4-22
4-37

Page
4-2
.. 4-4

Lu
O
>
o
L
0
.

CYLINDER BLOCK ...,

CYLINDER HEAD ...
TIMING CHAIN ...

CUTAWAY VIEW ...,

/renuew-doysxiom-iredal
-92IAI9S-aUIBUS-1E1Z/SPeO|UMOP/WO’ [enuewlredale mmm//:sdiy :peojumod |[N4
renue doysyiopn Jreday ao1nias aulbug 1 €% g :10npoid


https://www.arepairmanual.com/downloads/2t3t-engine-service-repair-workshop-manual/
https://www.arepairmanual.com/downloads/2t3t-engine-service-repair-workshop-manual/

4_2

27 & 3T ENGINE SERVICE — Cutaway View
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2T & 3T ENGINE SERVICE - Cutaway View
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44 2T & 3T ENGINE SERVICE - Cylinder Head

CYLINDER HEAD
DISASSEMBLY

Disassemble the parts in the numerical arder
shown in the figure,

Fig. 4-3

9 Fig. 41
412

Spark Plug

Intake Manifoid
Exhaust Manifald
Cylinder Mead Cover
Cylinder Head Bolt
Valve Rocker Shaft Subassembly
Push Rod

Cylinder Head & Cylinder Head Gasket ‘@
Valve & Valve Spring

L e
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Fig. 4-4

fﬁ Set the Na.1 cylinder to TDC/compression.

é Remove the piug cords by carefully putling on
the rubber boots.

Fig. 4-6

Loosen the each intake manifold bolt and nut
a little at a time, and in the sequence shown in
the figure.

Loosen the each exhaust manifoid belt and nut
a little at a time, and in the seguence shown in
the figure.
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Fig. 4-11

l.oosen each cylinder head holt a little at a time
and in the sequance shown in the figure.

A Arrange the push rods in order,

@

If the cylinder head is difficuit to iift off, pry
with a screwdriver between the had and block as
shown in the figure.

Remove the valve spring with SST,
SST([09202-43012]
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Arrange the disassembied parts in order,
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Fig. 4-13

.

INSPECTION & REPAIR

Cylinder Head
i.

2.

3.

Clean the cumbustion chamber and remove
any gasket maierial fram the manifold and
head surface.

Check the cylinder head for cracks or ex-
cessively burnt valve surfaces.

Chack the cylinder head surface flatness
with a precision straight edge.

If warpage exceeds the limit, correct it by
machining, or replace the head.
Cylinder head surface warpage:
Limit 0.05 mm
{0.002 in.}
Maximum reface:
Limit $.2mm
{0.01 in.}
Manifold mounting surface warpage:
Limit 0.10 mm
(0.004 in.)

Valve, Guide & Seat

1. Clean the valves.
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Fig. 4-17

'U@?..

3.

4,

Check the valve stem to valve guide- clea-
rance of each valve by inserting the valve
stem into the guide and moving back and
forth as shown in the figure.

Measure the valve stem oil clearance.

{n

(2)
(3)

—Note —

Measure at several places and use the maximum
wear for calculation.

Measure the inside diameter of the
valve guide at several places with an
inside dial gauge.

Measure the valve stem diameter,
Calculaie the cleararice betwesn the
valve stem and vaive guide by subtract-
ing the difference where the clearance
is the largest.
Stem oil clearance:
Limit IN 008 mm
(0.003 in.}
EX 0.10 mm
(0,004 in.)
If the clearance exceeds the [imit,
replace both valve and guide.

Replace the valve guide.
(1)

Bend the bushing.
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(2)  Heat the cylinder head to 80 — 100°C
(176 — 212°F).

(3) From the top, drive cut the guide
toward the combustion chamber with
SST.
S5T[09201-60011]

(4)  Heat the cylinder head to 80 — 100°C
(176 — 212°F).

