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ENGINE MECHANICAL — PARTIAL ENGINE ASSY (5L-E)

141

PARTIAL ENGINE ASSY (5L-E)
COMPONENTS

Qil Filler Cap [12(120. 9)

tﬁa

Cylinder Head Cover
Cylinder Head Cover Gasket ——

| 25 (255, 18) | :
L g |I' :

Camshaft Bearing Cap ——a—.—% i
Camshaft Bearing ———qa -y

Camshall :

Camshaft Bearing . ,E o

See page 14-3 [ x 14
1st: 78 (800, 58) -
2nd: Turn 90" ¥4 !
3rd: Turn 90° i
® Gasket L et
Camshaft Oil Seal Retainer

Timing Gear Woodruff Key

¢ Oil Seal Retainer
No. 2 Oil Seal

{‘1'3"
| 18(185,13)

Camshaft Timing Pulley
Timing Belt No. 2 Cover

[_I‘_\I:m (kgf-cm, ft-Ibf) | : Specified torque
® Non-reusable part

P

__# Cylinder Head

Cylinder Head

Gasket

A8
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ENGINE MECHANICAL _—  PAHTIAL ENGINE ASSY 1SL-E}

@ Engine Rear Oil Seal

® Gasket et

|

Water'Pump e
i i Cg = : -'“J
‘ N @ ; ) "__._:- =

.M .‘_ S I

Tension Spring Bracket
[ 23230, 17) - # Gasket

¢ Timing Gear Case or
Timing Chain Case
Oil Seal

x5

Timing Belt
Idler No. 2

-1

|
Timing Belt

Idler No. 1 Idler Tension Spring o Giasket—o x&16
| [ 35350, 25) |
Crankshaft Timing Pulley Drain Plug

I'N-m (kgf-cm, ft-bf) | : Specified torque

&

¢ Non-reusable part

a—lj 18(180, 13) |

AVL7a?
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ENGINE MECHANICAL -  PAHRTIAL ENGINE ASSY (5L-E!

OVERHAUL

1. REMOVE OIL FILLER CAP SUB-ASSY
2. REMOVE CYLINDER HEAD COVER SUB-ASSY
(a) Remove the 9 bolts, nut, cylinder head cover and gasket.

3. REMOVE CAMSHAFT TIMING PULLEY
(a) Setthe No. 1 cylinder to approx. 90° BTDC/compression.
HINT:
Set the No.1 cylinder to 90” BTDC/compression 1o avoid inter-
ference with the piston top and valve head.

(1)  Using the crankshaft pulley bolt, turn the crankshaft

90° counterclockwise, and put the timing mark of

the crankshaft timing pulley with the protrusion of
p N~ asrass the timing belt case.

{b) Using SST, loosen the pulley bolt.
SST  09960-10010 (09962-01000, 09963—-01000)

p ASGE
{c) Using SST, separate the timing pulley from the camshaft.
SST  09950-50013 (09951-05010, 09952—-05010,
09953-05010, 09954-05021)
(d) Remove the pulley bolt and liming pulley.
{e) Remove the timing gear woodruff key.
P AObHOE

4. REMOVE TIMING BELT NO.2 COVER

(a) Remove the 4 bolls and timing belt cover.

5. REMOVE CAMSHAFT OIL SEAL RETAINER
(a) Remove the 4 bolts, retainer and gasket.

6. REMOVE OIL SEAL RETAINER, NO.2 OIL SEAL
) HINT:

A b o o There are 2 methods ({a) and (b)) to remove the oil seal.
= = S U (a) Ifthe camshaft oil seal retainer is removed from the cylin-
o 't;? i 4 der head: -

(1) Using a screwdriver and hammer, tap out the oil
K@) seal.
i
@ _1'7'.'5‘“4 A57604
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ENGINE MECHANICAL — PARTIAL ENGINE ASSY (61-F)

(b) If the camshalt oil seal retainer is installed to the cylinder
CutPosition . .l X"" head: ’ ' .

_ b S LR (1)  Using a knile, cut off the oil seal lip.

(2) Using a screwdriver, pry out the oil seal.
NOTICE:
Be careful not to damage the camshatft. Tape the screwdriv-
er tip.

