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Engine Companent {Outer parts) - ENGINE MECHANICAL

ENGINE COMPONENT (Outer parts)
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ENGINE MECHANICAL - Engine Component (Outer parts)

LD28 engine
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Engine Component (Body parts)— ENGINE MECHANICAL
ENGINE COMPONENT (Body parts)

LD20 engine
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ENGINE MECHANICAL - Engine Component (Body parts)

LD28 engine .
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Engine Disassembly — ENGINE MECHANICAL

PRECAUTIONS

Arrange the disassembled parts on
the parts stand in accordance with
their assembled locations, sequence,
etc., so that the parts will be re.
assembled in their original locations.
Place mating marks on the parts if
necessary.

DISASSEMBLY

MOUNTING ENGINE
ON WORK STAND

1. Remove rear and left side parts.
Starter motor (on right side of
engine)

Transmission assembly

Clutch cover assembly (M/T)
Engine mounting bracket

Alternator assembly and fan belt
Alternator bracket (on air con-
ditioner equipped models, one
bracket holds both alternator and
COMPressor)

2. Install engine attachment to cylin-
der block. Then, mount the engine on
the work stand.

KV111019

ENGINE DISASSEMBLY

3. [Install Tool, to prevent crankshafi
rotation.

24 "Rﬁ'__mve eft side engine parts.
® TFhermostat housing and bottom
'hyp_ag inlet.with hose.

4. Drain engine oil ang'coolant-_

REMOVING OUTER PARTS

1. anﬂ';fn:_. front s:iﬂ{engihe parts:

® Fan,tem-coupling and fan pulley

® Alternator adjusting bar

® Remove crank dariipey pulley by
lightly tapping-around it. If it is
difficult to remave, use a puller.

® Intake, exhaust manifold and

engine slinger

Do not separate the intake mani-
fold.

SEM274

" @ Pulley bracket with idler pulley (If

/50 equipped)

“e Front dust cover

LD28 engine __ ¢

-'_.l_.-' e ﬁ""ﬁ -_, |

KV11101400 '~

ST0501S000
SEM269

SEMZ2T2
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ENGINE MECHANICAL - Engine Disassembly

Remove right side engine parts,
Spill tube
Fuel return hose
Injection tubes at nozzle side
Injection nozzles
Mozzle washers

"800 8

|

SEM330

Plug nozzle holes to prevent entry
of dust and dirt.

® (il cooler and coolant hoses with
oil filter

Above parts can be removed only
after injection pump has been detach-
ed (LD20 engine).

Water inlet

il level stick

Engine mounting bracket _
Engine slinger (If power steering is

equipped, remoye power steering——

oil pump bracket.)
& (il pump £ .

REMOVING BODY PARTS

. Remove oil pan and oil strainer.
2. Injection pump L
(1) Remove tensioner shaftand spring
set pin, then remove tensioner pulley.
(Tensioner pulley is fastened with a
tensioner shaft and spring pin.)

SEM2TT

(2) Remove injection pump drive belt.| 2
injection pump, “drive -

(3) Remove
gear.

Do not remove drive shaft nut as
this will cause drive gear to pop out.. N

. ./ SEM278

SEM276

(4) Remoye injection pump assembly
with injection tubes.

3. Remove valve rocker cover,

4. (Cylinder liead-assembly

(1) Remove camshaft bolt,

(2) Remove| camshaft Sprocket and
slowly lower Iigﬁng éhairl__,

SEM2B1

/ (3) Remove bolts securing cylinder

head to front cover,
(4) Loosen cylinder head bolts in the
sequence as shown.

LD20 engine
@ ® ® ® @
" & & & @
e & @
ONONONONO
SEMa4iE
LD28 engine
@® 0 0@ ® ¢
& & & _8_8_8s_
(ONONON I I IONC)

Gradually loosen cylinder head

bolts in two or three stages.

{5) Remove cylinder head.

When removing cylinder head from
engine installed on car, follow the
instructions below.,

EM-7



Engine Disassembly — ENGINE MECHANICAL

a. Remove blind plug from rear plate.
Rotate crankshaft wuntil timing
marks on flywheel and rear plate
are properly aligned. Make sure that
Mo.1 piston is at T.D.C. on its
compression stroke,

b. To facilitate assembly operation,
scribe a mark on timing chain and
cams haft sprocket prior to removal.

c. Support timing chain by placing
Tool between timing chains.

d. Install cylinder head, and then in-
stall camshaft sprocket by aligning
marks on it and timing chain.

EM-8

5. Remove front side parts.
Loosen bolt and pull out injection
pump drive crank pulley.

7. Piston
assembly
(1) Remove connecting) rod bearing
cap with bearing.

(2) Push “out piston with connecting
rod toward-cylinder head side.

and connecting rod

Water pump -

Front cover

Timing chain

Chain tensioner and ¢hain guides
Oil thrower, oil pump drive gear
from crankshaft

If it is hard to-extract crankshaft,
use a suitable puller.

SEM2B8

SEMZ86

6.~ Remove flywheel (M/T) or drive
“plate (AJT).

SEM2B7

WARNING:
When removing flywheel, be careful
not to drop it.

a. Piston can be easily removed by
scraping carbon off top face of
cylinder with a scraper.

b. Mumbers are stamped on connect-
ing rod and cap corresponding to
each cylinder. Care should be taken
to avoid wrong combination includ-
ing bearing.

8. Crankshaft
(1) Remove main bearing cap with
bearing.

a. When loosening main bearing cap

bolts, loosen from outside in
sequence,

Do not completely loosen bolts in
one step.

Instead use two or three steps for
this procedure.

b. Remove center and rear main
bearing caps using Tool.

¢. Keep them in arder.



ENGINE MECHANICAL - Engine Disassembly

(2) Remove rear oil seal.

I sEmz90

When removing rear oil seal without
removing main bearing cap, pry it off
with a screwdriver so as not to damage
crankshaft.

(3) Remove crankshaft.
(4) Remove main bearing from the
side of the block.

DISASSEMBLING
PISTON AND
CONNECTING ROD

1. Remove top, second piston rings
and rails with a ring remover and re-
move oil ring expander by hand.

When removing piston rings, be
careful not to scratch piston.

2. Heat piston to approximately, 60
to 70°C (140 to 158°F), using heatér
or hot water, and take out piston pin
with a suitable drift.

)
)
o .
_-'|Ir —\.f.
Pt ir ]
I — AL
AT
SEM292
® Keep the disassembled parts in
order.
® Do not remove rocker pivot bush-
ing from cylinder head,
DI&ASSEMBL'NG ®-Do not remove camshaft bearing

CYLINDER HEAD ~

I. Remove glow plug connecting
plate and glow plugs.

SEMZ83

2. Remove vilve rockef spring.

3. Loosen-valve- rocker pivot lock
nuf and set cam nose to upper posi
tion, then remove rocker arm by press-
ing down on valve spring.

4. Remove camshaft,
5. Remove valves, valve springs and
relating parts using Tool.

from_cylinder head.

COMBUSTION
CHAMBER
REPLACEMENT

Usually combustion
should not be removed.

chamber

1. Remove glow plug connecting
plate and glow plugs.

2. Remove combustion chamber so
that cylinder head will not be dam-
aged,

Be careful not to scratch inside of
nozzle hole.

