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OVERHAUL

1. REMOVE VALVE LIFTER
HINT:

Arrange the valve lifters in the correct order.
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5.
(@)

HINT:

141NS-01

REMOVE INTAKE VALVE

Using SST, compress the valve spring and remove the 2
keepers.

SST 09202-70020 (09202-00010)

Remove the spring retainer, valve spring and valve.

REMOVE EXHAUST VALVE

Using SST, compress the valve spring and remove the 2
keepers.

SST  09202-70020 (09202-00010)

Remove the spring retainer, valve spring and valve.

REMOVE VALVE STEM OIL O SEAL OR RING
Using needle-nose pliers, remove the oil seal.

REMOVE VALVE SPRING SEAT PLATE WASHER
Using compressed air and a magnetic finger, remove the
spring seat by blowing air.

Arrange the valves, valve springs, spring seats and spring re-
tainers in the correct order.
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A62595

6. REMOVE SEMICIRCULAR PLUG

7. REMOVE W/HEAD TAPER SCREW PLUG NO.1
(@) Using a hexagon wrench (6 mm), remove the 3 plugs.

v

Intake Manifold Side:
(

= @

A93872

A09534
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8. INSPECT CYLINDER HEAD FOR FLATNESS

(@) Using a precision straight edge and feeler gauge, mea-
sure the warpage on the surfaces which contact the cylin-
der block and manifolds.

Maximum warpage:

Cylinder block side 0.08mm (0.0031in.)
0.20mm (0.0079in.)
0.20mm (0.0079in.)
If the warpage is greater than maximum, replace the cylinder

head.

Intake manifold side

Exhaust manifold side

9. INSPECT CYLINDER HEAD FOR CRACKS

(@ Using dye penetrate, check the intake ports, exhaust
ports and cylinder block contact surface for cracks.

If cracked, replace the cylinder head.
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10. INSPECT INTAKE VALVE

(@ Using vernier calipers, measure the valve overall length.
Standard overall length: 102.53 mm (4.0366 in.)
Minimum overall length: 102.10 mm (4.0197 in.)

If the overall length is less than minimum, replace the valve.

(b) Using a micrometer, measure the diameter of the valve
stem.
Valve stem diameter:
5.970 to 5.985 mm (0.2350 to 0.2356 in.)

(¢) Using vernier calipers, measure the valve head margin
thickness.
Standard margin thickness: 0.9 mm (0.035 in.)
Minimum margin thickness: 0.6 mm (0.0236 in.)

If the margin thickness is less than minimum, replace the valve.

11. INSPECT EXHAUST VALVE

(@) Using vernier calipers, measure the valve overall length.
Standard overall length: 101.97 mm (4.0146 in.)
Minimum overall length: 101.55 mm (3.9980 in.)

If the overall length is less than minimum, replace the valve.

(b) Using a micrometer, measure the diameter of the valve
stem.
Valve stem diameter:
5.960 to 5.975 mm (0.2346 to 0.2352 in.)
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(¢) Using vernier calipers, measure the valve head margin
thickness.
Standard margin thickness: 0.9 mm (0.035 in.)
Minimum margin thickness: 0.6 mm (0.024 in.)

If the margin thickness is less than minimum, replace the valve.

12. INSPECT INNER COMPRESSION SPRING

(@ Using vernier calipers, measure the free length of the
valve spring.
Free length: 40.45 mm (1.5925 in.)

If the free length is not as specified, replace the spring.

(b) Using a steel square, measure the deviation of the valve
spring.
Maximum deviation: 2.0 mm (0.079 in.)

If the deviation is greater than maximum, replace the spring.

(¢) Using a spring tester, measure the tension of the valve
spring when the spring is the specified installed length.
Installed tension:

177 to 195 N (18.0 to 19.9 kgf, 39.7 to 44.1 Ibf)
at 31.1 mm (1.224 in.)
If the installed tension is not as specified, replace the spring.

13. INSPECT VALVE GUIDE BUSHING OIL CLEARANCE
(@ Usinga caliper gauge, measure the inside diameter of the
guide bushing.
Bushing inside diameter:
6.010 to 6.030 mm (0.2366 to 0.2374 in.)
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(b)

Subtract the valve stem diameter measurement from the
guide bushing inside diameter measurement.

Standard oil clearance:

Intake 0.025 to 0.060 mm (0.0010 to 0.0024 in.)

Exhaust 0.035 to 0.070 mm (0.0014 to 0.0028 in.)

