold the injection pipes.

Caution .

e When loosening the nuts, hold the delivery valve
holder with a wrench to prevent it from turning
along with the nut.
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DIESEL - Fuel Injection Pump Assembly (4M40 ENGINE)

07414

H
— L%
= M- 3 =)
12 mm (0.47 in.)

04265

MH063302
04268

04269
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(4)
(5)

(6)

)

Remove all the glow plugs.

Crank up the engine to place No.1 piston at the TDC on the
compression stroke. Align the notch C in the crankshaft
pulley B with the timing mark “0" on the timing gear case A.

NOTE

(1) If dent D on the hexagonal portion of the camshaft is at
the top position, then it means that the No. 1 piston is at
the top dead center on the compression stroke.
If the dent is not at the position, turn the crankshaft clock-
wise through another rotation.

(2) Counter-clockwise rotation of the crankshaft could cause
damage to the timing chain tensioner.
If the crankshaft was turned counter-clockwise, remove
the tensioner and remount it according to the installation
procedure.

Check to ensure that push rod E of the special tool is project-
ing 12 mm (0.47 in.) from the end of the body.

NOTE
Adjust the projecting dimension of the push rod by nut F in
the body of the special tool.

Insert a dial indicator (small-size one) into holder G.

When the dial indicator has made contact with the push rod
and the pointer has begun to move, secure the dial indicator
with the screw.

NOTE
Make use that the amount the pointer operates is 0.5 mm
(0.02 in.) or less.

Remove the head plug J and gasket K from the fuel injection
pump.

(10) Thread the special tool in until the pointer of the dial indica-

tor begins to move.

NOTE

When the dial indicator is hard to see, the amount the special
tool is threaded in should be adjusted within the range of less
than a turn from the point where the pointer begins to move.

(11) Turn the crankshaft clockwise again till No. 1 piston is set

30° before TDC on the compression stroke.

{12) Zero the dial gauge.
{13) Turn the crankshaft a little (2 to 3°) clockwise and counter-

clockwise and check that the dial gauge still reads “0".
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DIESEL - Fuel Injection Pump Assembly (4M40 ENGINE) 13A-5-5

4ME0024

.
T

Al =

04272

04271
04272
-MH063302
04957
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{(14) SetNo.1 cylinder piston to the fuel injection timing by turn-

ing the crankshaft clockwise. At this point, read the dial
gauge to measure the valve lift.

NOTE
For the fuel injection timing refer to “SERVICE SPECIFI-
CATIONS".

Plunger lift: 1+ 0.03 mm (0.039 + 0.0012 in.)

NOTE
The timing mark scale is graduated 2° apart.

(15) If the reading deviates from the specified standard value,

make necessary adjustment as follows:

ADJUSTMENT

(1

(2)

(4)

(5)
(6)

Loosen the injection pipe union nut Kas well as the bolt L and
nut M holding the fuel injection pump in this order.

K: Fuel injection pipe union nut (4 places)

L: Bolt (1 place)

M: Nut (2 places)

Caution

® When loosening the union nuts K, lock the delivery
valve holder with a wrench to prevent it from turning
together.

® Do not remove the union nuts K, bolt L and nuts M.
Just loosen.

Adjust the fuel injection timing by tilting the fuel injection
pump assembly right or left till the dial gauge reads the speci-
fied value.

P: Incasethereading exceeds the specified standard value.
Q: Incase thereadingis below the specified standard value.
After the adjustment, check again to see if the dial gauge in-
dicates the specified plunger lift.

Retighten the nuts and bolt in the order of M, L and K.
M: Nut (2 places)

L: Bolt (1 place)

K: Fuel injection pipe union nut (4 places)

T=23 Nm (2.3 kgm, 17 ft.Ibs.)

Caution

o When torquing the union nuts K, lock the delivery
valve holder with a wrench to prevent it from turning
together.

Remove the special tool.
Replace the gasket R with a new one, and tighten the head
plug J to the specified torque.

T =17 Nm (1.7 kgm, 12 ft.Ibs.)
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DIESEL - Fuel Injection Pump Gear (4M40 ENGINE) 13A-6-1

6. FUEL INJECTION PUMP GEAR (4M40 ENGINE)
REMOVAL AND INSTALLATION

Removal steps

- Nut
. Injection pump gear
Nut

QAD

»B4
PA¢

. Flange plate

. O-ring

Key

. Injection pump assembly

~NOOAWN =

04278

REMOVAL SERVICE POINT
QA) FUEL INJECTION PUMP GEAR

MH062464 \ iy

04939

INSTALLATION SERVICE POINT
PA¢ O-RING INSTALLATION

(1) Apply a thin coat of engine oil evenly to the entire circumfer-
ential surface of O-ring before installing it.

»B4¢ FLANGE PLATE INSTALLATION

(1) When installing flange plate 4, align its alignment mark with
alignment mark A of injection pump assembly 7.

