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A2 SERVICE SPECIFICATIONS — Engine M
ENGINE MECHANICAL
Specifications
Drive belt deflection or tension with 10 kg (22.01b, 98 N) wiSST (Reference)
FR Vehicles
Fan - Alternator New belt 90-110mm 0.354 - 0433 in. 40 — 60 kg
Used belt 12.0 - 140 mm 0.472 - 0.551 in. 20 - 40kg
PS Pump - Crankshaft New belt 75 -95mm 0295 - 0374 in 45 - 55 kg
Used beit 85 -125mm 0374 - 0492 in. 20 - 35kg
A/C Compressor — Crankshaft
New belt 65 -7.56mm 0256 - 0295 in. 45 — 55 kg
Used beit 75 -100mm 0.295 - 0.394 in. 20 - 35 kg
FF Vehicles
Alternator — Crankshaft New belt 80-110mm 0.354 - 0.433in. 40 — 60 kg
Used beit 120 - 140 mm 0472 - 0551 in. 20 - 40 kg
PS Pump ~ Crankshaft New belt 11.0 - 140 mm 0433 - 0551 in. 55 — 65 kg
Used belt 15.0 - 180 mm 0.591 - 0.709 in. 25 - 40kg
A/C Compressor — Crankshaft
CE80 w/o PS New belt 50 - 6.0 mm 0.197 - 0.236 in. 70 - 80 kg
Used belt 6.0 -70mm 0236 -0276in 30 - 45kg
CEBOw/ PS New belt 11.0 - 140 mm 0.433 — 0551 in. 55 — 65 kg
and Others Used belt 150 = 180 mm 0591 - 0.709 in. 25 — 40 kg
Engine oil capacity
FR Vehicles Dry fill 5.3 liters. 56 USqts 4.7 mp. gts
Drain and refill
w/ Oil filter change | 4.5 liters 48USqts 4.0 Imp. qts
w/o Oil filter change | 3.8 liters. 4.0 US gts 3.3 Imp. qts
FF Vehicles Dry fill 4.8 liters. 5.1 USgts 4.2 mp. gts
Drain and refill
wi/ Oil fitter change | 4.3 liters. 45 US qts 3.8 Imp. gts
w/o Oil filter change | 3.8 liters 40 US qts 3.3 imp. qts
2C-1 Dry fill 5.0 liters 53 US qgts 4.4 Imp. gts.
Drain and refill
w/ Oil filter change | 4.3 liters 4.5 US gts 3.8 Imp. qts
w/o Oil filter change | 3.8 liters 40 US qts 3.3 Imp. gts
Injection timing 0°TDC
[At 0.77 ~ 0.83 mm (0.0303 - 0.0327 in)
Plunger fift)
Injection order 1-3-4-2
Valve clearance (Coid) Intake 0.20 - 0.30 mm 0.008 - 0.012in.
Exhaust 0.25 - 0.35 mm 0010 - 0014 in.
Idie speed 750 - 850 rpm
Maximum speed cv 5,100 ~ 5,200 pm
Others 5,300 ~ 5,400 rpm
Compression pressure at 250 pm  STD 30.0 kg/cm? 427 psi 2,942 kPa
= Limit 25.0 kg/cm? 356 psi 2.452 kPa
Differential of pressure between each cylinder Less than 5.0 kg/cm? (71 psi, 490 kPa)
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Specifications (Cont’d)

Cylinder Head surface warpage L
Manifold surface warpage IN & EX Li
Valve seat Refacing angle
Contacting angle
Contacting width In
E
Valve guide | Inner diameter
R Outer dismeter STD
0/S type O
Replacing temperature lcylinder head si
Valve Valve overall length STD in
E
Limit In
E
Valve face angle "
Stem diameter In
E
Stem oil clearance STD In
E
Limit In
E
Valve head edge thickness Limit I
E
Valve spring | Free length
Installed fength
Installed load s
‘Squareness L
Camshaft Thrust clearance s
L
Journal oil clearance s
L
Journal diameter
Circle runout L
Cam lobe hight
Intake STD 2
C
Limit 2
<
Exhaust STD
L Limit
Valve lifter | Outer diameter s
Valve lifter oil clearance s
= L
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SERVICE SPECIFICATIONS — Engine Mechanical

