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GENERAL GENERAL VIEW

GENERAL VIEW

6D95L-1 (with in-line type pump}

6D95L-1 (with distributor type pump)
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GENERAL '~ GENERAL VIEW

S§6D95L-1 (with distributor type pump}
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GENERAL

SPECIFICATIONS

SPECIFICATIONS

Engine model

6D951 -1
{with in-line type purmp)

6D95L-1
{with distributor type pump)

Applicable machine model

FD35Z/40Z-4, FD35/40/45-4
FD335/355/405/455-4

FD352/40Z2-4, FD35/40/45-4
FD335/355/405/455-4
FD35/40/45-5E, SD23/25-3

Air compressor

Others

Number of cylinder — Bore x Stroke {mm}) 6—-95x1156 6 —95x 115

Total piston displacement {cmd) 4,890 4,890

Firing order 1—5—3—6—2—4 1—-5—3—6—2-—4
Overall length {mm} 286 986

@ {in) {38.8) (38.8)

8 Overall width {mm} 637 637

|

g {in} {25.1) {25.1)

B8 | Overall height {mm) 809 809
(Excluding exhaust pipe) {in} {31.9) (31.9)
Flywhee! horsepower (HP/rpmj} B82/2,150 82/2,150

w Maximum torque tkgm/rpm) 28/1,500 28/1,500

E (#t - Ib/rpm) (203/1,500) {203/1,500)

',_E High idling speed {rpm} 2,350 + 50 2,350 + 50

& | Low idling speed {rpm} 700 + 25 700 + 25
Minimum fuel consumption ratio {g/HPh}) 160 160

Dry weight tka) 370 360
Fuel pump Bosch type PES-A Bosch type VE
Governor Bosch RSV centrifugal, Mechanical zll-speed type
all-speed type

Lubricating oil capacity {2} 11 11

[gal {us}] [2.9] [2.9]
Coolant capacity {2} 7.5 8.5

[gal {us)] [2.0] [2.2]
Alernator _ 24V, 10 A 24V, 15 A
Starting maotor (Refer to page 30-51) 24V, 4.6 kW 24V, 4.5 kW (2.8 kw)
Battery 12V, 70 Ah x 2 12V, 70 Ah x 2
Turbocharger - -

014"

6D95L/S6D95L-1



GENERAL

SPECIFICATIONS

6D95L-1 B6D95L-1 6D95L-1 S6D95L-1
{with distributor type pump) | {with distributor type pump), | {with distributor type pump} | {with distributor type pump)
FD352/40Z°5 FD50E/60E/70E-5 0/70-5| FD50/60/70-6 DGO -
FD35/40/45-5 FDBOE/B0E/70E-6 FD50/6 FD&D/60/ FDGOH/70H/80H-5
6—95x1156 6—95x11b 6—95x115 6—95x115
4,890 4,890 4,890 4,890

1—-5—3—6—2—4 1-5—3—-6—2—4

1—5—3—6~2—4 1—5—3—-6—2—4
983 986 986 986
(38.7} {38.8) {38.8) (38.8)
627 586 586 586
(24.7} {23.1) {23.1) {(23.1)
875 876 876 B76
(34.4} {34.5) {34.5) {(34.5)
85/2,150 82/2,150 80/2,250 95/2,250 110/2,000
28/1,500 28/1,500 30/1,500 32/1,500 41.5/1,500
{203/1,500) {203/1,500) {217/1,500) | {231/1,500) {300/1,500)
2,350 *2% 2,350 £ 50 2,500 £ 50 | 2,500 + 50 2,200 + 50
700 £ 25 700 £ 25 700 4 25 700 + 25 700 + 25
160 160 160 160 160
345 360 _ 360 425
Bosch type VE Bosch type VE Bosch type VE Bosch type VE
Mechanical all-speed type Mechanical all-speed type