%Q@
S ( N T
“Ola
g=;

A

05907
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DIESEL — Fuel Injection Nozzle (4M40 ENGINE) 13A-7-1

7. FUEL INJECTION NOZZLE (4M40 ENGINE)

REMOVAL AND INSTALLATION

Removal steps

. Fuel injection pipe
Nut

. Leak-off pipe

. leak-off pipe gasket

. Fuel injection nozzle assembly
. Nozzle holder gasket
. Nozzle gasket

Body

. Spacer

. Push rod

. Spring

. Adjusting shim

. Needle valve

. Nozzle tip

. Retaining nut

QAD

puny

—OWONOUTAWN =

—_

aBp
aB)

— e )
b wN

Part Assembly Sequence for Fuel Injection
Nozzle Assembly 5.

8—+12+11-+10+9
5: -
15-»14-13

04008

© Mitsubishi Motors Corporation Mar. 1994

INSPECTION
FUEL INJECTION NOZZLE ASSEMBLY

(1) Install the nozzle tester to the fuel injection nozzle assembly
5 and perform the following checks:

Caution

e Prior to proceeding with the checks, bleed air from
the fuel injection nozzle by pumping the nozzle tes-
ter lever two or three times.
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DIESEL — Fuel Injection Nozzle (4M40 ENGINE)

04017

oFs - |

04009

04011
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Valve Opening Pressure Check

(1) Push down the nozzle tester lever slowly. The pointer of the
pressure gauge rises gradually and deflects sharply at a cer-
tain point. Read the pressure at that point.

{(2) If the reading deviates from the standard value, disassemble
and clean the fuel injection nozzle and test again.

If the reading is still out of the standard value, replace the
injection nozzle assembly.

Check Spray Pattern

(1) Make the fuel injection nozzle inject fuel continuously by
pumping the nozzle tester lever quickly (4 to 6 times a se-
cond).

A: The spray is a straight and fine streak with a spray angle
of approx. 0° <Non-turbo> or 10° <Turbo>. (Acceptable)

B: The angle of spray is too wide. (Unacceptable)

C: The spray is out of the axial line. (Unacceptable)

D: The spray breaks. (Unacceptable)

(2) Disassemble, clean and recheck the fuel injection nozzle as-
sembly if necessary. If the problem still remains afteranother
check, replace the fuel injection nozzle assembly.

(3) Check that the fuel injection nozzle does not dribble after in-
jection.

Caution
e Keep away from the fuel jet.

Oil Tightness Check

(1) Holdthe internal nozzie pressure at a level 2,000 kPa (20 kgf/
cmZ, 284 psi} lower than the valve opening pressure, and
check that the fuel injection nozzle does not start dribbling
within 10 seconds.

{2) If the dribbling beginsin less than 10 seconds, disassemble,
clean and recheck the fuel injection nozzle assembly 5. If the
problem stiliremains after another check, replace the fuel in-
jection nozzle assembly.

REMOVAL SERVICE POINTS
QA) FUEL INJECTION NOZZLE ASSEMBLY REMOVAL

Caution

o Remove deposited carbon from the fuel injection nozzle
assembly 5 before disassembling, reassembling and ad-
justing it. Prior to disassembly, check the fuel injection
nozzle for abnormal injection pressure, abnormal spray
and fuel leaks. If it is found in order, do not disassemble
the fuel injection nozzle assembly.
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DIESEL — Fuel Injection Nozzle (4M40 ENGINE) 13A-7-3

S 3>

05164

04012

04013

04016

i}
1]

04014
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Mar. 1994

¢B) NEEDLE VALVE / NOZZLE TIP REMOVAL

Caution
® Be sure not to touch the sliding contact surface A of the

needle valve 13.

e Be sure not to change the original combination of the

needle valve 13 and nozzle tip 14 removed.

CLEANING
NEEDLE VALVE / NOZZLE TIP
(1) Wash the needle valve 13 and nozzle tip 14 removed in clean

kerosene (cleaning oil) and remove deposited carbon from

them in the following manners using the specified special

tools.

(a) Remove carbon deposited on the tip of the needle valve
13 using the special tool Cleaning Bar B.

Caution
® For cleaning, never use a wire brush or any other
hard metal tool.

(b) Remove carbon accumulated in the oil pit C of the nozzle
tip 14 using the Cleaning Scraper D.

(c) Cleanthe seatE of the nozzle tip 14 using the special tool
Cleaning Scraper F

Caution
e Use sufficient care not to damage the seat surface.

{d) Toremove baked carbon, use the Fuso Carbon Remover.

(e) Remove carbon deposited in the nozzle hole area of the
nozzle tip 14 by turning the special tool Needle Cleaner
H that runs through the nozzle hole J.

Cleaning needle diameter: Less than 1.0 mm (0.04 in.)
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(f) Remove carbon deposited on the external surface of the
nozzle tip 14 using the special tool Wire Brush G.

INSPECTION
NEEDLE VALVE / NOZZLE TIP

(1) Wash the needle valve 13 and nozzle tip 14 clean in clean ker-
osene (cleaning oil) prior to reassembly.

(2) Pull out the needle valve 13 to approximately one third of its
length, let go of itand see if it slides down by gravity. (Repeat
this procedure a few times after turning the needle valve
each time.)

(3) If the needle valve 13 fails to slide down by itself, wash it
again and give itanother check. Replace needle valve 13 and
nozzle tip 14 as a set if necessary.
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