Specifications (Cont’d)
'.“n“ﬁ:;:"’ Manifold surface warpage  Limit  IN&EX | 0.4 mm 0.016 in.
‘manifold
No. 2 air Manifold surface warpage Limit 0.4 mm 0016 in.
mﬁm Protrusion 0.01 - 0.07 mm 0.0004 - 0.0028 in.
Shim size 0.06 mm (0.0020 in), 0.10 mm (0.0038 in.)
\dier pulley | Free length 51.93 mm 20445 in.
fension spring | ingtalted tension at 63 mm (2.48 in) 43 kg 951b 42N
Cylinder block | Warpage Umit | 0.20 mm 0.0079 in.
Cylinder bore STD  1Cseries |8300 - 83.03mm  3.2677 — 3.2689 in.”
2C series [86.00 - 8603 mm  3.3858 - 33870 in.
Cylinder bore wear
1C series—
On standard sized piston Limit 83.23 mm 3.2768 in.
On oversized piston (0/S 0.50) Limit 83.73 mm 3.2965 in.
2C series
On standard sized piston Limit 86.23 mm 3.3949 in.
On oversized piston (0/S 0.50)  Limit 86.73 mm 34146 in.
Piston and Piston diameter  1C series STD 8295 - 8298 mm 32657 — 3.2669 in.
Biston deg O/S type 050 [8345 — 8348 mm 32854 — 32866 in.
2C series  STD 8595 - 8598 mm 33839 — 33850 in.
0/S type 050 | 8645 — 8648 mm  3.4035 — 3.4047 in.
Piston oil clearance STD 0.04 - 0.06 mm 00016 — 0.0024 in.
Limit 015 mm 0.0059 in.
Piston ring end gap
STD end gap No. 1 0.27 - 054 mm 00106 - 00213 in.
No. 2 0.25 - 052 mm 0.0098 — 0.0205 in.
oil 020 - 0.82 mm 0.0079 - 0.0323 in.
Limit end gap No. 1 1.34 mm 0.0528 in.
No. 2 1.32 mm 0.0520 in.
oil 162 mm 0.0638 in.
Ring to ring groove clearance
{New piston ring) Limit 0.2 mm 0.008 in.
Piston pin installing temperature 80°C 176°F
Connecting Thrust clearance STD 0.08 - 0.30 mm 0.0031 - 0.0118 in.
;‘;Q Lmit | 0.4 mm 0016 in.
Bearing oil clearance sTD 0036 - 0064 mm  0.0014 - 0.0025 in.
Limit 0.1 mm 0.004 in.
Pin to bushing oil clearance sTD 0007 - 0016 mm  0.0003 - 0.0006 in.
Limit 0.05 mm 0.0020 in.
Piston pin diameter 27.000 - 27.012 mm  1.0630 — 1.0835 in.
Bushing inside diameter 2 27.011 - 27.023 mm  1.0634 - 1.0639 in.
Rodbend  per 100 mm (3.94 in) Limit 0.05 mm 0.0020 in.
Rod twist  per 100 mm (394 in) Limit 0.15 mm 0.0059 in.
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Specifications (Cont’d)

Crankshaft Thrust clearance 10
Limit
Thrust washer thickness STD
/S type
OfS type
Main journal ol clearance STD
Limit
Main journal diameter STD
Crank pin oil clearance STD
Limit
Crank pin diameter STD
Circle runout Limit
Main journal taper and Limit
out-of-round
Crank pin journal taper and  Limit
out-of round
Flywheel Runout Limit

Torque Specifications

Part tightened
Cylinder head x Cylinder block 15t St
2nd St
3rd St
Camshaft bearing cap x Cylinder head
Meanifold x Cylinder head Intake
Exhaust