Mechanical all-speed type Mechanical all-speed type

{Bosch PES-A: Qption}
13 1 11 12.5
[3.4] [2.8] [2.9] [3.3]
10 18 " 16 18
[2.8] [4.2] [4.2] [4.8]
24V, 25 A 24V,15 A . 24V, 15 A 24V, 15 A
24V, 45 kW 24V, 4.5 kW 24V, 4.5 kW 24V, 4.5 kW {2.8 kW)
12V, 70 Ahx 2 12V, 70 Ahx 2 12V, 70 Ahx 2 12V, 70 Ahx 2
- - - GARRET T31

6D95L/S6D95L-1 01-5



GENERAL

ENGINE PERFORMANCE CURVE

ENGINE PERFORMANCE CURVE

6D95L-1

FD35Z2/402-4, FD35/40/45 4 = .
(FD338135514OSI455-—4 FD35/40/45- BE )
FD50E/60E/70E-5, FD50E/60EI7OE-B SDZB/ZS 3

Flywheel horsepower: _ 82 HP/2,150 rpm
Maximum torque: 28 kgm/1,500 rpm
Minimum fuel consumption ratio: 160 g/HPh
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Flywheel horsepower: 85 HP/2,150 rpm
Maxirnum torque: 28 kgm/1,500 rpm
Minimum fuel consumgption ratio: 160 g/HPh
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GENERAL

ENGINE PERFORMANCE CURVE

6D95L.-1
(FD50/60/70-5)

Flywheel horsepower: 90 HP/2,250 rpm
Maximum torque: 30 kgm/1,600 rpm
Minimum fuel consumption ratio: 160 g/HPh

6D95L-1
(FD50/60/70-6)

Flywheel hofsepower: 95 HP/2,250 rpm
Maximum torque: 32 kgm/1,500 rpm
Minimum fuel consumption ratio: 160 g/HPh

S6D95L-1
(FDBOH/70H/80H-5)

Flywheel horsepower: 110 HP/2,000 rpm

Maximum torque: 41.5 kgm/1,500 rpm
Minimum fuel consumption ratio: 160 g/HPh

6D95L/86D95L-1
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GENERAL

WEIGHT TABLE

WEIGHT TABLE

A This weight table is a guide for use when transporting or handling components.

X Unit: kg {Ib)
No. [tem Components 6D95L-1 SBDA5L-1
1 Tun:bocharger - 7.0 {15.4}
2 | Cylinder head assembly Cylinderhead, valve,-valve spring 41 (90} 41 {20}
. Cylinder block, main bearing cap,
3 | Cylinder block assembly eylinder liner 105 (232) 106 {232)
.. 9.8 {22)
4 | Timing gear case 8,0(20): FDSO{E) — 70{E}) 9.0 {20)
5 | Qil pan 3.1 {6.8) 3.1 (6.8)
6 | Flywheel assembly Flywheel, ring gear 17 {37) 17 (37}
7 | Flywheel housing 20 (44} 35 {77}
B | Crankshaft assembly Crankshaft, crankshaft gear 36.5 {(80) 36.5 (80}
9 | Camshaft assembly Camshaft, camshaft gear thrust plate 8.6 (18.7} 8.5 (18.7)
Piston and connecting rod | Piston, piston ring, piston pin,
10 assembly connecting rod 2.1 (4.6) 2.1 {4.6)
11 | Oil pump 0.5 {1.1) 0.5 {1.1}
13.5 {30}
{for in-line type pump}
12 | Fuel injection pump 5.5(12.1)
5.5 (12.1)
(for distributor type pump}
13 { Water pump 7.3 {16.1) 7.3{16.1)
7.8{17.2)
(for 24 V, 25 A type} 4.0 {8.8)
14 | Alternator 4.0 (8.8) (24 V, 15 A type)
{for 24 V, 15 A type)
8.5 (18.7)
{for 24V, 4.5 kW type) 6.8 {15)
15 | Starting motor
6.8 (15) (24 V, 2.8 kW)

{for 24 V, 2.8 kW type)

01-8
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ENGINE
10 INSPECTION AND MAINTENANCE

