EM-115

ENGINE MECHANICAL - CYLINDER BLOCK

A16861

P A16862

LH Piston

Front
Mark
(1 Cavity)

Outside Mark

P
RH Piston
([‘/j/—’_}?
Front Mark i
(2 Cavities)
P W ) Outside Mark

A16864

A16865 A16863

A16838

LEXUS LS430 (RM792E)

EMOED-03

REASSEMBLY

HINT:

»  Thoroughly clean all parts to be assembled.

. Before installing the parts, apply new engine oil to all slid-
ing and rotating surfaces.

. Replace all gaskets, O-rings and oil seals with new parts.

1. ASSEMBLE PISTON AND CONNECTING ROD

(@) Using a small screwdriver, install a new snap ring on one
side of the piston pin hole.

(b)  Gradually heat the piston to about 60°C (140°F).

() Coat the piston pin with engine oil.

(d) Position the piston front mark with respect to the outside
mark on the connecting rod as shown in the diagram.

NOTICE:

The installation directions of the piston and connecting rod

are different for the LH and RH banks. The LH piston is

marked with ”3L”, the RH piston with ”3R”.

(e) Align the piston pin holes of the piston and connecting
rod, and push in the piston pin with your thumb.

() Using a small screwdriver, install a new snap ring on the
other side of the piston pin hole.
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2. INSTALL PISTON RINGS

(@) Install the oil ring expander and 2 side rails by hand.

(b) Using a piston ring expander, install the 2 compression
rings with the code mark facing upward.

Code mark:
No.1 1R
No.2 2R

(c) Position the piston rings so that the ring ends are as
shown.

NOTICE:

Do not align the ring ends.

3. INSTALL BEARINGS

(@) Align the bearing claw with the groove of the connecting
rod or connecting cap.

(b) Install the bearings in the connecting rod and connecting
rod cap.

4. INSTALL MAIN BEARINGS
HINT:

. Main bearings come in widths of 19.5 mm (0.768 in.) and
22.5 mm (0.886 in.). Install the 22.5 mm (0.886 in.) bear-
ings in the No.1 and No.5 cylinder block journal positions
with the main bearing cap. Install the 19.5 mm (0.768 in.)
bearings in the other positions.

. Upper bearings have an oil groove and oil holes; lower
bearings do not.
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(@) Alignthe bearing claw with the claw groove of the cylinder
block, and push in the 5 upper bearings.

(b)  Align the bearing claw with the claw groove of the main
bearing cap, and push in the 5 lower bearings.

HINT:

A number is marked on each main bearing cap to indicate the

installation position.

5. INSTALL UPPER THRUST WASHERS

Install the 2 thrust washers under the No.3 journal position of
the cylinder block with the oil grooves facing outward.

6. PLACE CRANKSHAFT ON CYLINDER BLOCK

7. PLACE MAIN BEARING CAPS AND LOWER THRUST
WASHERS ON CYLINDER BLOCK

(@) Install the 2 thrust washers on the No.3 bearing cap with
the grooves facing outward.

(b) Install the 5 main bearing caps in their proper locations.
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HINT:

Place[the[bearing[¢aps[levelland[letthem[ieturnfio(their[driginal

position[by[iheir[dwn[Wweight.

NOTICE:

Do[hot[installthe[inain[bearing[¢ap[by[lappingl[it.

8.[] INSTALLMAINBEARINGCAPBOLTS

HINT:

(1 Thefihainbearing¢ap[bolts[are[fightened[ih2[progressive
steps[{steps[{b)[and[{d)).

o1 Iffany[one[dfihe[main[bearing[¢ap[bolts[is[broken[dr{dle-

formed,[teplaceli.

(@0 Applyl@ight[¢oat[of[engine[dilldn[ihe[ihreads[&nd[under
the[ain[bearing[¢ap(bolts.

(b)0 Install@ndUiniformlyfightenthe[20[mainBearing[¢apbolts
in[$everal[passes,[in[the[$equence[$hown.
Torque:[27[N-m[{275[kgf-cm,[20[ft-1bf)

IfCRny[pbne[bfthe[main[bearing[tap[bolts[Hoes[hot[meet[the

torque$pecification,[teplace[ihe[inain[bearing[¢ap[bolt.