No. 2 air intake manifold x Intake manifold

Camshaft pulley x Camshaft

Injection pump drive pulley x Injection pump

Qil pumnp drive pulley x Oil pump

No. 1 idler pulley x Cylinder head

No. 2 idler pulley x Oil pump x Cylinder block

‘Water pump x Cylinder block

Oil pump x Cylinder block

Fan bracket or RH engine 14 mm bolt head
mounting bracket 17 s bolt hiad

Crankshaft pulley x Crankshaft

Crankshaft bearing cap x Cylinder biock

Connecting rod cap x Connecting rod

Flywheel x Crankshaft

Drive plate x Crankshaft

Nozzle hoider x Cylinder head

Oil pan or No. 2 oil pan x Cylinder block

Injection pipe oy

Others
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SERVICE SPECIFICATI

FUEL SYSTEM (Cont'd)

A-6 SERVICE SPECIFICATIONS — Fuel System.
FUEL SYSTEM
Injection nozzle | Nozzle type DNOPD4
Nozzle opening pressure
Inspection New nozzle 145 — 155 kg/cm?
(2,062 - 2,205 psi, 14,220 — 15,200 kPa)
Reused nozzle 135 — 155 kg/cm?
(1,920 - 2,205 psi, 13,239 — 15,200 kPa)
Adjustment 145 - 155 kg/cm?
(2,062 — 2,205 psi, 14,220 — 15,200 kPa)
Adjusting shim thickness 0.90 .. 1.95 mm 0.0354 _. 0.0768 in.
(For adjusting nozzle opening pressure) [43 sizes in 0.025 mm (0.0010 in) increment]
Fuel feed pump | Quantity 4ce 02 cuin.
Inner pressure 400 rpm 2.2 - 2.8 kg/cm*
(31 = 40 psi, 216 — 275 kPa)
2,200 rpm 6.7 - 7.3 kg/cm?
195 — 104 psi, 657 = 716 kPa)
Automatic timer | Timer piston stroke
CE70. CM (STD) 800 rpm 0.20 = 1.20 mm 0.0078 — 0.0472 in.
1,800 rpm 3.67 - 467 mm 0.1445 — 0.1839 in.
2,350 rpm 558 - 658 mm 0.2197 - '0.2591 in.
CEBO 800 rpm 020 -120mm 00078 - 0.0472 in.
1,800 rpm 367 -467mm  0.1445 - 0.1839 in.
2,350 rpm 558 — 6.58 mm 0.2187 - 0.2591 in.
cv 700 rpm 0.24 - 1.24 mm 0.0084 - 0.0488 in.
1,800 rpm 4.32 - 532 mm 0.1701 - 0.2094 in.
2,250 rpm 599 - 699 mm 02358 - 0.2752 in.
cT 800 rpm 0.20 - 1.20 mm 0.0079 - 0.0472 in.
1.800 rpm 367 - 467 mm  0.1445 — 0.1839 in,
2,350 rpm 558 - 658 mm 02197 - 02591 in.
CM (0PT) 800 rpm 081 - 161mm  0.0240 - 0.0633 in.
1,800 rpm 408 — 5.08 mm 0.1606 — 0.2000 in.
2,350 rpm 5.99 — 6.99 mm 0.2358 - 0.2752 in.
CR 800 rpm 0.20 — 1.20 mm 0.0079 - 0.0472 in.
1,800 rpm 367 - 467mm  0.1445 - 0.1839 in.
2,350 rpm 5.58 — 6.58 mm 0.2197 — 0.2591 in.
[Hysteresis limit less than 0.3 mm (0.012 inJ]
Adjusting shim thickness 0.2, 05, 1.0 mm 0.008, 0.020, 0.039 in.