EM-9



Inspection and Repair — ENGINE MECHANICAL

Install combustion chamber.
1. Cool combustion chamber with
dry ice for approximately 5 to 10
minutes.

WARNING:
Do not touch cooled combustion
chamber with bare hand.

2. Align combustion chamber knock
pin with cylinder head notch, and
install it into cylinder head using a
plastic-tip hammer,

INSPECTION AND REPAIR

CYLINDER HEAD

CHECKING CYLINDER HEAD
MATING FACE
1. Make a visual check for cracks or
flaws. If cracks or melted areas are
found in combustion chamber, re-
place,
2. Measure the surface of cylinder
head (on cylinder block side) for
warpage.

If beyond the specified limit, cor-
rect with a surface grinder.

0.1 mm (0.004 in)

Mominal height:
89.5+0.1'mm (3.524+0.004in)

Surface grinding limit:
The grinding limit of cylinder head
is determined by the cylinder block
grinding in an éngine.

Depth of cylinder head grinding is

g

Depth of cylinder block grinding

is “B"

The limit is as follows:

A +B=0.2mm {0.008 in}

EM-10

VALVE GUIDE

Measure the clearance Hetween
valve guide and valve stem. If the'clear-
ance exceeds—the specified-limit, re-
place the'worn partsor bath valve and
valvé guide, In this case, it is essential
to determine-if such a glearance has
been caused by a-worn or bend valve
stem or by a'worn valve guide.

S

Determining clearance

1., Precise method:

(1) Measure the diameter of valve
stem with a micrometer in three
places; top, center and bottom,

(2) Measure valve guide bore at center
using telescope hole gauge.

{3) Subtract the highest reading of
valve stem diameter from valve guide
bore to obtain the stem to guide clear-
ance.

Stem to guide clearance:
Maximum Limit
0.10 mm (0.0039 in)

2. Expedient method

Pry the valve in a lateral direction,
and measure the deflection at stem tip
with dial gauge.

Max. allowable ﬂl"lﬂinﬂ.-‘
== 0.2 (0,008
H '301(1.18)
] ' e
1
el ==
I"l %/7_
J) =]
SEM298 == Unit:-snim ()

Valve should be moved in parallel
with rocker arm. (Generally, a large
amount of wear occurs in this direc-
tion.)

Replacement of valve guide

To remove old guides, use a press
[under a 20 kN (2 t, 2.2 US ton, 2.0
Imp ton) pressure] or a hammer, and
Tool.

1. Drive them out toward rocker
cover side using Tool.

~ST11320000

~ Valve seat




ENGINE MECHANICAL - inspection and Repair

2. Ream cylinder head valve guide
hole using Tool at room temperature.

Reaming bore:
12.223-12.234 mm
{0.4812 - 0.4817 in)

3. Fit snap ring on new valve guide.
Press the guide onto cylinder head un-
til the snap ring comes in contact with
cylinder head surface.

Valve guide with 0.2 mm (0.008 in)
oversize diameter is available for ser-
vice,

Refer to 5.D.5.

4. Ream the bore
S§T11032000.

Reaming bore:
8.000 - B.0O18 mm
(0.3150 - 0.3157 in)

using Tool

5. Correct valve seat surface with
new valve guide as the axis.

VALVE SEAT INSERTS

Check walve seat inserts for any

evidence of pitting on valve contact™

surface, and reseat or replace if worn
out excessively. J
Correct valve seat surface with/Tool
and grind with a grinding compound.
Owersize valve seat insert of 0.5 mm
{(0.020 in) is available for service.
Refer to S.D.S. :

ar S

——————— —

= = 3 -] -El—"r_?
QOEc
i o

I

[['-Wc.

—— N

T

SEM3IN

a. When repairing wvalve seat, check
valve and valve guide for wear
beforehand. If wom, replace them,
Then correct valve seat.

b. The cutting should be done with
both hands for uniform cutting.

Replacement

I. Old insert can be removed' by

boring it out until it collapses” The
machine depth stop should be set-so
that boring cannot continu¢ beyond

the bottom face of theinsert recess in ,

the cylinder head.

2. Select a suitable valve seat insert”

and check its outside dianieter. -
3. Machine the v:}flin'd‘Er head recess
in concentric circles which centef-on
the valve guide. '
4, Ream the cylinder head recess at
room temperature-Refer to S.D/S.
5. Cool valve seat with.dry ice for
approximately 5 t6-10 minutes.
6. Fit insert, ensuring that it bends
on thé bottom face of its recess, and
caulk more than'4 points,
7. Newly-fitted valve geats should be
cut or ground using Tool ST11650001
at the specified dimensions as shown
in $.D.5,
8. Apply smalllamount of fine grind-
ing compound to valve contacting face
and put valve into guide.

Lap valve ‘against its seat until
proper “valve seating is obtained.

| Removye valve and then clean valve and

valve seat,/

'VALVE

1. /Check each of the intake and ex-
haust valves for worn, damaged or

“deformed valve head or stem.

Correct or replace any valve that is
faulty.
2. Valve face or valve stem end sur-
face should be refaced by using a valve
grinder.

When valve head has been worn
down to 0.5 mm (0.020 in) in-margin-
thickness, replace the valve.

Grinding allowance for valve stem
end surface is 0.5 mm (0.020 in) or
less.

VALVE SPRING

1. Check valve spring for squareness
using a steel square and surface plate.

If spring is out of square “S" more
than specified limit, replace with new
one,

Out of square:
2.2 mm (0.087 in)

— S

SEM2BAEA

2. Measure the free length and the
tension of each spring. If the measured
value exceeds the specified limit, re-
place spring. Refer to 5.D.S.

EM113

EM-11



Inspection and Repair — ENGINE MECHANICAL

ROCKER ARM AND
VALVE ROCKER PIVOT

Check pivot head, and cam contact
and pivot contact surfaces of rocker
arm for damage or wear.

If faulty, replace them.

A faulty pivot must be replaced
together with the corresponding
rocker arm.

CAMSHAFT AND
CAMSHAFT BEARING

CAMSHAFT BEARING
CLEARANCE

Measure the inside diameter of cam-
shaft bearing with an inside dial gauge
and the outside diameter of camshaft
journal with a micrometer. If any mal-
function is found, replace camshaft or
cylinder head assembly.

Max. tolerance of camshaft
bearing clearance:
0.1 mm (0.004 in)

SEM302

Do not remove camshaft brackets.
If camshaft bracket were removed, in-
stall them by checking for a smoath
rotation with the camshaft.

CAMSHAFT ALIGNMENT

1. Check camshaft] camshafi journal
and cam surface for [bend, wear jor
damage. If beyond specified limits/ re-
place them.

2. Camshaft can be checked\for bend
by placing it on V-blocks and using a
dial gauge with its indicating finger
resting on center journal.

EM-12

Camshaft bend:
Limit 0.05 mm

EM3IDZ

3. Measure camshaft cam height) If
beyond the specified limit, /replace
camshaft.

Wear limit of cam height:
0.15 mm (0.0059 in)

4. Measure camshaft end play. If be:
vond the specified limiv, replace thiust
plate. s

sl : |
mﬂllu'fmu:.:.ﬁwﬂ;m l{///x

(0.0150 in)

SEM3I03

CYLINDER BLOCK

1. Wisually ¢heck cylinder block for
cracks.or flaws,

2. Measire the top of cylinder block
(cylinder head mating face) for warp-
age. If warpage exceeds the specified
limit;correct with a grinder.