Mark[3he[front[ofihe[inain[bearing[¢ap[bolt[with[paint.
Retightenthe[thainearing[dap[Bolts[by[@0 °infthehumer-
ical[drder[$hown.
Check[that[ihe[painted[inark[is[how[at@®0° [ahgle[fo[ihe

front.

Installfa[hew[$eal[Washer[o[ihe[nain[bearing[¢ap([bolt.
InstAliland[Liniforthy(ightBnihe 10CmAin[oearihg[Fap
bolts.

Torque: 49 N-m (500 kgf-cm, 36 fi-1bf)

(h)  Check that the crankshaft turns smoothly.

9. CHECK CRANKSHAFT THRUST CLEARANCE
(See[page[EM-96)



EM-119

ENGINE MECHANICAL - CYLINDER BLOCK

Front Mark#v\
(1 Cavity) -

Front Mark

(2 Cavities) Front

A16871
A16872

A16873 A16870

Outside Mark (Protrusion)”

RH Bank

relip Outside Mark (Protrusion) / agszzs

LEXUS LS430 (RM792E)

10. INSTALL PISTON AND CONNECTING ROD
ASSEMBLES

Using a piston ring compressor, push the correctly numbered
piston and connecting rod assemblies into each cylinder with
the front mark of the piston facing forward.

NOTICE:

The shape of the piston varies for the LH and RH banks. The

LH piston is marked with ”3L”, the RH piston with "3R”.

11. PLACE CONNECTING ROD CAP ON CONNECTING
ROD

(@) Match the numbered connecting rod cap with the con-
necting rod.

(b)  Align the pin groove of the connecting rod cap with the
pins of the connecting rod, and install the connecting rod
cap.

(c) Check that the outside mark of the connecting rod cap is
facing in correct direction.

12. INSTALL CONNECTING ROD CAP BOLTS

HINT:

»  The connecting rod cap bolts are tightened in 2 progres-
sive steps (steps (b) and (d)).

. If any one of the connecting rod cap bolts is broken or de-
formed, replace it.
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(@0 Apply[@dight[¢oat[of[engine[dilldn[ihe[ihreads[&nd[under
the[heads[df{ihe[¢onnecting[fod[¢ap[bolts.

(b)O Installland[alternatelylighten[the[R[Fonnecting[tod[tap
bolts[in[$everal[passes.
Torque:[24.5[N-m[(250[kgf-cm, 18[ft-1bf)

Iffany[one[pfRhe[tonnecting[fod[tap[bolts[oes[hot[meet[the

torque$pecification,[teplace[fhe[¢onnecting[fod[¢apbolts.

(0 Markdhe[dront[dfihe[¢onnecting[¢ap[bolt[with[paint.

(d)0 Retighten[ihe[¢ap[bolts[P0° [@s[$hown.

(e)] Check{ihat[ihe[painted[mark[is[how[at[@®0° @ngle[fo[the
front.

(f)  Check that the crankshaft turns smoothly.

13. CHECK CONNECTING ROD THRUST CLEARANCE
(See[page[EM-96)

14. INSTALL REAR OIL SEAL RETAINER

(@ Remove any old packing (FIPG) material and be careful
not to drop any oil on the contact surfaces of the oil seal
retainer and cylinder block.

. Using a razor blade and gasket scraper, remove all
the oil packing (FIPG) material from the gasket sur-
faces and sealing grooves.

»  Thoroughly clean all components to remove all the
loose material.

« Using a non-residue solvent, clean both sealing
surfaces.

(b) Apply seal packing to the oil seal retainer as shown in the
illustration.
Seal packing: Part No. 08826-00080 or equivalent

. Install a nozzle that has been cuttoa2 - 3 mm (0.08
- 0.12in.) opening.

. Parts must be assembled within 5 minutes of ap-
plication. Otherwise the material must be removed
and reapplied.

. Immediately remove nozzle from the tube and rein-
stall cap.