Injection pump

Direction of rotation
Cam fift
Injection order
Adiusting lever moying angle
CE70
CEBO, CT150
CM. CR
cv
Plunger spring
Free length sTo
Limi
Limi
Plunger spring shim

Plunger adjusting shim

Delivery valve spring
Free length s70

Squareness Linni

Govemnor

‘Governor sieeve plug 2¢c-
Ot

Weight holder thrust clearance
Adijusting washer

Top of governor shaft to end of inject
pump housing
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Injection pipe

Overall length
OQutside diameter
Inside diameter

j Pump Adj and Test

Preparations of -
pump tester

Test nozzle type
Test nozzle opening pressure

Injection pipe Outer diameter
Inner diameter
Length
Minimum bending rz

Fuel temperature

Fuel feeding pressure

Fuel cut solenoid voltage

Over flow
volume

e |

2.200 | H
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SERVICE SPECIFICAT
jection Pump Adj nt and Test (Ct
Eog | e[Sty [ o

ﬂ
c.:':“ﬂ wﬁr% v
[ 2500 |

=] 200
= Apply 730 £ 1.5
men Hg
2874 = 006 in
Hg. 87.3 = 0.2 kPa)) 1,500
‘absohnte pressure o™
-
Apply 530 = 15 | r0PT: 100
e Hg High S e
2087 = 006in |\ atitude.
Hg. 70.6 = 0.2 kPa) 2,350
‘absokste pressure 2.500
Full-load minimum inj No. of
o injection Pur;u-wn '
Boost compensator Pump No. of
charscteristic (CV Only) = .
Boust
compensator Pump rpm
tendency
IV Oniy)
1.500
Load sensing Pump
tirmer mm
1,800
1.800
idle speed set
Trem
cr
' wi HAC Apply CE70, 80 2."“'} 380 375 200
730 = 1.5 mm Hg 475
12874 = 006 200
inHg, 973 = o™ W i1
az“i%-l-bwm R’ 30-40° | 375 | 200