INSPECTION AND MAINTENANCE

1. Proper selection of fuel

and JUBFICANTS .oovevievreveeiiesren e seerenes 10- 2
2, Fuel fiHBr . errnessse e s 10- 3
3. Fan belt tension ..., 10- 3
4. Cylinder head mounting bolt ........cereevnnenes 10- 4
5. Valve clearance adjustment .........cccoveveenennn, 10- &
B. Injection tIMING .o teeeeesessnesons 10- 6
7. Engine compression measuring ... 10-11
8. Engine oil pressure measuring .......eeeeeene. 10-11
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INSPECTION AND MAINTENANCE INSPECTION AND MAINTENANCE

INSPECTION AND MAINTENANCE

- 1. PROPER SELECTION OF FUEL AND LUBRICANTS

KIND OF ATMOSPHERIC TEMPERATURE

RESERVOIR 14 32 50 68 B6'F
FLUID C—10 0 10 20 30°C
Engine il pan
Engine oil
TORQFLOW
transmission case
leferenﬂal case Gear oll
Hydraulic tank Engine oil
Fuel tank # Diesal fuel
Brake fluid reservoir .
- -Brake fluid
Cluteh fluid reservair ;
Grease ) ) . NLGE No.2
Coolant Soft water -—

# Do not use diesel fuel mixed with keresene for the diesel engine.
Figures In parenthesis shows oil refill quantity.

NOTE:

1. SAE numbers give to engine oil should be selected according to atmospheric temperature.

2. As for engine oil used in engine oil pan, use SAE 10W oil when the temperature at the time of engine
start-up is below 0°C, even if the atmospheric temperature in daytime is expected to rise to 10°C or more.

3. If any engine oil of APl service class CC is to be used instead of class CD engine vil, the frequency of oil
change must be doubled.

- Engine oil
* When adding engine oil, do not let the oil over-
flow from the filler port.
Always remove the dipstick and add the speci-
fied amount of oil.

Fuel filter

For details of the replacement interval for the
oifl and oil filter, and details of the method for
checking the oil level, see the Operation & Mainten-
ance Manual.

10-2 6D95L/S6DI5L-1



INSPECTION AND MAINTENANCE INSPECTION AND MAINTENANCE

2, FUELFILTER
For details of the replacement interval for the
fuel filter, and details of the method for re-
placement for the fuel filter, see the Operation Q)
& Maintenance Manual.

Air bleeding

Loosen plug (1), and move knob (2} up and
down until no more bubbles come out.

Then, tighten plug (1).

Cartridéé

Sensor plug

3. FAN BELT TENSION
Check the amount the fan belt deflects when
pushed with a force of 6 kg at a point midway
between the fan pulley and the alternator pul-
ley.

Adjumstment

1} lLoosen mounting holt of alternator pulley
and belt tension adjustment bolt {1).

2) Using a bar, raise alternator and adjust fan
belt tension. Tighten adjustment bolt (1),
then tighten mounting bolt. '

6D95L/S6D95L-1 10-3



INSPECTION AND MAINTENANCE

INSPECTION AND MAINTENANCE

4.. CYLINDER HEAD MIOUNTING BOLT
& ww] Cylinder head mounting bolt
{Coat bolt threads and washers with molybde-
nurn disulphide}

There are two methods of tightening the head
holts.

1} Tightening by plastic turning angle
{See the figure holt)

& Cylinder head mounting bolt

Unit: kgm (ft - Ib)}, deg.

Order Target Range
1st step (57,” (43 _ g&)
2nd step (;?]) 1?7'2 - é;}s
3rd step 90° 90" — 120°

* The cylinder head mounting bolt may be reused
five times. Make a punch mark on the bolt
head each time the bolts are used. If there are
already five marks on the bolt head, replace
with new bolts.

2) Tightening by torque
{See the figure bolt.)

& &m] Cylinder head mounting bolt

Unit: kgm (ft- Ib}

Order Target Range
8 7—9
Tst step (58) {51 — 65)
12 11—13
2nd step (87) (80 — 94)
15 145 — 155
ard step {109) {105 — 112)
10-4

Tightening order of cylinder head mounting bolt

(® e® o 6o o @ @)
& @ @ O ® |
@ 0 0 @ @

Front

@

Intake side G6206F40!