Maximum oil clearance:

Intake 0.08 mm (0.0031 in.)

Exhaust 0.10 mm (0.0039 in.)

If the clearance is greater than maximum, replace the valve and
valve guide bush.

14.
(@)

REMOVE INTAKE VALVE GUIDE BUSH
Heat the cylinder head up to 80 to 100°C (176 to 212°F).

Using SST and a hammer, tap out the guide bushing.

SST 09201-10000 (09201-01060), 09950-70010
(09951-07100)

REMOVE EXHAUST VALVE GUIDE BUSH

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

Using SST and a hammer, tap out the guide bushing.
SST 09201-10000 (09201-01060), 09950-70010
(09951-07100)

INSTALL INTAKE VALVE GUIDE BUSH

Using a caliper gauge, measure the bushing bore diame-
ter of the cylinder head.

Diameter: 10.985 to 11.006 mm (0.4325 to 0.4333 in.)

If the bushing bore diameter of the cylinder head is greater than
11.006 mm (0.4333 in.), machine the bushing bore to the di-
mension of 11.035 to 11.056 mm (0.4344 to 0.4353 in.).

1CD-FTV ENGINE REPAIR MANUAL (RM1046E)

HINT:
Bushing Bore Diamet
Bushing Size usning Ol'('? lameter
mm (in.)
10.985 to 11.006
Use Standard (0.4325 to 0.4333)
11.035 to 11.056

Use Oversize 0.05

(0.4344 to 0.4353)
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Sharp 6 mm S

Reamer
(@]

A09540

N . A56676

(b) Heat the cylinder head up to 80 to 100°C (176 to 212°F).

(c) Using SST and a hammer, tap in a new guide bushing un-
til its protrusion heihgt is as specified.
SST 09201-10000 (09201-01060), 09950-70010
(09951-07100)
Protrusion height:
10.05 to 10.45 mm (0.3957 to 0.4114 in.)

(d) Using a sharp 6 mm reamer, ream the guide bushing to
obtain the standard specified clearance between the
guide bushing and valve stem.

Standard oil clearance:
0.025 to 0.060 mm (0.0001 to 0.0024 in.)

17. INSTALL EXHAUST VALVE GUIDE BUSH
(@) Using a caliper gauge, measure the bushing bore diame-
ter of the cylinder head.
Diameter: 10.985 to 11.006 mm (0.4325 to 0.4333 in.)
If the bushing bore diameter of the cylinder head is greater than
11.006 mm (0.4333 in.), machine the bushing bore to the di-
mension of 11.035 to 11.056 mm (0.4344 to 0.4353 in.).
HINT:

Bushing Bore Diameter

Bushing Size mm (in.)

10.985 to 11.006

Use Standard (0.4325 to 0.4333)

11.035 to 11.056
Use Oversize 0.05

1CD-FTV ENGINE REPAIR MANUAL (RM1046E)

(0.4344 t0 0.4353)
(b) Heat the cylinder head up to 80 to 100°C (176 to 212°F).

(¢) Using SST and a hammer, tap in a new guide bushing un-
tol its protrusion height is as specified.
SST 09201-10000 (09201-01060), 09950-70010
(09951-07100)
Protrusion height:
9.65 to 10.05 mm (0.3799 to 0.3957 in.)
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AN,

[ s— 1]
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(d) Using a sharp 6 mm reamer, ream the guide bushing to
obtain the standard specified clearance between the
guide bushing and valve stem.

Standard oil clearance:
0.035 to 0.070 mm (0.0014 to 0.0028 in.)
18. INSPECT VALVE SEATS
(@ Apply a light coat of prussian blue (or white lead) to the

valve face.
(b) Lightly press the valve against the seat.
NOTICE:

Do not rotate the valve.

(c) Check the valve face and seat according to the following
procedures.

(1)  If the blue appears 360° around the face, the valve
is concentric. If not, replace the valve.

(2) If the blue appears 360° around the valve seat, the
guide and face are concentric. If not, resurface the
seat.

(8) Check that the seat contact is in the middle of the
valve face with the following width.

Intake 1.2to 1.6 mm (0.047 to 0.063 in.)

Exhaust 1.6 t0 2.0 mm (0.063 to 0.079 in.)

/ﬁ”’“
45°
¥ X

Contacting Width
EMO0185 703988
M i
/70°
=) %
Contacting Width

EMO0186 A57105
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19. REPAIR INTAKE VALVE SEATS

NOTICE:

Releasing the seat cutter pressure gradually helps to make

smooth valve seat faces.