Less than 0.10 mm (0.0039 in)

EMTEY

Nominal height

{From crankshaft center):
227.45%0.05 mm
(8.9547%0.0020 in)

Surface grinding limit;
The grinding limit of cylinder block
is determined by the cylinder head
grinding in an engine.

Depthof cylinder head grinding is

g

Depthof cylinder block grinding

is B

The limit is as follows:

A+ B=0.2 mm (0.008 in)

3. Usging a bore gauge, measure cyl-
indér bore for wear, out-of-round or
tapet. If they are excessive, rebore the
tylinder walls with a boring machine.
Measurement should be taken along
bores for taper and around bores for
out-of-round,
Refer to SDS.

Out-of-round . .......... x-y
g1 -] R . = R A-B

AT 0079 |

- 60 (2.36)
[Lsodtia
- B (.

100 (3.94)

Unit: mm (in} EM125

4, When wear, taper or out-of-round
is minor and within the limit, remove
the step at the topmost portion of cyl-
inder using a ridge reamer or other
similar tool.




ENGINE MECHANICAL — /nspection and Repair

CYLINDER BORING

When any cylinder needs boring, all
other cylinders must also be bored at
the same time,

Determining bore size

1. Determine piston oversize accord-
ing to amount of cylinder wear. Refer
to 5.D.5.

2. The size to which cylinders must
be honed is determined by adding
piston-to-cylinder clearance to the
piston skirt diameter.

EM126 -

Rebored size calculation

D=A+B-C=A + [0.005 to 0.025
mm (0.0002 to 0.0010 in)]

Where:

D = Honed diameter

A = Skirt diameter as measured

B = Piston-to-wall clearance

C = Machining allowance
0.02 mm (0.0008 in)

Boring

l. Install main bearing caps in place,
and tighten to the gpecified torque fo
prevent distortion of the cylinder
bores in final assembly,
2. Cut cylinder bores!

® Do not cut too much out of the
cylinder bore at a time. Cut only
0.05 mm (0.0020 in) or soin dia-
meter at a time.

® Bore the cylinders in the order of
1342 (LD20) or 15-36-24
(LD28) to prevent heat strain due
to cutting.

3.  Hone the cylinders to the required

size referring to 5.D.5.

® Use clean sharp stones of proper
grade,

® (Cross-hatch pattern should be ap-
proximately 45°,

4. Measure the finished cylinder bore
for out-of-round and taper.

Measuring piston-to-cylinder
clearance

Measure the extracting force, and
pull feeler gauge straight upwird.

It is recommended that piston and
cylinder be heated to 20°C (68°F).

Feeler gauge thickniess:
0.06 mm (0.0024 in)
Extracting force:
59-118N
(0.6 - 1.2-4q;
1.3-2.61b)

SEM3I0a

PISTON, PISTON PIN
AND PISTON RING

PISTON

1. Scrape carbon off piston and ring
grooves with a carbon scraper and a
curved steel wire.

Clean out oil slots in bottom land
of oil ring groove.
2. Check for damage, scratches and
wear,

Replace if such a faulty is detected.
3. Measure the side clearance of rings
in ring grooves as each ring is installed.

Max. tolerance of side clearance:
Top ring: 0.20 mm (0.0079 in)
2nd ring: 0.15 mm (0.0059 in)
Oil ring: 0.10 mm (0.0039 in)

SEMI0S

If side clearance exceeds the speci-
fied limit, replace piston together with
piston ring.

PISTON RING

Measure ring gap with a feeler
gauge, placing ring squarely in cylinder
using piston.

Ring should be placed to diameter
at upper or lower limit of ring travel.

Max. tolerance of ring gap:
Top ring: 0.6 mm (0.024 in)
2nd ring: 0.8 mm (0,031 in)
Qil ring: 1.0 mm (0.039 in)

EM130

a. When piston ring only is to be
replaced, without cylinder bore
being corrected, measure the gap at
the bottom of cylinder where the
wear is minor.

b. Oversize piston rings are available
for service,

0.5 mm (0.020 in),
1.0 mm (0.039 in) oversize

PISTON PIN

1. Check piston pin and piston pin
hole for signs of sticking and other
abnormalities.

EM-13
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2. Measure piston pin hole in rela-
tion to the outer diameter of pin. If
wear exceeds the limit, replace such
piston pin together with piston on
which it is installed.

Piston pin to piston clearance:
0 - 0.004 mm
{0 - 0.0002 in)

CONNECTING ROD

1. If a connecting rod has any flaw
on both sides of the thrust face and
the large end, correct or replace it.

2. Check connecting rod for bend or
torsion using a connecting rod aligner.
If bend or torsion exceeds the limit,
correct or replace.

Bend and torsion
[per 100 mm (3.94 in) length] :
Less than
0.05 mm (0.0020 in)

3. Install connecting rods with bear-
ings on to corresponding crank pins
and measure the thrust' clearance, If
the measured value €xceeds the limit,
replace such connegting rod.

When replacing connecting rod,
select so that weight difference be-
tween each cylinder is within the
specified limit in the condition of pis-
ton and connecting rod assembly.

Weight difference limit:

4 gr (0.14 oz)

CRANKSHAFT
CRANK JOURNAL AND PIN -

1. Repair or replace as required. If
faults are minor, correct with fine
crocus cloth.

2. Check journals and crank' pins
with a micrometer for taper and obt:
of-round. Measurement ~should-._be

taken along journals for—taper and.

around journals for out-of-round:
If out-of-round or taper ¢xceeds the
specified limit. replace or.repair.

Out-of-round (X-Y).and

Taper (A-B):
Less than 0:03 mm (0.0012 in)

Band: '
Less than 0.05 mm

{0.0020:in) EMT716
2. Install crankshaft in cylinder

“block and measure cranksahft free end

play at the center bearing.

End play:
L ess than

0.3 mm (0,012 in] \\

EMTET

3, “After regrinding crankshaft, finish
it to the necessary size indicated in the
chart under SD.5. by using an ade-
quate undersize bearing according to
the extent of required repair.

BEND AND END PLAY

1. Crankshaft can be checked for
bend by placing it on V-blocks and
using a dial gauge with its indicating
finger resting on the center journal.

Bend value is half of the gauge read-
ing obtained when crankshaft is turned
one full revolution.

If bend exceeds the specified limit,
replace or repair.

REPLACING PILOT BUSHING

To replace crankshaft rear pilot
bushing, proceed as follows:
1. Pull out bushing using Tool.

— ST16610001

2

i
. — SEM307

2. Before installing a new bushing
thoroughly clean bushing hole.
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3. Insert pilot bushing until distance
between flange end and pilot bushing
is the specified distance.

When installing pilot bushing, be
careful not to damage edge of pilot
bushing and do not insert excessively.

A pproximately
4.0 mm (0.157 in)

Pilot bushing

EMT19

MAIN BEARING AND
CONNECTING ROD
BEARING

MAIN BEARING

1. Thoroughly clean all bearings and
check for scratches, melt, score or
wear,
Replace bearings, if faulty,

2. Measure bearing clearance as
follows:

(1) Cut a plastigage to the width of
bearing and place it in parallel with
crank journal, geiting clear of the oil
hole.