A-8 SERVICE SPECIFICATIONS — Fuel System
Injection Pump Adj t and Test (Cont'd)
Full load injection = No. of
S - | g [ [ o
- 9 - - 1
oo 08 sgf CE0 : E 1;-3' 78 -83cc 028051 coin
8 psi, 47 By = 77-81cc 047 - 049 cuin.
pressure oM (5T0) Plus_3 — 10° .°
“apply 720 % 15 [CV + Pue_18-22° | 1500 200 O1-105cc 062 —OSdcuim
mn . |CT twoHAC) Plus 13— 23" 1 -85cc 45 - 052cuin
=
.?;h:?ﬁh CT tw/ HACI® Plus_13 - 23" 8- 8dcc 48 - 051 cuin.
sbsolute pressure | CR Pis 3 10° 1-85ce 48 - 052 cu in.
High aliitude o™ OPT) Phs_3- 10 “5ee 43 - 046 cuin.
Maximum speed No, of
set Hem M':;L Pump | measuring Injection volume Remarks
Pus 9 - 19° 20-32cc_ 0.2 - 020 cuin. E
cero.ceso | SF7O 41-58cc_ 02503 cum =
(cEsor Less then 1.5 cc 10.09 cu in)
26-38cc  016-023cuim | Adwst
cv | Pus 14 - 227 50-83cc 031 -05lcuin i,
*! Apply 0.48 kg/em® 800 Less than 1.5 cc 10.09 cu in)
£ Ay | 2.700 20-32cc 012-020cuin | Adpst
s T ¥ * |ewsra-220 | 2600 200 43-6lcc  026-037cuin =
phc . 2,550 Less than 1.5 ce (0.08 cu in)
2874 = 006 n. 700 22-30cc 033-018cuin | Adust
Hac¥13:2 02 40 43-61cc 026-037cuin
& e A T s ek et e 200 |o40-858cc 024-038cuin -
High altitude) 2,800 Less than 1.5 cc [0.09 v in)
Injection volume Mo of Variation
confirmaton Adyastiog i volume Rermacks
for fom | Adi meosuring Injection i
04 ce
789-83ce  048-051cuin| oo2euin
CETO 200 |B8-134cc  052-082cuin o k.
T SA-TAcc 0 -OSainl o =
5 cc
69-78cc__ 082-02Boun| oS3 s -
57 -T70cc 0.35 - 0.43 cu in| =
77-81cc  087-089cuin] o087 orin | Simemvame
£80 5 o0 |B8-138cc  052-0B2cuin B ] gl
ol 62-72cc 038 - 0ddcuin] =
oM 67-7dcc oM -0 cuim| o05eri -
58-69cc 035 042 cuin] =
101105 062- 06k e 00 myin. | mcmmmime
1 0B ecc WVakume during
v 10| 100 | 200 [96-144cc 059-088cuim| 005 cuin | starims
2.250 027 -064cuim| 05cc -
2.350 6Zcuin| 003 cuin. =
1,500 043 - 082 cuin| 00s i | e s
cr s | 100 | 200 [8s-134cc 052-082cuin| olsewin | s
T ol | R 66-76c  0#0-0Mwm e -
bt 44 2,350 Ti-8icc _ 0A3-04Bcuin| o0 =
pressure. 2,500 | - 60 - 74 cc 037 - 0.45 cuin| L)
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A-10 SERVICE SPECIFICATIONS — Cooling System, Lubrication System SERVICE SPEBIECA
COOLING SYSTEM STARTING SYSTEM
Coolant capacity (w/heater) CE70 6.3 liters B.7 US gts 5.5 Imp. qts. =
cego 7.3 Tters 77 US gts 6.4 imp. qts Do [Tos. s
cv, cT 7.5 liters 79 USats 6.6 imp. qts Hoht Bgiiag at 20°C (68°F)
cm 7.0 liters 7.4 USqts 6.2 Imp. qts Stmriac Rated voltage and output Power
CR 7.1 liters 7.5US qts 6.2 Imp. ats No-load characteristic Ampere|
Radiator Relief valve opening pressure STD 0.75 - 1.05 kg/em?
{10.7 - 14.9 psi, 74 - 103 kPa) pm
Limit 0Bkg/em*  B5psi 59 kPa
Thermostat Valve opening temperature ech Length st
Starts to open at 80 - 84°C 176 - 183°F =
Fully opens at 95°C 203°F Linit
Valve opening travel More than 8 mm {0.31 in.) c &5
ommutator Outer diameter
LUBRICATION SYSTEM i
Oil pressure | Oil pressure at Idle More than 0.3 kg/cm? (4.3 psi, 29 kPa)
at 3,000 rpm 2.5 - 6.0 kg/em? Undercut depth  STD
(36 — 85 psi, 245 — 588 kPa)
Oil pump Body clearance §TD 0.10 = 0.17 mm 0.0039 — 0.0067 in. Limit
Limit 0.20 mm 0.0079 in.
Tip clearance STD 0.05 - 0.15 mm 0.0020 — 0.0058 in. Circle runout Limit
Limit 0.20 mm 0.0079 in. )
Side clearance STD 0.03 - 0.09 mm 0.0012 — 0.0035 in. Spring installed load STD
Limit 0.15 mm 0.0058 in.
Limit
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6/10



13.06.2021 SS - Auto Service Repair Manuals and Wiring Diagrams

A-12 SERVICE SPECIFICATIONS — Charging System
CHARGING SYSTEM
Battery specific gravity when fully charged at 20°C (68°F)| 1.27 — 1.29 NT80-S8(S), NX110-5,
NX110-5L, NX110-5L-MF,
NX120-7, NX120-7L,
NX120-7L-MF
Drive belt deflection with 10 kg (22.0 Ib, 98N)
FR Vehicles (CM, CR) New belt 45 - 6.0 mm 0.177 = 0.236 in.
Used beit 6.5 - 85 mm 0256 — 0.335 in.
(Others} New beit 6= 7.5 mm 0.236 - 0.295 in.
Used belt 75 - 105 mm 0.295 - 0.413 in.
FF Vehicles New beit 9-11 mm 0.35 = 043 in.
Used belt 12 = 14 mm 0.47 — 0.55 in.
Drive belt tension (Reference) w/SST
FR Vehicles (CM, CR) New beit 70 - 80 kg
Used belt 30 -45kg
{Others) New belt 45 — 55 kg
Used belt 20 - 35kg
FF Vehicles. New beit 45 - 55 kg
Used belt 20 - 35kg
Alternator Rated output 12V 40A, 12V 45A, 12V 50A, 12V 55A,
12V 60A
Rotor coil resistance  w/ IC regulator Approx. 29Q
wio IC regulator Approx. 4.00
Brush exposed length STD 20 mm 0.79 in.
Limit 5.5 mm 0217 in.
Alternator Regulator voltage w/ IC regulator 138 - 144V
regulator w0 IC regulator 138 - 148V
CE OPT: Cold area | 13.8 — 14.4V
of the Europe
Voltage relay actuating voltage 40 - 58V
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STANDARD BOLT TORQUE SPECIFICATIONS

