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INSPECTION

1.[] CLEAN[TOPSURFACES[OFPISTONS[AND
CYLINDER[BLOCK

(@) Turnhe[trankshaft,[and[bring[each[pistonioiop[Head
center[{TDC).[Using[a[gasket[$craper,[iemovefallifhe[¢ar-
bon[from[ihe[piston[fop[$urface.

(b)O Using[&[pasket[scraper,[temovelalllthe[gasketmaterial
fromdhe[¢ylinder[block[$urface.

()0 Using[¢ompressed[air,[blow[¢arbonand[dil[fromhe[bolt
holes.

CAUTION:

Protect[your[¢yes[when[using[high[pressure[compressed

air.

2. INSPECT TOP SURFACE OF CYLINDER BLOCK FOR
FLATNESS[{See[page[EM-105)

3. CLEAN CYLINDER HEAD

(@) Using a gasket scraper, remove all the gasket material
from the cylinder block contact surface.

NOTICE:

Be careful not to scratch the cylinder block contact sur-

face.

(b) Using a wire brush, remove all the carbon from the com-
bustion chambers.

NOTICE:

Be careful not to scratch the cylinder block contact sur-

face.

(¢) Using a valve guide bushing brush and solvent, clean all
the guide bushings.
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(d) Using a soft brush and solvent, thoroughly clean the cylin-
der head.

A04077

4. INSPECT CYLINDER HEAD

(@ Inspect for flatness.
Using a precision straight edge and feeler gauge, mea-
sure the surfaces contacting the cylinder block and the
manifolds for warpage.
Maximum warpage: 0.10 mm (0.0039 in.)

If warpage is greater than maximum, replace the cylinder head.

Intake Manifold Side
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Exhaust Manifold Side

(b) Inspect for cracks.
Using a dye penetrant, check the combustion chamber,
intake ports, exhaust ports and cylinder block surface for
cracks.

If cracked, replace the cylinder head.

A04078

(¢) Using vernier calipers, measure the thread outside diam-
eter of the cylinder head bolt.
Standard outside diameter:
9.770 - 9.960 mm (0.3846 - 0.3921 in.)
Minimum outside diameter: 9.70 mm (0.3819 in.)
If the diameter is less than minimum, replace the bolt.

Point

A04094

LEXUS LS430 (RM792E)
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5. CLEAN[YALVES

(@ Using[a[gasketgcraper,[¢hip[dffanydarbonfromheNalve
head.

(b)0 Using@Wwire[brush,[fhoroughly[¢lean[ihe[Valve.

EMO0580

6.[] INSPECT[VALVESTEMS[ANDGUIDEBUSHINGS
(@ Using[@daliper[gauge,easureftheinside[diameterdfithe
guide[bushing.
Bushing[inside[¢dliameter:
5.510 -[5.530[Inm[{0.2169 -[0.2177[in.)

A04091 A04087 A04236
(b)O Using[@[imicrometer,[measure[the[fiameter[pfihe[Valve
+ stem.
Valve[stem[diameter:
Intake 5.470 [5.485[Inm[{0.2154 —[0.2159[n.)
Exhaust 5.465 —[5.480[INm[{0.2152 —[0.2157[In.)
(©)J Subtract[ihe[yalve[$tem[dliameter[ineasurementfrom[ihe
guide[bushing[inside[diameter[ineasurement.
Standard[oil[¢learance:
EM0963 EM0964 Z00052
Intake 0.025 -[0.060[m[{0.0010 —[0.0024[in.)
Exhaust 0.030 -[0.065[im[{0.0012 —[0.0026[in.)

Maximum[¢il[¢learance:

Intake 0.08[MmM[{0.0031[ih.)
Exhaust 0.10[fnm[{0.0039[ih.)

If the clearance is greater than maximum, replace the valve and

guide[bushing[{See[page[EM-61).

INSPECT AND GRIND VALVES

(@) Grind the valve enough to remove pits and carbon.

(b) Check that the valve is ground to the correct valve face
angle.
Valve face angle: 44.5°

EMO0254 EMO0180 Z00054

LEXUS[1.S430[] (RM792E)
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() Check the valve head margin thickness.
Standard margin thickness: 1.0 mm (0.039 in.)
Minimum margin thickness: 0.5 mm (0.020 in.)

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

(d) Check the valve overall length.
Standard overall length:

Intake 94.80 - 95.30 mm (3.7323 - 3.7520 in.)

Exhaust 94.85 - 95.35 mm (3.7342 - 3.7539 in.)

Minimum overall length:

Intake 94.55 mm (3.7224 in.)