EM141

(2) Install crankshaft, bedrings and
bearing cap, with the bolts tightened
to the specified torque,
T) : Main bearing cap

69 B3 N-m

(7.0 - 8.5 kg-m,

51-61 ft-lb)

Do not rotate crankshaft while the
plastigage is being inserted.

(3) Remove cap, and compare width
of the plastigage at its widest part with
the scale printed in the plastigage en.
velope,

Max. tolerance of main bearing:
0.12 mm (0.0047 in)

/ A /A1

Em142

3. If clearance exceeds the specified
value, replace bearing witlhan upder-
size bearing~and “grind grankshafi
joumnal adequately. Refer 1o 5.D.5.

CONNECTING ROD BEARING

1. /Measure connecting rod bearing
clearance in the same manner as above.

[T) : Connecting rod big end nuts
44~ 54'N-m
(4.5.<5.5 kg-m,
33 - 40 ft-lb)
Max. tolerance of connecting rod

bearing clearance:
0.12 mm (0.0047 in)

2. If clearance exceeds the specified
value, replace bearing with an under-
size bearing and grind the crankshaft
journal adequately. Refer to 5.D.5.

MISCELLANEOUS
COMPONENTS

CAMSHAFT SPROCKET

1. Check tooth surface for flaws or
wear. Replace sprocket if faulty,

2. Install camshaft sprocket in posi-
tion and check for runout. If runout
exceeds the specified limit, replace
camshaft sprocket.

Runout: | Toetal indicator reading)
Less-than 0.1 mm (0.004 in)

SEM308

CHAIN

Check chain for damage and ex-
cessive wear at roller links. Replace if
faulty.

CHAIN TENSIONER
AND CHAIN GUIDE

Check for wear and breakage. Re-
place if necessary.

FLYWHEEL

1. Check the clutch disc contact
surface on flywheel for damage or
wear, Repair or replace if necessary.

2. Measure runout of the clutch disc
contact surface with a dial gauge. If it
exceeds the specified limit, replace it.

Runout: [{Total indicator reading)
Less than 0.15 mm (0.0059 in)
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3. Check tooth surface of ring gear
for flaws or wear, Replace if necessary.

Install ring gear on flywheel, heat-
ing ring gear to about 180 to 220°C
(356 to 428°F).

DRIVE PLATE (A/T models)

l. Check drive plate for cracks or
distortion.

2. Check tooth surface of ring gear
for flaws or wear. Replace drive plate
assembly if necessary,

PRECAUTIONS

1. When installing sliding paris such
as bearings, be sure to apply engine oil
on the sliding surfaces.
2. Use new packings and oil seals.
3. Be sure to follow the specified
order and tightening torque.
4. Applying sealant

Use sealant to eliminate water and
oil leaks.

Do not apply too much sealant.
Parts requiring sealant are:

(1) Front cover

(2) Main bearing ‘cap’ and cylinder
block: '

Each side of rear main bearing cap
and each comer of cylinder block.

EM-16

FRONT AND REAR OIL SEAL

Check front and rear oil seal for
worn or folded over sealing lip and oil
leakage. If necessary, replace with a
new seal. When installing a new front
or rear seal, be sure that it is mounted
in the right direction.

It is good practice to renew oil seal
whenever engine is overhauled. '

ENGINE ASSEMBLY

Cylinder MI6ck  Rear main beafing cap
I,; . r}p’. o

20-Z5pm N

(0.79 - 0,98 in)

)

r
L
I ..-*_'fp \l\l
Apply sealant Yo' these points.
EMT20

(3) Cylinder block:

Stép portions on the bottom and at
the. four mating surfaces (cylinder
block, to front cover and cylinder
block/to rear main bearing cap).

Points 1o apply
sealant

EM315

After inserting rear bearing cap side
seals, apply sealant to rear main bear-
ing cap.

Froni ¢ Al
Front ﬁ:‘u

_jMHD

ASSEMBLING

CYLINDER HEAD

l. Install glow plug and glow plug
connecting plate.

T : Glow plug
20-25 N-m
(2.0 - 2.5 kg-m,
14 - 18 ft-lb)
Glow plug connecting plate
1.0-15Nm
{0.10 - 0.15 kg-m,
0.7 - 1.1 ft-Ib)

2. Install valve and valve spring.

(1) Set valve spring seat and install
valve oil seal to valve guide .

(2) Install valve, valve spring, valve
spring retainer and valve spring collet
by using Tool.

R,

\_\("
y ~ ST12070000

& 8
\M{:’f i::" % g,' . R
—d\ .75
2 A
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a. When installing valve, apply engine
oil on the valve stem and lip of
valve oil seal.

b. Check whether the valve face is free
from foreign matter.

3. Install wvalve rocker pivot as-

sembly.

Screw valve rocker pivots joined
with lock nuts into pivot bushing.
Install valve rocker spring retainer.

Fully screw in valve rocker pivot.

4. [Install camshaft assembly in cylin-
der head carefully.

Do not damage the bearing insida.
5. Set thrust plate.

1) : Camshaft thrust plate
6-10 N-m
(0.6 - 1.0 kg-m,
4.3 - 7.2 fr-lb)

The oblong groove must be directed
toward the front side of engine.

6. Install valve rocker guides.

7. Install rocker arms by pressing
valve springs down with a$crewdriver;
etc.

8. Install valve rocker springs.

9. After assembling cylinder head,
turn camshaft until No. 1 piston is at
T.D.C. on its compression stroke.

ASSEMBLING
PISTON AND
CONNECTING ROD

1. Assemble pistons, piston pins.and
connecting rods of the designated
cylinder,

a. Heat piston with a heater.or_hot
water [approximately 60 to 70°C
(140 to 158°F)], insert piston pin
into piston hole with. your hand
while aligning piston and-connect-
ing rod.

l'l Ill". SEM2Z92

b. Arrange so that oil jet of connect-
ing-rod big end is directed toward
the right side of eylinder block.

Grade mark
R[ﬁmt direction)

SEM312

c. Connecting rods are marked at side
of big end for indentifying the
designated cylinder.

2. Install piston rings.
Install so that stamped mark on
ring faces upward.

[_\I;!j il
oy

58

SEM313

a, Use top and second rings which
have no marks when bore grade
stamped near cylinder block bore is
{1) or (2); use rings with “5" mark
when bore grade is (3), (4] or (5).

b. Align teflon tube with ring gap.

Teflon tube set position

SEM314

ASSEMBLING
ENGINE OVERALL

INSTALLING BODY PARTS

First, mount cylinder block on
work stand (refer to Engine Disassem-

bly).
Then install following parts:

1. Crankshaft.

(1) Set upper main bearings at the

proper portion of cylinder block.

a. Upper bearings have oil hole and oil
groove, however lower bearings do
not.

b. Only center bearing is a flange type.

c. Front bearing is also the same type
as rear bearing.

EM-17
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d. Other inter-bearings are the same
type.

LD20 engine

SEMA47

SEMA4E0

(2) Apply engine oil to main bearing
surfaces on both sides of cylinder
block and cap,

(3) Install crankshaft.

(4) Install main bearing cap and tight-
en bolts to specified torque.

(T) : Main bearing cap bolts
69 - B3 N-m
(7.0 - 8.5 kg-m,
51 - 61 ft-lb)

a. Apply sealant to each side of rear
main bearing cap and each corner
of cylinder block. Refer to Precau-
tions. .

b. Arrange the parts so that the arrow
mark on bearing cap faces toward
the front of engine.