(@) If the seating is too high on the valve face, use 25° and
45° cutters to correct the seat.

(b) Ifthe seatingistoo low on the valve face, use 70° and 45°
cutters to correct the seat.
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Contacting Width

EMO0185 703988

45°
-Z&

Contacting Width
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EM2196
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(c) Lap the valve and valve seat by hand using an abrasive
compound.
(d) Check the valve seating position.

20. REPAIR EXHAUST VALVE SEATS

NOTICE:

Releasing the seat cutter pressure gradually helps to make

smooth valve seat faces.

(@) If the seating is too high on the valve face, use 25° and
45° cutters to correct the seat.

(b) Ifthe seatingistoo low on the valve face, use 65° and 45°
cutters to correct the seat.

(c) Lap the valve and valve seat by hand using an abrasive
compound.
(d) Check the valve seating position.

21. INSPECT VALVE LIFTER

(@ Using a micrometer, measure the lifter diameter.
Lifter diameter:
27.975 to 27.985 mm (1.1014 to 1.1018 in.)
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22. INSPECT VALVE LIFTER OIL CLEARANCE
(@ Using a caliper gauge, measure the lifter bore diameter
of the cylinder head.
Lifter diameter:
28.010 to 28.031 mm (1.1028 to 1.1036 in.)
(b) Subtract the lifter diameter measurement from the lifter
bore diameter measurement.
Standard oil clearance:
0.025 to 0.080 mm (0.0010 to 0.0031 in.)
. If the oil clearance is greater than maximum, re-
place the valve lifter.
. If necessary, replace the cylinder head.

23. INSPECT CAMSHAFT
(@) Inspect the circle runout.
(1) Place the camshaft on V-blocks.
(2) Using a dial indicator, measure the circle runout at
the center journal.
Maximum circle runout: 0.06 mm (0.0024 in.)
If the circle runout is greater than maximum, replace the cam-
shaft.

(b) Using a micrometer, measure the cam lobe height.
Standard cam lobe height:

Intake 46.57 to 46.67 mm (1.8335 to 1.8374 in.)
Exhaust 47.52 to 47.62 mm (1.8709 to 1.8748 in.)
Minimum cam lobe height:
Intake 46.10 mm (1.8150 in.)
Exhaust 47.05 mm (1.8524 in.)

If the cam lobe height is less than minimum, replace the cam-
shaft.

(¢) Using a micrometer, measure the journal diameter.
Journal diameter:
26.969 to 26.985 mm (1.0618 to 1.0624 in.)
If the journal diameter is not as specified, check the oil clear-
ance.



14-36

ENGINE MECHANICAL - CYLINDER HEAD ASSY (1CD-FTV)(From September,

2003)

Plastigage

A09557

Y A09548
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24. INSPECT CAMSHAFT OIL CLEARANCE

(@) Clean the bearing caps and camshaft carrier.

(b)  Check the bearings for flaking or score.

If the bearings are damaged, replace the bearing caps, cam-

shaft carrier and cylinder head as a set.

(c) Place the camshaft carrier and camshafts on the cylinder
head.

(d) Lay astrip of Plastigage across each of the camshaft jour-
nals.

(e) Install the bearing caps.
Torque: 20 N-m (204 kgf-cm, 15 ft-1bf)
NOTICE:
Do not turn the camshaft.
() Remove the bearing caps.

(@) Measure the Plastigage at its widest point.

Standard oil clearance:

0.025 to 0.080 mm (0.0010 to 0.0031 in.)
If the oil clearance is greater than maximum, replace the cam-
shaft. If necessary, replace the bearing caps, camshaft carrier
and cylinder head as a set.
(h) Completely remove the Plastigage.

25. INSPECT CAMSHAFT THRUST CLEARANCE
(@) Install the camshaft.
(b) Using a dial indicator, measure the thrust clearance while
moving the camshaft back and forth.
Standard thrust clearance:
0.035 to 0.110 mm (0.0014 to 0.0043 in.)
If the thrust clearance is not as specified, replace the camshaft.
If necessary, replace the bearing caps, camshaft carrier and
cylinder head as a set.