Exhaust 94.60 mm (3.7244 in.)

EMO0255

45°
Carbide
Cutter

] Width

A04222 A04081 A04228

LEXUS LS430 (RM792E)

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

(e) Check the surface of the valve stem tip for wear.

If the valve stem tip is worn, resurface the tip with a grinder or
replace the valve.

NOTICE:

Do not grind off more than minimum.

8. INSPECT AND CLEAN VALVE SEATS

(@) Usinga45° carbide cutter, resurface the valve seats. Re-
move only enough metal to clean the seats.

(b)  Check the valve seating position.
Apply a light coat of prussian blue (or white lead) to the
valve face. Lightly press the valve against the seat. Do not
rotate valve.
() Check the valve face and seat for the following:
. If blue appears 360° around the face, the valve is
concentric. If not, replace the valve.
. If blue appears 360° around the valve seat, the
guide and face are concentric. If not, resurface the
seat.
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. Check that the seat contact is in the middle of the
valve face with these width:
1.0 - 1.4 mm (0.039 - 0.055 in.)

If not, correct the valve seats as follows:
. If the seating is too high on the valve face, use 30°
and 45° cutters to correct the seat.

. If the seating is too low on the valve face, use 60°
and 45° cutters to correct the seat.

(d) Hand-lapthe valve and valve seat with an abrasive com-
pound.
(e) After hand-lapping, clean the valve and valve seat.

9. INSPECT VALVE SPRINGS

(@) 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 valve

spring.
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(b) Using vernier calipers, measure the free length of the
valve spring.
Free length: 54.05 - 54.15 mm (2.1279 - 2.1319in.)

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

Using a spring tester, measure the tension of the valve
spring at the specified installed length.

Installed tension:

210 - 226 N (21.4 - 23.0 kgf, 47.2 - 50.7 Ibf)

at 35.04 mm (1.3795 in.)

If the installed tension is not as specified, replace the valve

spring.

INSPECT CAMSHAFTS
(@) 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: 0.08 mm (0.0031 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 42.610 - 42.710 mm (1.6776 - 1.6815in.)
Exhaust 42.630 - 42.730 mm (1.6783 - 1.6823 in.)

Minimum cam lobe height:

Intake 42.46 mm (1.6717in.)

42.48 mm (1.6724 in.)

Exhaust

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

(©

Inspect the journal.

(1) Using a micrometer, measure the journal diameter
for the camshaft bearing.

Journal diameter:

26.954 - 26.970 mm (1.0612 - 1.0618 in.)

If the journal diameter is not as specified, check the oil clear-

ance.
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(@20 Using[@[micrometer,[ineasure[ihe[journal[diameter
forhe[¢amshaft[iiming[iube.
Journal[dliameter:
30.984 -[31.0000mm[{1.2198 - 1.2205[in.)
11[]] INSPECT[CAMSHAFT[TIMING[TUBE

(@ Using[@[icrometer,[ineasure[ihe[journal[diameter.
Journal[digmetgr:[39.955 -[139.864[mm[1[B730 -
1.5734[in.)

Ifhe[journal[diameterlis[hot[as[$pecified,[checkIhe[bil[tlear-

ance.

(b)O Installiiheiiming[ube[io[ihelintake[¢amshaft,[&and[¢heck
thefimingfube[furn[$moothly.
Iffhecessary,[teplace[ihe[liming[iube[and[intake[¢amshaft.

12.[] INSPECT[CAMSHAFT[GEAR[SPRING
Using[Vernier[¢alipers,[tneasure(ihe(free[dlistance[between[ihe
spring[énds.

Free[distance: 18.2 — 18.8[mm[{0.712 -[0.740[in.)
If@he[free[dlistance(is[hot[as[$pecified,[feplace[fhe[year[$pring.
13.[] INSPECT[CAMSHAFT[BEARINGS
Check[ihat[bearings[for[ilaking[&nd[$coring.
Iffhe[earings[are[damaged,[feplace[iheearing[¢aps[@nd¢yl-
inder[head[as[&[$et.

14.[] INSPECT[CAMSHAFTAND[CAMSHAFTTIMING[TUBE
JOURNAL OIL CLEARANCE

(@ Install the camshaft timing tube to the intake camshaft.
(See[page[EM-65)

(b) Clean the bearing caps and journals.

() Place the camshafts on the cylinder head.

(d) Lay a strip of Plastigage across each of the journals.
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(e)d Installihe[bearing[taps.[(See[page[EM-65)
NOTICE:

Do[hotRurnthe[¢amshaft.