¢c. Prior 10 tightening bearing cap
bolts, jplace bearing jcap-in proper
position by shifting crankshaft in
the axial direction.

d. Tighten bearing cap bolts gradually
in saparating two fo three stages
and in sequence outwardly from
center bearing.

EM-18

LD20 engine
QOO O®O®
. = & & @
e
ONONONON)

SEMA50
LD28 engine
® ® ® @

e. After securing bearing cap bolts,
ascertain that crankshaft turns
smoothly by hand.

(5) Make sure that there/exists proper
end play atcrankshaft.

End play: g

Lwss than
0.3 mm {0.012 in) ~

2. Side oil seals. Apply sealant to
these seals. Then install them into
main bearing cap.

3. Rear oil seal:Install rear oil seal
by using Toelk

N NN

-".."I i,
< @0
/ ” y-

_; L3
Fil ’ ] i\l
K\'iﬂlﬂ.’_nr:ﬁﬁl l,_’—.i‘:I,r' *I:.-. .

SEMIIS

a.~When installing oil seal, give coating
of engine oil to mating shaft to
prevent scratches and folded lip.
Also apply coating of oil o
periphery of oil seal.

b. Install oil seal in the direction that
dust seal lip faces to the outside of
crankcase,

4. Piston with connecting rod
(1) Install them into corresponding
cylinders using Tool.

EMO034 70000 — :
SEM316 —

a. Apply engine oil to sliding parts.

b. Arrange so that the grade mark on
piston head faces the front of en-
gine.

c. Set piston rings as shown below.

Expander
teflon
tube

Thrust direction

Second ring

SEMITT
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(2) Install connecting rod caps.

(T) : Connecting rod big end nuts
44 - 54 N-m
(4.5 - 5.5 kg-m,
33 - 40 ft-lb)

EM3IZ9

Arrange connecting rod and con-
necting rod caps so that the cylinder
numbers face in the same direction.

(3) Make sure that there is sufficient
play at the large end of the connecting
rod. Refer to Inspection and Repair.
5. [Install rear plate and flywheel or
drive plate.

(T) : Flywheel or drive plate fixing
bolts
137 - 157 N-m
(14 - 16 kg-m,
101 - 116 ft-Ib)

6. Cylinder head assembly. Install it

through gasket by /acéommodating

knock pin of cylinder block as
follows:

(1) Thoroughly clean cylinder block'

and head surface. Do not applysealant
to any other part of cylinder block or
head surface.

(2) Rotate crankshaft until timing
marks on flywheel and rear plate are
properly aligned. Make sure that No.l

piston is at T.D.C. on its compression
stroke.

SEM319

(3) When installing cylinder heaﬁ,-:

set intake and exhaust valve for No. 1
piston its compression stroke by tum-
ing camshaft, -
(4) Temporarily tighten two, center
bolts.

a. Final tightening should be carried

out after installing chain and front
cover, 4 \

b. Do not rotate crankshaft and cam-
shaft separately, because valves will
hit piston heads. i

c. Always use new cylindér head
gasket. ; Y

d. There ‘are two kinds of cylinder
head bolts with different length.

IH‘;TALLIHG TIMING CHAIN

1,/ Install crankshaft sprocket, oil

pump/drive gear and oil thrower.
{1y Make sure that the mating marks
of crankshaft sprocket face front.

“2) Install oil pump drive gear so that
+ large chamfered inner side faces rear-

ward.

2. Install timing chain.

(1) Align timing marks on chain and
crankshaft sprocket properly.

(2) Align No. 1 mark on camshaft
sprocket with timing mark on chain.
(3) Insert camshaft dowel pin into
No. 1 hole in camshaft sprocket, and
install camshaft sprocket bolt.

(4) Install chain guide a.nd-"‘?ﬂla.in
tensioner. Then tighten slack side
chain guide mounting bolt so that
protrusion of chain tensioner spindle is
0 mm {0 in).

T : Chain guide and chain tensioner
mounting bolt
6-10 N-m
(0.6 - 1.0 kg-m,
4.3 -7.2 frlb)

_ = Chain 1.zn_;siﬂl1ﬂ ;.'-'I'l'?l i mm;f:n]
\‘-:. iﬁ%g |I 4
i, : o )=

EM170
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(5) Check relative positions of marks
(A) and (B) on camshaft locating plate
and camshaft sprocket.

~(Oblong groove
Location notch

SEM321

If relative positions of these two
marks are as shown in figure below,
change the position of dowel hole in”
camshaft sprocket and reinstall sprock-
et.

Wrong

After reinstalling camshaft sprock-
et, check marks (A) and (B) to ensure
that they are in correct position, as
shown in figure below. '

'SEMAa4D

a. Align No. 2 mark on camshaft
sprocket with mark on chain.

EM-20

b. Camshaft sprocket should be in-
stalled by accommodating its No, 2
hole to camshaft knock pin.

c. Make sure both marks on locating
plate and camshaft sprocket are on
right side.

d. If mark is displaced to left side,
utilize No. 3 heole in camshaft
sprocket and adjust.

e, If mark is still on left side although
adjustment is made at No. 3 hole in
camshaft sprocket, replace chain,

INSTALLING
FRONT SIDE PARTS -

1. Install front cover with gasket-i

* place observing the follawing;

a. Before installing front cowver, using
Tool new oil seal in frant cover in
the direction that-dust seal lip faces
to the outside of front cover.

= SEM323

b. Apply sealant to gaskets and sealing
portions designated. Refer to Pre-
cautions,

c. Apply coating of engine oil to
periphery of oil seal.

2. Tighten temporarily front cover
to cylinder block bolts and cylinder
head to front cover bolts.

Check the height difference be-
tween cylinder block upper face and
front cover upper face. Its difference
must be less than 0.15 mm (0.0059
in).

3. Tighten cylinder head bolts to the
specified torque in several steps in the
sequence as follows.

T : Cylinder head bolt

118 - 127 Nem

{12 - 13 kg-m,

8794 ft-lb)
LD20 engine

e @ @ ®

e ® ® ® @

® & & e @

®@6® ©® @

SEM450

LD28 engine

EMT27

4. Finally tighten front cover to
cylinder block bolts and cylinder head
to front cover bolts.

1) : Front cover bolts

MN:m leg-m fi-lb
ME
- 9-1.2 |65-8.7
(4T) 9-12 0.9
ME
4-5 04-05 |29-36
AT

T : Cylinder head to front cover
bolts
53-7T3N-m
(0.54 - 0.74 kg-m,
3.9-54 ft-lb)

5. Injection pump
For -details concerning injection
pump, refer to Section EF.

(1) Install injection pump.

T : Nut
16 -21 N-m
(1.6 - 2.1 kg-m,
12 - 15 ft-Ib)
Bracket bolt

30-35N-m
(3.1 -3.6 kg-m,
22 - 26 ft-lb)
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(2) Install injection pump drive gear.

T : Drive gear nut
59 -69 N-m
(6.0 - 7.0 kg-m,
43 - 51 ft-lb)

(3) Install injection pump drive crank
pulley.
T : Crank pulley bolt

137 - 157 N-m

(14.0 - 16.0 kg-m,

101 - 116 ft-Ib)

(4) Install tensioner pulley.