(5)  With SST drive in the guide until the
snap ring makes contact,
SST[09201-60011}

- Note —

1. Insure that the hole is clean.

2. Before inserting the guide apply a thin coat
of il to it and the guide hole.

{6) Ream the guide to the specified clea-
rance with an 8 mm (0.3 in.) reamer.
Stem oil clearance:
IN  0.025 — 0.060 mm
{0.0010 — 0.0024 in.)
EX 0.030 — 0.065 mm
(0.0012 — 0.0026 in.)

5. Grinding valves and seats
{1} Grind all valves to remave the pits and
carbon.
Valve face angle: 44 5°
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Fig. 4-25

g} {2)  Check the valve head margin and
replace if less than specified.
Head edge thickness:
Limit N 05mm
{0.02 in.}
EX 0.7mm
(0.03 in.}

Margin

U@ 13} Inspect the valve stem tip.

Fig. 4-27

i

{4y If the valve stem tip is worn, resuriace
with a valve grinder, but do not grind
off more than 0.5 mm (0,02 in.).

OveraH length:
Limit 108.5 mm
(4.27 in.)

(5} Resurface the valve seats with a 45°
carbide cutter.
Remove only encugh metal to clean
the seat.
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Fig. 4-29

s

Fig. 4-30

/
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Fig. 4-31

Fig. 4-32

{6) Coat the vaive face with prussian blue
or white lead. Locate the contact
point on the valve by rotating the
valve against seat,

-~ Note —
Seat contact should be in middle of valve face
with the following width:
IN 1.2~—1.6mm
(0.05 — 0.06 in.}
EX 12-16mm
(0.05 - 0,06 in.}

(7) Correct the seat position.
To correct seating that is too high,
use 307 and 457 cutters. |f seating is
too low, use 60° {IN) or 658° (EX) and
457 cutters,

(8) Check valve concentricity.
Lightly coat seat with prussian blue.
Install valve and rotate. If blue appears
360° around face, valve stem and face
are concentric. |f not, replace the
valve.

{9} Valve seat grinding
Turn the stem slightly with gach light
tap on the valve seat.
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Fig. 4-34

SSERETERE

Ganeis

Fig. 4-35

Valve Spring

1. Check the sguareness of the valve springs
with a steel square and surface plate. Turn
the spring around slowly and observe the
space betwean the tep of the spring and the
square, Replace the spring if it is out of
square more than the specified limit.

Squarness limit: 1.9 mm
(0,08 in.)

2. Measure the spring free height. Replace
springs that do not meet specification.
Free length: 42.1 mm
{1.66 in.)

3. Using a spring tester, measure the tension of
each spring at the specified installed height.
Replace any spring that does not meet
specification.

Installed length: 37.7 mm

{1.48 in.}
Installed load:
STD 26.3 kg
{58.0 Ib}
Limit 23.7 kg
{52.3 Ib}

Rocker Arm & Shaft
1. Check the rocker arm to shaft clearance.
1T worn excessively, disassemble and inspect.



Fig. 4-39

Fig. 4-40

Front

Intake

2, Measure the clearance with a dial indicator
and outside micrometer,
if clearance exceeds the limit, replace the
rocker arm bushings and/or shaft,
Qil clearance:
ST 0.0T — 0.05 mm
(0.0004 — 0.0020 in.)
Limit 0.06 mm
(0.0024 in.}
— Note —
Measure at the maximum wear point on the
rocker arm installation part.

3. Check the contact surface of the valve
rocker arm stem end.

4. If the valve rocker arm surface contacting
the valve stem end is worn excessively,
either grind or replace the rocker arm.

A 5. Assemble the rocker arm and shaft,
(1) Assemble the rocker arm, springs and

supports as shown in the figure.
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{2} Face the hole of intake rocker shaft
(A} and exhaust rocker shaft (B}
towards the frant,

(3) As there are 3 types aof rocker
supports, install No.1 to the front side
and Neg.3 to the rear side.