A0 Remove[dhe[bearing[¢aps.

(9)0 Measure[fhe[Plastigage[@t[its[Widest[point.
Standard[oil[¢learance:

Camshaft[journal

0.030 -[0.067[mm[{0.0012 -[0.0026[in.)

Camshaft[iimingiube
journal

0.036 —[0.057[inm[{0.0014 —[0.0022[in.)
Maximum[¢il[¢learance:

Camshaft[journal 0.100[Mm([{0.0039[in.)

0.075[INm{0.0030[h.)

Camshaft[iiming[ube

journal

If@he[dil[¢learancelis[@reaterIhan[inaximum,teplace[ihe[¢am-

shaft.[lf(hecessary,[feplace[iheBearing[¢aps[@nd[¢ylinderhead

as[@[$et.

(O Completely[temove[ihe[Plastigage.

() Remove[dhe[¢amshafts.

() Removelhe[tamshaftiimingiube[fromthe[intake tam-
shaft.

INSPECT[CAMSHAFT[THRUST[CLEARANCE

(@) Install the camshaft timing tube to the intake camshaft.
(See[page[EM-65)
Installiihe[¢amshaft.[(See[page[EM-65)

(¢) Using adial indicator, measure the thrust clearance while
moving the camshaft back and forth.

Standard thrust clearance:

Intake 0.060 - 0.100 mm (0.0024 - 0.0039 in.)

Exhaust 0.030 - 0.075 mm (0.0012 - 0.0030 in.)

Maximum thrust clearance:

Intake 0.13 mm (0.0051 in.)

0.12 mm (0.0047 in.)

If the thrust clearance is greater than maximum, replace the

camshaft. If necessary, replace the bearing caps and cylinder

head as a set.

(d) Remove the camshafts.

(e) Remove the camshaft timing tube from the intake cam-
shaft.

Exhaust
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16.[] INSPECT[CAMSHAFT[GEARBACKLASH
(@0 Installlthe[drive[peartothe[famshafttimingiube[{See

page[EM-65).

Install the camshaft timing tube to the intake camshaft
(See[page[EM-65).

Install the camshafts without installing the exhaust cam-
shaft[$ub-gear[@ndfront[bearing[¢ap[{See[page
EM-65).

Using a dial indicator, measure the backlash.

Standard backlash:

0.020 - 0.200 mm (0.0008 - 0.0079 in.)

Maximum backlash: 0.30 mm (0.0188 in.)

If the backlash is greater than maximum, replace the Intake
camshaft drive gear and exhaust camshaft.

(e)
(f)

Remove the camshafts.

Remove the camshaft timing tube from the intake cam-
shaft.

Remove the drive gear from the camshaft timing tube.

INSPECT VALVE LIFTERS AND LIFTER BORES
Using a caliper gauge, measure the lifter bore diameter
of the cylinder head.

Lifter bore diameter:

31.000 - 31.016 mm (1.2205 - 1.2211 in.)

Using a micrometer, measure the lifter diameter at the
12.5 = 2.0 mm (0.492 = 0.079 in.) from the top surface.
Lifter diameter:

30.968 - 30.978 mm (1.2192 - 1.2196 in.)

Subtract the lifter diameter measurement from the lifter
bore diameter measurement.

Standard oil clearance:

0.024 - 0.048 mm (0.0009 - 0.0018 in.)

Maximum oil clearance: 0.07 mm (0.0028 in.)

If the oil clearance is greater than maximum, replace the lifter.
If necessary, replace the cylinder head.



EM-60

ENGINE MECHANICAL - CYLINDER HEAD

A03363

A03365
A03364 A04239

Y A13967

LEXUS LS430 (RM792E)

18. INSPECT UPPER INTAKE MANIFOLD

Using a precision straight edge and feeler gauge, measure the

surface contacting the lower intake manifold for warpage.
Maximum warpage: 0.15 mm (0.0059 in.)

If warpage is greater than maximum, replace the upper intake

manifold.

19. INSPECT LOWER INTAKE MANIFOLD
Using a precision straight edge and feeler gauge, measure the
surface contacting the cylinder head and upper intake manifold
for warpage.

Maximum warpage: 0.15 mm (0.0059 in.)
If warpage is greater than maximum, replace the lower intake
manifold.

20. INSPECT EXHAUST MANIFOLD
Using a precision straight edge and feeler gauge, measure the
surface contacting the cylinder head for warpage.
Maximum warpage: 0.50 mm (0.0197 in.)
If warpage is greater than maximum, replace the manifold.