T : Tensioner shaft
30 - 40 N-m
{3.1 - 4.1 kg-m,
22 - 30 ft-lb)
Spring set pin
30-40 N-m
(3.1 - 4.1 kg-m,
22 - 30 ft-lb)
(5) Install drive belt.
6. Install dust cover.
(T) : Dust cover bolt
4-5N-m
(0.4 - 0.5 kg-m,
2.9 - 3.6 ft-lb)

7. Install crank pulley.

(T) : Crank damper pulley bolt
22 -27 N'm
(2.2 - 2.8 kg-m,
16 - 20 ft-Ib)

8. [Install water pump assembly.

T) : Water pump bolt

N-m kg-m fi-lb
ME 9-12 09-1.2 (§5-8.7
MB 4-5 04.05)|29-36

9. Install fan pulley, fan ‘coupling
and fan. .

10. Install idler pulley for power
steering (If so equipped).

INSTALLING SIDE PARTS
AND OIL PAN

. Install engine right side parts.
® MNozzle washers and nozzle as-
sembly.

a. Always clean nozzle holes.

e L s
SEFBS3 - ’ e

b. Do not reuse nozzle washers after
removal, but rather install new
ones.

c. Install nozzle Wishlfj as follows:

Mozzie shde

*
M=)
%

~—
(=4}

Q i \ Combustion
SEM324 chamber side

7] : Nozzle to cylinder head
1621 N-m
{1.6 -2.1 kg-m,
12 15 ft-lb)
® Injection tubes
) » Flare nut
22 -25 N-m
(2.2 - 2.5 kg-m,
16 - 18 ft-lb)

o Spill tube

15-18 N-m
{1.5 - 1.8 kg-m,
11 - 13 ft-lb)

Replace spill tube washers with new
ones.

® Fuel return hose

® (il cooler and coolant hoses with
oil filter

1 : Oil cooler bracket balt
16 -21 N-m
(1.6 - 2.1 kg-m,
12 - 15 ft-Ib)

¢ Engine mounting brackets

(T) : Bracket bolt
20-29N-m
llﬂ—?iﬁkﬂﬂm
14.- 22 ft-lb)

® (il level dipstick

2. % Instadll left side engine parts.
® il féed pipe

T : Feed pipe bolt
19-25N-m
(1.9-25 kg-m,
14 - 18 ft-Ib)

Always install a new manifold
gasket.

. Intake, exhaust manifold and en-

gine slinger

Always install a new manifold
gasket.

T : Manifold upper (M10)
32 - 36 N-m
(3.3 - 3.7 kg-m,
24 - 27 ft-lb)
Lower nut & bolt (MB)
17-21N-m
(1.7 - 2.1 kg-m,
12 - 15 ft-Ib)

® Thermostat housing and bottom
bypass inlet with hose

Always install a new gasket.

T : Thermostat housing bolt
16 - 21 N-m
(16 - 2.1 kg-m,
12 - 15 ft-lb)
Bottom bypass inlet
10-12 N'm
(1.0 - 1.2 kg-m,
7 -9 ft-lb)

3. Install oil strainer and oil pan with
new gasket.

(T : Oil strainer bolts
9.12 N-m
(0.9 - 1.2 kg-m,
6.5 - 8.7 ft-Ib)

Oil pan bolts

6-9N-m
(0.6 - 0.9 kg-m,
4.3 - 6.5 ft-lb)

EM-21
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. Apply sealant to the designated
portions. Refer to Precautions.
. 0il pan should be tightened in a

4,

and remove engine attachment.
Install following parts.

5.

Dismount engine from work stand

For details concerning cluteh as.

sembly (torque converter) and trans-
mission, refer to Section MT of con-

criss-cross pattern.
tighten.

Do not over-

c. Always use new oil pan gasket.
d. Always. install reinforcement on

rear side of oil pan.

Reinforcement —

‘..’ =l --_-.-.-L--#I
4 i
¥ —

N S=SOrk

SEMI25

sy

T) : Alternator bracket bolt

® Alternator bracket with oil feed

pipe.

44 - 54 N-m
(4.5 - 5.5 kg-m,
33 - 40 ft-Ib]

® Alternator assembly

(T) : Alternator to bracket

29-39N-m
(3 -4 kg-m,
22 - 29 ft-lb)

& Fan beli

solidated Service Manual for applied

model.

6. Aftecinstalling engine to vehicle,

tune up engife. Refer to Section ET,

e Fill éngine oil and coolant to the
specified level,

&  Adjust fan belt deflection.

® Adjust idle speed.

®  Adjust valve clearance.

o Retighten cylinder head bolt.

® Bleeding fuel system. Refer to

Section EF,

SERVICE DATA AND SPECIFICATIONS

GENERAL SPECIFICATIONS

INSPECTION AND ADJUSTMENT

EM-22

CYLINDER HEAD
Engine model LD20 LD28 Unit: mm lin
Cylinder arrangement 4 neline 6, in-line Standard Lirmit
Displacement gm? lguin) | 1,952.4119.11) [ 2,793 (170.43) Less tha
Head surface flatness i 0.1 (0.004)
0.05 (0.0020) ‘
. 850 x 86.0 Ba45x830
Bore and Stroke | mm (in)
(3.346 x 3.386) | (3.327 - 3.268) Nominal height 89.5:0.1 (3.524+0.004)
Valve arrangement O.H.C.
Firing order 1-34.2 1-5-36-24
Number of Compression
piston rings il
Number of main bearings 5 7
Compression ratio 22.2 22
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VALVE Valve guide ]
Unit: mm {in) Unit: mm (in)
Standard,_ Service
T A~ < X
- Valve guide 12023412034 | 12223.12.234
Outer diameter (0.4733 - 0:4738) | 04812 - 0.4817)
" Valve guide ™ y N ,
Inner diameter 'm-!.ﬁtﬂ: {0.3150 - 0.3157)
[Finished size] N
5 T 5 Cylinder head valve [ 11,985-11996 | 12.185-12.196
guide hole diameter - | |*.(0.4718..0.4723} | (0.4797 - 0.4802)
AR L kel o 4 0027 - 0.049 (0.0011 - 0.0019)
valve guide i - ;
SEMise / ﬁindnrd Max . tolerance
LD28 L - 0,020 - 0.053
Stem ) | 'Make 10.0008 - 0.0021)
Intake 39.0 (1.535) to guidg 0.1 10.004)
Wphe bt clearants [ grhoue | 0:040-0.073
diameter "D | £ haust 32.0 (1.260) oo _ /| 10.0016-0.0029]
: ivé defl fimi1 0.
Veive tenath | Inuie 116.83 - 117.27 (4.5996 - 4.6169) Valvg deflection limif 2 10.008)
“L” Exhaust | 117.03-117.47 (4.6075 - 4.6248)
Nafeniaaey. | Imemton 7.965 - 7.980 (0.3136 - 0.3142) .
diameter "d” | Exhaust | 7.945.7.96010.3128-03138) | pieske valve seat
Valve seat angle “a" 4530 Y “u
Valve margin I —— s.t."._..thld (original)
“T* Limit ottt : /
o — ../ 191(00752) 45— o
wi;:_;’l':'mit ol 0.5 10.020) 1)
Valve Intake 0.25 (0.010)
clearance _ 2.81005 I
Hot Exhaust 0.30 (0.012) {0.110 £0.0020)
Valve Intake 0.18 (0.007)
clearance e - b
Cold Exhaust 0.2540.01
. { (e 386 - 38.8 (1,520 - 1.528)
.\‘ y,
y s
0.5 (0.020) Oversize
~ *41.500 - 41.515 (1.6339 - 1.6344)
\ |
] *R0.3-0.5 .
{0.012 - 0.020) 45" ]
Valve spring B
W% W
- ‘\"ag R
: b o h: e
Free height mirp {in} 49777 (1.9594) *10.2 (0.402) s -
EYS DY Yo.0/617'5 136.0/52.3, 1 181/115.3)
mm/N (mm/kg, infib) D PO :
: \ 2.8 :0.05
Agsembled height
-38.8 (1.520 - 1.528)
mm/N (mm/kg, infib] 40.0/226 (40.0/23, 1.575/51) (0.110 £0.0020) 386
Out of square (5" *Cylinder head machining da
L 2.2 (0.087) Cvli o s
iy Unit: mm (in] 2EM3I34
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Service Data and Specifications — ENGINE MECHANICAL