(c) Install a new O-ring to the cylinder block.
(d) Install the oil seal retainer with the 7 bolts.
Torque: 8.0 N-m (80 kgf-cm, 71 in.-Ibf)
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15.[] INSTALL[ENGINE[COOLANT[PRAIN[UNIONS

(@0 Apply$ealpackingo[2[or[B[ihreads.
Seal[packing:[Part[No.[08826-00100[or[équivalent

(b)0 Installiihe[RH@ANd[IH[drain[Uinions.
Torque:[49[N-m[{500[kgf-cm,[36[ft:-1bf)

HINT:

Afterapplyingthe[specifiedforque,fotateihe[drain[union[¢lock-
wise[until[its[drain[port[isdacing[forward.

16.[] INSTALL[WATER[SEAL[PLATE

(@0 Removel[@ny[old[packing[{FIPG)[material[and[be[¢areful
notfo[dropany[dilldnihe[¢ontactgurfaces([dfthe[sealplate
and[¢ylinder[block.

(©

o[}

o[]

o[}

Using[a[lazor{blade[@nd[¢asket[$craper,[iemove[all
the[dldpacking[(FIPG)[materialfrom[the[gasket[gur-
faces[@nd[$ealing[¢roove.
Thoroughly[¢lean[@lil¢omponents[iotemovelali[ihe
loose[material.
Using[B[hon-residue[Bolvent,[clean[both[sealing
surfaces.

Apply[sealpacking[io[the[seal[plate[as[Ehown[in[the[il-
lustration.
Seal[packing:[Part[No.[08826-00080[or[¢équivalent

o[}

o[]

o[]

Install[dMozzlefhathasBeen[¢uto@2 —[Bnm[(0.08
-[0.12[in.)[®pening.
Parts[must[be[Assembled[Wwithin[b[minutes[ D ap-
plication.[Dtherwise[ihe[materialinust[befemoved
and[teapplied.
Immediately[iemove[hozzle[from[ihe[fube[and[iein-
stall cap.

Install the seal plate with the 2 nuts. Alternately tighten the
nuts in several passes.

Torque: 14 N-m (145 kgf-cm, 10 ft-1bf)

17.[] INSTALLOIL[PUMP[{See[page[L.U-15)

18.[] INSTALLOILSTRAINER[{See[page[lLU-1F)

19.[] INSTALLNO.1[DIL[PAN[{See[page[l.U-15)

20. INSTALL OIL PAN BAFFLE PLATE
(See[page[lLU-15)

21.[] INSTALL[NO.2[DIL[PAN[{See[page[lLU-15)

22.[] INSTALL[WATER[PUMP[{See[page[CO-9)
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23.[] INSTALL[ENGINE[WIRE
(@0 Installihe[éngine[Wire[fo[fhe[lH[$ide[dfthe[¢ylinderblock
with[ihe[4[bolts.

(b)0 Installiihe[éngine[Wire[¢over[With[The[2[Dolts.

(©)0 Installfhe2Brackets[dn[the[éngineWire[fo[the[RH[$ide[df
the[¢ylinder[block[Wwith[ihe[2[bolts.

(d)O Connectihe[¢rankshaft[position[$ensor[¢onnector.
24.[]1 INSTALLIKNOCK[SENSORS[{See[page[FI-76)

25.[] INSTALLSTARTER[{See[page[ST-17)

26.[] INSTALL-HENGINE[MOUNTINGBRACKET

Install[the[iounting[racket[With[ihe[#4[bolts.
Torque:[36[N-m[(370kgf-cm,27[t-1bf)

HINT:

The[lLH[Mnounting[®bracket[is[iarked[With[IL".

27.[] INSTALL[RH[ENGINE[MOUNTING[BRACKET

Install[the[ounting[bracket[With[ihe[#[bolts.
Torque:[B6[N-m[{370[kgf-cm,[27[ft-1bf)

HINT:

The[RH[Mounting[bracket[is[marked[with[1R”.

28.[] INSTALLCYLINDER[HEADS[{See[page[EM-65)

29. INSTALL TIMING BELT AND PULLEYS
(See[page[EM-26)

30. DISCONNECT ENGINE FROM ENGINE STAND