@

i 55
20

For tightening by plastic
turning angle bolts

Make mark with punch

Make mark on flywheel and balt

ag* +u3lJ'
FE21201067A F6212010861
E. 28
120

Far tightening by torque bolts

6D95L/S6D95L-1



INSPECTION AND MAINTENANCE

INSPECTION AND MAINTENANCE

5. VALVE CLEARANCE ADJUSTMENT

Warm and cold mm {in)

IN 0.35 {0.0138)

EX 0.50 {0.0197)

1)

2)

Rotate the crankshaft in the normal direc-
tion to align pointer {2) on the gear case
cover with the 1.6 TOP mark on crankshaft
pulley (1}. When the begin to open, No.1
cylinder is in compression T.D.C,

When No.1 cylinder is at compression
T.D.C., adjust the valve marked ®. Then ro-
tate the crankshaft 360° in the normal direc-
tion, and adjust the valves marked 0.

* Valve arrangement chart

8=

Cylinder No. 1|2 |3|4]ls
Intake valve ® [ o} ] o 0
Exhaust valve . o] ) 0 .

4.5 £ 0.5 kgm
& %=1 Lock nut 33+4ft-lb
44 4 5 Nm
3) After adjusting No. 1 cylinder at compress-

ion top dead center, it is also possible to
turn the crankshaft 120° each time and ad-
just the valve clearance of each cylinder ac-
cording to the firing order.

Firing order: 1 —5—3—6—2-—4

After tightening the locknut, check the clear-
ance again.

6D95L/56D9I5L-1

Rocker
arm shaft

Hocker arm
adjustment seraw

Valva clearance

Lock nut

Push rod

sal

6206F 404
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INSPECTION AND MAINTENANCE INSPECTION AND MAINTENANCE

6. INJECTION TIMING ) . " Max, speed.adjusting bolt”

There are two types of injection pump: the dis- Fullioad

tributor type '.and the in-line type. The method Control lever ! Uz : % adjusting screw
for testing and adjusting is different for each ‘@ %t[% Wi Fuel-cut
type. o S !E,_,'. %’n_{@"}\ solenaid
. ‘ Drive shaft 7 P%—-;f:'* % m
FOR DISTRIBUTOR TYPE INJECTION PUMP l f!i'i“&:'
There are two methods for checking and adjust- Fuel supply pump i%& )

ing the fuel injection timing of an injection Aaller ring

pump. . : Cam plate ]

® The "MATCH MARK ALIGNMENT” method, " Timing device :
which is used when the injection pump Is ' Plunger spring
instalied to the original engine and the '
pump is not being repaired. ‘

® The “MEASURING DEVICE" method, which
is used when a repaired or replaced injec-
tion pump is installed to the engine.

* Before inspecting and adjusting the fuel
injection timing, ‘bring the 'No. 1 cylinder
‘piston to the top dead center (T.D.C.) of the
compression stroke, refer to VALVE CLEAR-
ANCE ADJUSTMENT section.

MATCH MARK ALIGNMENT method

1. Check that line a on the injection pump and
line b on the timing gear case are aligned.
* If the lines are not aligned, loosen nut (7),
move the injection pump to align the lines,
then tighten the bolt.

MEASURING DEVICE method

Adjust so that the camlift. of the injection pump
comes to attain the specified value when the No. 1
cylinder is set to compression T.D.C. position.

1. Set No. 1 cylinder at the compression T.D.C.
position. Then rotate the crankshaft 25° to 30° in
the reverse direction from the compression
T.D.C. position.

(The plunger of injection pump should be set to
B.D.C. position.}

2. Remove the distributor head bolt from the in-

jection pump.

Distributor
head bolt

10-6 ‘ 6D95L/S6D95L-1



INSPECTION AND MAINTENANCE

INSPECTION AND MAINTENANCE

3. Set the dial gauge to the plunger stroke
measure {NDBS5085-10173*), and then fit to the
pump.

* Check that the stylus end of plunger stroke

measure contacts the plunger head,

Set the dial gauge pointer to 0. In this case, by
rotating the crankshaft c]ockwise/qounterclock-
wise a little, check that the pointer is steady at
0.