Exh."'t valve seat Valve timing T.D0.C.
Sul'ld.fd {ﬁl'lglﬂi!} Exhaust closes
€+ /Q 45° —=
1.56 (0.0614)
% i E
2.9 £0.05 AN 5 a
(0,114 £0.00200 ok _;
Lot L E
I :
5
36.6 - 36.8 (1.441 . 1.449) (<]
0.5 (0.020) Oversize Exhaust opens
*35.500 - 35.515
g (1.3976 - 1.3982) B.D.C
*R0.3-0.5
(0.012 - 0.020) SEM332
45°__| & .
I - e a b c d 3] f
™ i
Ay R \
| \f& 248 237 14 38 12 60
& N
*10.3 (D.406) 3 |
!. I 'BYUHDE“ BLOCK Unit: mm (in]
1 o - 1
29 +0.05 ¥ salei J !?.‘E'?gl
(0.114 £0.0020) | 356 -36.8 [1.441 - 1_4.19_]:[ ! 60 fz.ﬂﬂ] \
S NN
*Cylinder head machining data " B J‘]
Unit: mm {in) SEM33EY|

CAMSHAFT AND CAMSHAFT BEARING

Unit: mm (in)

Wear limit of cam height

0.15 (0.0059)

EM-24

[From crankshaft
center)

Standard Max, miaranu /
Camshaft journal to 0.038 - 0.067 . EM125
A :
besring clesrance (0.0015 - 0.0026) | 21 (0-004) :
Standard Wear limit
Inner diameter of 48.000 - 48.016
camshaft bearing (1.8898 - 1.8904) = Surface flatness Less than 0.05 (0.0020) |0.10 (0.0039)
Outer diameter of 47.949 - 47,962 )i LD20 gs.um . gsml
camshaft journal (1.8878- 1.8883) I nner {3.3465 - 3,3484 =
i 84 500 - 84 550
Camshaft bend [T.1.A.] u.n;'z! E'SE;. /| 005 (0.0020) LD28 | 3 3068 . 3.3287)
\ Out-of-
Camshaft end pl 0.08 -0.38 (0.0031 - 0.0150) i
y ::"“d" round | Less than 0.02 (0.0008) =
s (%-¥)
Taper _
(AR) Less than 0.02 (0.0008)
Difference in inner
diameter betwean Less than 0,05 (0,0020) -
cylinders
EMET1
e Piston to cylinder 0.05 - 0.07 2
Cam height Intake 3995 - 40,00 (1.5728 - 1.5748) it {0.0020 - 0.0028)
A Exhaust 40.30 - 40.35 (1,5866 - 1.5886) . .
MNominal height

227.45:0.05 (8.9547:0.0020)




ENGINE MECHANICAL — Service Data and Specifications

PISTON, PISTON RING AND PISTON PIN

Piston

Unit: mm {in)

EMT14

Standard

LD20

B4.94 -84 98
(3.3441 - 3.3461)

LD28

84.44 -84 .49
(3.3244 - 3.3264)

Piston skirt
dsmeter
- rﬁ"

Oversize

LD20
05

85.44 -85 .49
(3.3638 - 3.3657)

{0.020)
LDZ8

8494 .8499

LD20
1.0

{3.3441 -3.3461)

Fi
85.94 - 85.99

10.039)
LD28

(3.3835 - 3.3854)

85.44 - 85.49
{2.3638 - 3.3657)

g" dimension

About 20 (0:79)

Piston pin hole diameter

B ; ]
24.991 - 24.999
10.9839 - 0.9842)

Piston clearance to cylinder block

005-007 |

(0.0020 - 0.0028)

y
Piston ring ‘ \\\M
. “Unit: me lin)
Standard {0 Limit
= _"'\L i
0.060-0.100 %] 1\
e (0.0024 -0.0030) | 92 (0008
Side 0.040. 0080 | _/
clearance i | 10.0016 -10.0031) JEHEW-DUSEI
; | 0.030-0.070
on 10.0012-0.0928) | 0110004
Withgut| | | 0.20-0.29
mark | | 10,0079 - 0.0114)
Top— —— 0.6 (0.024)
With 0.14 - 0.22
mark (0.0055 /0.0087)
Ring gap V.
e
. 0.20-0.35
. (00079 -0.0138) | ©810.031
il 0.30 - 0.45
{rail ring) 10.0118-00177) | 1010039

Piston pin

Unit: mm (in)

Piston pin outér diameter S

%

. 24394 - 25.000

i

“(D.9840 - 0.9843)

Piston pin to piston cleafange

.0 - 0.004 (0 - 0.0002)

B

T

/ 0.025 - 0.044

Interference fit of pistor Rin S
to connecting rod A : T 10.0010 - 0.0017) J
¥ % 1
7
" o
L e .
\_- ‘
.'-.\‘ r_f e ¥ /
T ;
CONNECTING ROD
i . i
/) s f Unit: mm (in)
7 LD20 138.5 (5.4527)
Center distance
/ LDz28 140 (5.5118)
Bend, Torsion Std, Less than 0.025 (0.0010)
[per 100 mm
(3.94 in)] Limit 0.05 (0.0020)
R R . 25.025 - 25.038
| Fistan pin bore dia. (0.9852 - 0.9857)
: kol Std. 0.2-0.3 (0.008 - 0.012)
~~_Big end play
Limit 0.6 (0.024)
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CRANKSHAFT

Unit: mm (in])

Main bearing undersize

Unit: mm [in)

Main journal dia, “*Dm"

59.942 - 59 955
LD20 (2.3509 - 2.3604)
T 54.942 . 54 955

(2.1631 - 2.1636)

Pin journal dia. “'Dp"

49.961 - 49.974 (1.9670 - 1.9675)

insert distance

LD20 43.00 (1.6929)
Center distance *'r"*
LD28 41.5 (1.8339)
Out-of-round Std. Less than 0.01 (0.0004)
[X-¥) and
taper (A-B) Lirmit 0.03 (0.0012)
Std. Less than 0.05 (0.0020)
Bend [T.I.R.]
Limit 0.10 (0.0039)
Std. 0,05 - 0.18 (0.0020 - 0.0071)
Free end play
Lirnit 0.20 (0.,0118)
Pilot bushing

Approximately 4.0 (0.157)

l

T2

Dm
Dp EM737
Out-of-round  X.¥
Taper A-B
A B
-
-~
ii‘wtll 5
BEARING
Bearing clearance
: Unit: mm (in)
Standard Limit
Main bearing clearance mm g:,;‘} 0.12 (0.0047)
Connecting rod bearing | . 00020 - 0.062 0,12 (0.0047)

clearance

(0.000E - 0.0024]