(4} Face the side of the rocker support
with an F mark toward the front,

{5)  The shart rocker arm is for intake side.

(6] Align the hole of the rocker support
with the rocker shaft groove and
install to the cylinder head bolt.

{7)  The short rocker arms are for intake
and the iong for exhaust.
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Manifold

1.

Inspect the cylinder head contacting surfaces
for warpage and replace the manifold if it
exceeds the fimit,
Installing surface warpage:
Limit 0.3 mm
{0.01 in.)

Check the manifald surface for flatness with
a precision straight edge,
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ASSEMBLY

Assemble the parts in the numerical order shown
in the figure.

Fig. 4-47

e Thoroughly clean the parts to be assembled.
e Apply clean engine oil on the sliding and rotating surfaces of the parts before assembly.

8 rig. 4-61

9

6

5 Fig. 4-55

4 Fig 454
4-56
)

3 4-59

Fig. 4-53

2 S —
Fin. 4-51
4-52

Valve & Valve Spring
Cylinder Head & Cylinder Head Gasket
Push Rod

Vaive Rocker Shaft Assembly

Cylinder Head Bolt

Cylinder Head Cover

Exhaust Manifold

Intalkke Manifold

I R

Spark Plug
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Fig. 4-48

Install the spring seat and oil sea) as shown in the
figure. The head must be clean and the oil seal
inserted to where the end contacts the spring seat
top.

Assembie the valve spring and install the retainer
locks with SST.
SST[08202-43012]

Fig. 4-50

A Tap the vaive stems lightly to assure proper fit.

" Clean the bolt hole with compressad air,
i B
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Install a new gasket as shown in the figure,

The short<push rods are for intake and the long
for exhaust.

Loosen the adjusting screw lock nut before
instaliing.

Tighten each cylinder head bolt a littleat a time
to the specified tarque in the sequence shown in
the figure,
Tightening torque: 8.5 — 9.5 kg-m
{61 — 69 ft-ib)
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Fig. 4-56

} Adjust the valve clearance,
1. Set No.1 cylinder TDC/campression.

2. First, adjust the valve clearance of only the
. . valves indicated by arrows in the figure,

Valve clearance:

IN  0.18 mm
(0.007 in.)

EX 0.30mm
{0.012in.)

Fig. 4-58

‘ﬁ 4. Turn the crankshaft 360° and atign the
- \ mark,

Fig. 4-59

A 4, Next, adjust the clearances of the remaining
valves (indicated by arrows).




2T & 3T ENGINE SERVICE - Cylinder Head 4-21

Fig. 4-61

5. Tighten the each exhaust manifold bolt and
nut a little at a time to the specified torque
in the sequence shown in the figure,

Tightening torque: 3.0 —4.5 kg-m
{22 — 32 ft1b)

6. Tighten the each intake manifold bolt and
nut a little at a time to the specified torque
in the sequence shown in the figure,

Tightening torque: 1.8 — 2.5 kg-m
(13 — 18 ft-Ib)
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TIMING CHAIN
DISASSEMBLY
Disassenble the parts in the numerical order
shown in the figure,
Fig. 4-62

1 Fig. 463

13 Fig. 4-673

A

1. Distributor 8.  Timing Chain Cover & Gasket
2, Fuel Pump & Insulator 9.  Chain RBamper

3. Valve Lifter 10. Chain Tensioner

4. Fan & Fan Pulley 11.  Timing Chain & Timing Gear
5. Water Pump 12. Camshaft Thrust Plate

6. Crankshaft Pulley 13. Camshaft

7. Qil Pan
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Fig. 4-63

AN

{\_ Set the No.1 cylinder to TDC/compression,

Remove the crankshaft pulley with SST.
SST[09213-31021]

Remove the both gears by pulling them out
uniformly.
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e While turning the camshaft, slowly pull out so as
not 1o damage the camshaft bearing.
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INSPECTION & REPAIR

Valve Lifter
Check the valve lifter tor wear or damage.