Rotating the crankshaft in the normal direction.
Take the reading of the dial gauge indication
when the V-groove of crank pulley matches the
pointer. (Compression T.D.C.)

0.97 — 1.03 mm

Standard value (0.038 ~ 0,041 in)

The gauge reading, £0.03 mm (0.001 in} is equival-
ent to +0.5° fue! injection timing.

* The crankshaft should be rotated in the normal

direction {clockwise looking from front) without
fail.

Pointer

Craﬁk pulley

Detaill Z

6D95L/S6D95L-1

0 setting

Q)

NDS5095-10173%

#: Following tools are aiso available
- ND95095-10172
- ND95095-10171
+ NDS5095-10170
w0 NDY5904-51260¢

* The groove of the crankshaft pulley
“ which is allgned with the pointer dif-
fers according to the engine model.
* Refer to the value for TESTING AND
“ADJUSTING DATA table in TESTING
“AND ADJUSTING chapter. S

Groove Pattern A Pattern B
c BTDC 18° BTDC 10°
b BTDC 14" BTDC 8
E BTRC 12* BTDC &°

Groove F: Compression T.D.C. position

10-7



INSPECTION AND MAINTENANCE

- INSPECTION AND MAINTENANCE

6.

Adjustment of fuel injection timing

(® Unless the reading of dial gauge is within
the standard value, adjust the fuel injection
timing by rotating the injection pump body.

@ Tighten the pump mounting bolt,

® Remove the plunger stroke measure {STT},
and then fit the distributor head bholt to
there.

* The copper washer of the distributor head
bolt should be replaced with a new one.

® Stamp a match mark.

FOR IN-LINE TYPE INJECTION PUMP

There are two methods for checking and adjusting
the fuel injection timing of an injection pump.

The “MATCH ~MARK ALIGNMENT" method,
which is used -when the Injection pump Is in-
stalled to the original engine and the pump is
not being repaired.

e The "DELIVERY VALVE" method, which is used
when a repaired or replaced injection pump is
installed to the engine.

* Before inspecting and adjusting the fuel

injection timing, bring the No. 1 cylinder piston
to the top dead center (T.D.C.} of the com-
pression stroke, refer to VALVE CLEARANCE
ADJUSTMENT section.

MATCH MARK ALIGNMENT method

1. Assemble the injection pump, injection pump
holder, and drive gear.

2. Set the No 1 cylinder piston to the compress-
ion top dead center.
When aligning the. line on the crankshaft pulley
(1T or 1.4T, 1.6T) and the pointer, match mark
C can be seen at the tip of the idler gear tooth.
if line C cannot be seen, rotate the crankshaft
one more turn.

10-8

Rotate the body ta this direction, =~ .
if value is lower than the standard

Rotate the bodv to this direction,
if value is higher than the standard.
= e

M/\\

Idler gear
i

6140F107
(View from flywheel side)
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INSPECTION AND MAINTENANCE . INSPECTION AND MAINTENANCE

3. Remove cover (1) from the injection pump.

4. |Install the injection pump to the engine with the

injection pump holder and drive gear as one
unit,
When doing this, insert a pin (¢4 — 4.5, length:
80 mm) through the hole in portion (a) of the
front gear cover to align the hole in the drive
gear.

5. After installing, check that the pin is straight.
Check that there is no misalignment between
the hole in the injection pump holder and the
mounting hole of the front gear cover, and that
there is no problem inserting the bolt.

8140F110

6. If the position is misaligned, repeat the proce-
dure again from Step 4. .

7. After tightening the bolts, check that the lines
on the injection pump, mjectlon pump holder,
and front plate are ahgned

DELIVERY VALVE method
® Except for injection pumps with a stepped lead
plunger

1. Disconnect fuel injection tube (1) of No. 1 cylin-
der. .

2, Remove delivery valve holder {2),

3. Take out spring (3) and delivery valve {4}, then
install the delivery valve holder again.

4, Place the fuel control lever at the FULL posi-
tion, then rotate the crankshaft slowly in the
counterclockwise direction while operating the
priming pump, and stop at the point where the
fuel stops flowing from the delivery valve
holder.

6150P210A
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