EM-26

/ Ctank il:-l:m’[lﬂ diameter ]
LD20 LD28

59042 -59.965 [ 54.942 -54.955
5TO (2.3599 - 2.3604)-_ |/ (2.1631-2.1636)
0.25 (0.0098) 50,692 - 59.705 54,692 - 54,705
Undersize {(2.3801 - 2.3506) (2.1532 - 2.1537)
050 (0.0197) /| |59:442 - 59455 54.442 - 54.455
Undersize /|~ (2.3402.-2.3407) (2.1434 - 2.1439)
0.75 (0.0295)". | 59.192 - 69.205 54.192 - 54.205
Undersize (24304 - 2.3309) (2.1335 . 2.1341)
1.00 (0/0394) | 5B.942-58.955 53.942 - 53.955
Undersizé, (2.3206 - 2.3211) (2.1237 - 2.1242)

=

_t-:nﬁq-nt_]n.:“'rqid bearing undersize

Unit: mm lin)

Crank pin diameter

sTDN

49.961 - 49.974 (1.9670 - 1.9675)

0.06 (0.0024) Undersize

49.901 - 49.914 (1.9646 - 1.9651)

0.12 (0.0047) Undersize

49.841 - 49.854 (1.9622 - 1.9628)

'0.25 (0.0098) Undersize

49,711 - 49,724 (1.9571 - 1.9576)

0.50 (0.0197) Undersize

49.451 - 49.474 (1.9473 - 1.9478)

0.75 (0.0295) Undersize

49.211 - 49.224 (1.9374 - 1.9379)

1.00 (0.0394) Undersize

48.961 - 48.974 (1.9276 - 1.9281)

MISCELLANEOUS COMPONENTS

Unit: mm (in]

Camshaft sprocket
Runout [T.1LR.]

Less than 0.1 (0,004}

Flywheel
Runout [T.1.R.]

Less than 0,15 (0.0059)




ENGINE MECHANICAL — Service Data and Specifications

TIGHTENING TORQUE

Engine outer parts

Engine body parts

Unit M-m kg-m ft-lb
Alrernator bracket 44 - 54 45-55 33 - 40
:;:';:::mr wadivsting | o2y | 18-21 | 12.18
Alternator to bracket 29.39 -4 22.29
Bottom bypass inlet 10-12 10-1.2 7-9
E:t"k O 22.27 | 22.28 | 16-20
Crank pulley bolt 137 - 157 14.0 - 16.0 101 - 1186
Dust cover bolt 4.5 04-05 29-316
e 20.28 | 20-30 | 14-22
Glow plug 20.26 | 20.25 | 14-18
b pRgconneetint | 90.15 | o008 | 07.e
Injection pumpbracket | 30-35 | 3.1-36 | 22-26
::“;:" o 59.-69 | 60-7.0 | 43.81
Injection pump nut 16 -21 16-2.1 12 -15
Injection tube flare nut 22.28 22-25 16-18

Upper
Manifold | bott 10y | 32-38 | 33-37 | 24.27 -~
Bolt and r
Nut ;":ﬂ:: :":q:ﬂ 17.21 | 17-21 | 1278/
:I:z::ur:aldlr to cylinder 16.21 18-2.1 : 32 LJE .
A T
Oil cooler bracketbolt | 16-21 | 16-2.1 .|/ T2.15
Qil feed pipe bolt 19-25 | 19- z'ii 14 18",
0il pump bolt 115 | 1108 k8w
_ e "
backetbon | = | g0 g
Spill tube bolt 15 -18 :g 5.8 | 11-13
Spring set pin 30'; 40 31 -4.1 4230
Tensioner shaft '30-90 | 3.4-41| 22-30
Thermostat housing 16-21 | 16-24 [ 12-15
Vacuum pump pipe tﬁ_ltl: R?E - 31’ f.-:ﬂ,?_-;;lﬂ 20-24
Water inlet bolt 1012, | 19-12 7.9
Water outlet bolt 6421 |A16-21 | 12-18
M6 4.8, /| oa-05 | 29.38
Water pump baolt
M8 9-12 | 09-12 | 65-87

F
Unit M-m ] rﬂ-cn ) '*x___x ftlb
Camshaft sprocket bolt | 118-15% | 12-16 ° ‘ 87 -116
‘* 7
:::':uhlﬁ thrust plate g IEM n'u_ﬁ 1\0 "3 53
Chain guide bolt B 10 [N06-107 | 43.72
Chain tensioner balt i.ﬁ - ‘ll“lilh_ I).ﬁ {-_J’.i) 43-72
T SR Y N
| | > \\ s
Cylinder head bolt | - "'h}-#i;'l | 1213 | 87.94
f:::d:;:“d “'ﬁ?"' f::‘ja 054.074 | 39.54
Drive plate hu!tijlltf.4:..5'._.(1:5‘““-H1 137 - 157 14 - 16 101 - 116
Flywheel 6olt {l.ih'-i“.jj:- | 137187 | 1416 [ 101.118
[ [ ] fwe | 4-5 04-05 | 29-36
Front cover bolt — 7
5 _ ! M8 / 9.12 09-1.2 65-8.7
1 main b-urmqr.-..p bolt’ 69-83 | 70.85 | 51.61
ol pari bolt '.— 6-9 06-09 | 43.65
_Oil pan dkain .Pi'lug 20.29 20-30 14 .22
Oil' straifer bolt 9-12 | 09-12 | 65-87
"m,pthugiirqbolt 78-118 | B80-120| 58-87
F_.i?;{ji_-'{;:u nut 49.59 | 50-60 | 36-43
|| Rocker cover boit 6-9 06-09 | 43-65
'
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Special Service Tools - ENGINE MECHANICAL -

SPECIAL SERVICE TOOLS

Tool number

Tool name

ST19320000 0il filter wrench 9
KV11101900 Engine attachment i :
(LD20 engine) \
webh
A
KV11101400 Engine attachment
(LD28 engine) —
h'l:- lb'b
ST05015000 Engine stand assembly
(1) ST0O5011000 Engine stand
(2) 5T05012000 Base
KV10105800 Chain stopper
S5T10120000 Cylinder head bolt wrench
KV10104150 Crankshaft main bearing cap puller
(1 ST16511000 Crankshaft main bearing puller
(2) ST16512001 Adapter
(3) ST16701001 Adapter
ST12070000 Valve lifter

EM-28



ENGINE MECHANICAL - Special Service Tools

Tool number Tool name

KV10103950 Valve guide reamer set

(1 ST11081000 Reamer [12.2 mm (0.480 in) dia.]
@ ST11032000 Reamer [8.0 mm (0.315 in) dia.]
@) ST11320000 Drift

ST11650001 WValve seat cutter set

ST16610001 Pilot bushing puller

KVI10105501] Crankshaft rear oil seal drift _
EM03470000 Piston ring compressor

ST10640001 Pivot adjuster

KV3i0100100 Clutch aligning bar

KEV10105650 Engine stopper
(M KV10105610 Plate-and bolt
@) KV10105630 Stoppér B
@) KV10105620 Stopper A (Useless)

Front oil seal drift

(D ST15241000 Seal drift
(@) ST15243000 Bar
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