Inspect the lifters and lifter bores for wear,
Oil clearance:
STD 0.02 —0.03 mm
(0.0008 — 0.0012in.}
Limit 0,1 mm
{0.004 in.)

Timing Gear & Chain

1. Inspect gears and chains for cracks, wear
or chipped teeth,

If damaged, replace gears and chain.
2. Measure the gear for wear in the method
shown in the figure,

3. If measurement is below limit, replace gears

and chains.
Wear limit:
A Crankshaft sprocket
59.4 mm
{2.34 in.}
B  Camshaft sprocket
113.8 mm

(4.48in.)
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Fig. 4-72

4. Measure the elongation of the timing chain.
Chain elongation:
Limit 291.4 mm tension at & kg
{11.47 in.) {11 1b)

Fig. 4-73

Chain Tensioner
1. Chack the body and plunger for wear and
measure the tensioner head as shown in the
figure, 1f worn down over the Himit, replace
as a unit.
Plunger head thickness:
Limit 125 mm
(0.49 in.)

2. Tensioner plunger and body cylinder air
tightness test.
Take out the plunger spring. Coat the
plunger with engine oil, close off the 2 oil
orifices on the tensicner body and pull the
plunger. If there is a return pulling force on
the plunger, it is air tight.

Chain Damper
Inspect the chain damper for wear.
Measure chain damper and check for wear,
Damper thickness: Limit 5.0 mm
(020 in.)
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Timing Gear & Thrust Plate
1. Install the thrust plate and timing gear to
the camshaft.
Tighten the camshaft timing gear set bolt,
Tightening torque: 7.0 — 11.00 kg-m
(81 — 79 t-ib)

2. Measure the thrust clearance,
I it exceeds limit, replace the thrust plate,
Thrust clearance:
STD 0.07 — 0.15 mm
{0.003 — 0.006 in.)
Limit 0.3 mm
(0.01in.)

Camshaft

1. Inspect the gear and cam for cracks, wear or
chipped teeth,
If damaged, replace the camshaft.

2. Check the camshaft for runout. Repiace
camshaft i it exceeds the limit.
Runout limit: 0.06 mm
(0,002 in.)

— Note —
Rotate the camshaft one turn, and divide the
maximum gauge difference by 2.
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Fig. 4-80

3. Measure the cam lobe height. If wear ex-
ceeds the limit, replace the camshaft.

Cam height:
Limit IN 38.29mm
{1.507 in.)
EX 3819 mm
(1.504 in.)

4. Measure the oil clearance,
(1) Measure the camshaft journal.
Journal diameter:
No.1 46.459 — 46.475 mm
{1.8291 — 1.8297 in.}
No.2 46.209 — 46.225 mm
{1.8192 — 1.819% in.}
No.3 45,959 — 45975 mm
{1.8094 — 1.8100in.}
No.4 45,709 — 45.725 mm
{1.7996 — 1.8002in.)
No.5 45459 — 45475 mm
{1.7897 — 1.7904 in.)

(2) Measure the inner diameter of the
bearing.
Oil clearance:
STD 0.025 — 0.066 mm
{0.0010 — 0.0026 in.}
Limit 0.1 mm
(0.004 in.)

Replace The Camshaft Bearing

When replacing, use SST and remove parts in the
following order:

SST[09215-25010]

1. Tight plug
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Fig. 4-84
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2. HRemove the No.1, No.2 and No.b bearings.

— Note —

The numbers 1 through 5 imprinted on the SST
refer to the bearing number.

$8T[09215-25010]

3. Remove the No.3 bearing,
Puil the No.3 bearing rearward and ieave it
in the cylinder block,

4.  Hemove the No.3 and No.4 bearings.
Insert No.2 piece into the No.3 bearing in
the block and remove both No.3 and No.4
hearings together,

5. Install the No.4 bearing,
Use No,1 bearing as a guide.

-~ Note —
When inserting the bearings, align each oil hole
with those on each piece.
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