SS - Auto Service Repair Manuals and Wiring Diagrams

STANDARD BOLT TORQUE SPECIFICATIONS

HOW TO DETERMINE BOLT STRENGTHS

STANDARD BOLT TORC

SPECIFIED TORQUE FOR STANDARD BOLTS

Mark Class Class
Hexagon Boit  4- 4T Stud bott
head bolt head No. 5— 5T
8- 6T
7= m 4t
@ No mark 4T
Hexagon
flange bolt
T No mark 4T
hexagon bolt
BT
Hexagon
head boit
5T
Hexagon Welded boit
flange bolt
wiwasher o
haxagon bolt 4T
Hexagon
bolt
head T
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Gitey; |/ PHematen | K _kM
g-cm b
6 1 55 a8
s 125 130 s
10 125 260 19
ar 12 125 480 35
14 15 760 55
16 15 1,150 83
6 1 85 56
8 125 160 12
10 125 a30 24
U 12 125 800 a3
14 15 830 67
16 15 1,400 101
5 1 80 69
8 125 195 14
6T 10 125 400 29
12 125 730 53
14 15 =
6 1 110 8
8 125 260 19
10 125 530 38
- 12 125 970 70
14 15 1,500 108
1% 15 2.300 166
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c-2 SST

SST (SPECIAL SERVICE TOOLS)

NOTE: Classification

A = SST required for vehicle inspections and minor repairs and
multipurpose SST.

B = SST required for major repairs involving disassembly of com-
ponents.

C = SST required for rather special, less frequent work not of
classifiable as either A or B.

- :?' g

£l

SST (SPECIAL SERVICE TOOLS

Section

Part Name EM Fu co L ST CH
Part No.
ustration

T |ewmfez=) |4 o .

W ns2m 0o (Yoo Sien e )| ®

%@ osz0z-4013 ((VobveSores) Al @

Section

Ciaassiification

Pawrt Mame

Pawrt Mo.
Fllwsstration

| 0s222-02040)

Crankshaft Rear
ms&ﬁm}

09228-64010

(Fuel Filter Wrench) A

(@ 0821314010 m"‘;’;‘"’) Al @ [ ] [ ] L]
W wa (S3trier) (Al @ | @ | @ | @
=;:§§ wmazemy (Soetnpaer) al g | @ L]
m 0821460010 (m) B @ ® ® ®
w 09216-00020 | (Beh Tension Gauge) | A| @ [ ] ® [ ] L ]
/ 03216-00030 | (Beh Tension Cablel | A| @ ® ® ® L]
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S22 | mmsen [ene) ¢
S P G| o) |,
@ oz sam (BRI
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c-4 SST

SST (SPECIAL SERVICE TOOLS) (Cont'd)

Bearing Replacer

Section
= =
Part Name EM FU co L CH
Part No.
Hlustration
S ———=| vz S0} (2| g | @ | @
@ 0928646011 ‘(SPWMW) c ®
s | () A e | e | e | e
— e
¢ 3] =2 ing Housin
gﬂ. BOB12-24013 ({5, i Tool Sat u} Bl @
o002 ((Jrerecte) | g ®
oomzogooz (Jlersiorfer ) | g °

- 19952.00023 |(Grindr Comeressor) 4| g

ﬂ - (ﬁo,shmhrrir’:s.)

>
®

e g
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