26. INSPECT CAMSHAFT GEAR BACKLASH
(@) Install the camshafts.
(b) Using a dial indicator, measure the backlash.
Standard backlash:
0.014 to 0.170 mm (0.0006 to 0.0067 in.)
If the backlash is greater than maximum, replace the cam-
shafts.
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INSTALL TIGHT PLUG

Apply adhesive around new tight plugs.
Adhesive: Part No.08833 - 00070, THREE BOND 1324

or equivalent

Using SST, tap in the tight plugs as shown in the illustra-

tion.

SST 09950-60010 (09951-00210),

(09951-07100)

09950-70010

Intake Side:

Cylinder Block Side:

Front Side:

o ° O
ﬂ
o 5 . 0)6; o @ o
Oo o O
0%° Omﬁ
J_]_r*\_rv\\%_f 777777 ]_r-\_m_,]—fi\j\\:l
. 1.5 mm
Rear Side (0.059 in.)
-

A85938
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28. INSTALL RING PIN
(@ Using a plastic-faced hammer, tap in new ring pins until
thier protrusion heights are as specified.

Upper Side:

8 mm Protrusion Height: 3 mm
(0.315in.) (0.118in.)

11 mm
(0.433in.)

Intake Side:

NG UBNGNEANG NG W S
OOO OO@ OO@ QOOQ 12.5 mm
.| O] lL40O] T}%@[ T}Pfﬂ (0.492in.)

P A85939

29. INSTALL STRAIGHT PIN
(@) Using a plastic-faced hammer, tap in new straight pins.

Front Side: Upper Side:
1\* (AN
I8 ;
i’] Qg , 11 mm E 16 mm
| (0.433in. <~ (0.6301n.)
7 mm 7 mm
(0.276in.) (0.276in.)
Protrusion Height: 6 mm (0.236 in.) Protrusion Height: 11 mm (0.433 in.)
=] AB5940
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30. INSTALL STUD BOLT
(@) Install the stud bolts as shown in the illustration.
Torque:
8.8 N-m (90 kgf-cm, 78 in.-Ibf) for bolt A
12 N-m (120 kgf-cm, 8.7 ft-1bf) for bolt B
28 N-m (286 kgf-cm, 21 ft-Ibf) for bolt C
8.8 N-m (90 kgf-cm, 78 in.-Ibf) for bolt D
8.8 N-m (90 kgf-cm, 78 in.-1bf) for bolt E

Rear Side:

Intake Side:

Exhaust Side:

C in)
D ¥ 57 41.5 mm
!J—J 7%;&*4)]#/}* ; (1.64in.) 314356n|1nm :(31432Tn
9 N W ol
ﬂ [ ﬂ oz lef | I
B B B g A (M8) BM10) C(M10) D (M8) E (M8)
) AB5941

31. INSTALL W/HEAD TAPER SCREW PLUG NO.1
(@) Apply adhesive to the plug ends.
Adhesive: Part No. 08833 - 00070, THREE BOND 1324 or equivalent
(b) Using a hexagon wrench (6 mm), install the 3 plugs.
Torque:25 N-m (255 kgf-cm, 18 ft-Ibf)
32. INSTALL SEMICIRCULAR PLUG
(@ Apply seal packing to the semicircular plug grooves.
Seal packing: Part No. 08826 - 00080 or equivalent
(b) Install the semicircular plug to the cylinder head.

Y A62596

33. INSTALL VALVE SPRING SEAT PLATE WASHER

1CD-FTV ENGINE REPAIR MANUAL (RM1046E)
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34. INSTALL VALVE STEM OIL O SEAL OR RING
(@ Apply a light coat of engine oil to the valve stem.
(b) Install a new oil seal on the valve guide bushing.

35. INSTALL INTAKE VALVE
(@) Install the valve, valve spring, and spring retainer.

(b) Using SST, compress the valve spring and place the 2
keepers around the valve stem.
SST  09202-70020 (09202-00010)

(¢) Using a plastic-faced hammer and the valve stem (not in
use) with its tip wrapped in vinyl tape, lightly tap the valve
stem tip to ensure proper fit.

NOTICE:

Be careful not to damage the valve stem tip.

36. INSTALL EXHAUST VALVE
(@) Install the valve, valve spring, and spring retainer.
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(b) Using SST, compress the valve spring and place the 2
SST keepers around the valve stem.
SST  09202-70020 (09202-00010)

A56672

(¢) Using a plastic-faced hammer and the valve stem (not in
use) with its tip wrapped in vinyl tape, lightly tap the valve
stem tip to ensure proper fit.

NOTICE:

Be careful not to damage the valve stem tip.

N . B A56685
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