P Y, AL 1B

7. BEMOVE CAMSHAFT
(a) Set the key groove of the camshaft, facing upward by
turning the camshalt with a wrench.

(b) Uniformly loosen and remove the 10 bearing cap bolts, in
several passes, in the sequence shown.

(c) Remove the 5 bearing caps and camshaft.

(d) Remove the 10 bearings from the bearing caps and cylin-
der head.

HINT:

Arrange the bearings incorrecl order.

AEGLID g et ASTIRT

8. REMOVE CYLINDER HEAD SUB-ASSY

(a) Uniformly loosen and remove the 18 cylinder head bolts,
in several passes, in the sequence shown.

NOTICE:

Head warpage or cracking could result from removing

bolts in incorrect order.

(b) Lift the cylinder head from the dowels on the cylinder
block, and place the cylinder head on wooden blocks on
a bench,

HINT:

If the cylinder head is difficult to lift off, pry with a screwdriver be-

tween the cylinder head and block.

NOTICE:

_ Be careful not to damage the contact surfaces of the cylin-

% ssssee| der head and cylinder block.

https://cardiagn.com/engine-mechanical-toyota-5l-e-engine/ 4/44
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ENGINE MECHANICAL —  PARTIAL ENGINE ASSY (5L-E)

9. REMOVE CYLINDER HEAD GASKET

N 10. REMOVE TIMING BELT IDLER SUB-ASSY NO.1
& A o (a) Remoave the 2 bolts (A and B).
: (b) Loosen the bolt (C), and remove the timing belt idler No.1.

AHBERE

11. REMOVE TIMING BELT IDLER SUB-ASSY NO.2
{a) Remove the bolt, timing bell idier No.2 and spacer.

12.  INSPECT TIMING BELT IDLER SUB-ASSY NO.1

(a)  Visually check the seal portion of the timing belt idler No. 1
for oil leakage.

It leakage is found, replace the timing bell idler No.1.

(b) Check that the timing belt idler No.1 turns smoothly.

If necessary, replace the timing belt idler No.1.

TU m ABTEAS

13.  INSPECT TIMING BELT IDLER SUB-ASSY NO.2
(@) Check that the timing belt idler No.2 turns smoothly.
If necessary, replace the timing belt idler No.2.

14. INSPECT IDLER TENSION SPRING
{a)  Measure the free length of tension spring.
Free length: 44.4 — 45.4 mm (1.748 - 1.787 in.)
I the free length is not as specified, replace the tension spring.
(b)  Measure the tension of the tension spring at the specified

= installed length.
I | Installed tension:
~— Freelength — .} 53— 359 N (5.42 - 5.98 kgf, 11.9 - 13.2 Ibf)
ASTA3H at 52.1 mm (2.051 in.) _
If the installed tension is not as specified, replace the tension
spring.

15. REMOVE WATER PUMP ASSY
(@) Remove the 6 bolts, tension spring bracket, water pump and gasket.

5/44
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14-10
ENGINE MECHANICAL — PAATIAL ENGINE ASSY (5L-E)

—_— . 31. INSTALL WATER PUMP ASSY

) (a) Install a new gasket, the water pump and tension spring
e A bracket with the 6 bolts.
oo Torque: 23 N-m (230 kgf.cm, 17 it.Ibf)
< Bracket

AbLEH

32. INSTALL TIMING BELT IDLER SUB-ASSY NO.2

(a) Install the spacer and timing belt idler No.2 with the bolt.
l Torque: 33 N-m (340 kgf-cm, 24 ft.Ibf)

(b) Check that the timing belt idler No.2 moves smoothly.

i 33. INSTALL TIMING BELT IDLER SUB-ASSY NO.1

A ﬂL D gl o
«  The bolt lengths for bolt types A, B and C shown in the il-
| lustration are:

B [:ﬂ:[[]] A:76.5 mm (3.012 in.)

ﬂ[ B: 42.9 mm (1.689 in.), Color: Yellow

C:41.3 mm {1.626 in.), Color: Silver
C [l' T +  Bolt C is combined with the timing belt idler No.1.
ASTEA

(@) Install the timing belt idler No.1 with the 3 bolts.
(by Tighten the bolt (C).
Torque: 19 N-m (195 kgf-cm, 14 ft.Ibf)

P
34. INSTALL CYLINDER HEAD GASKET
(a) Check the piston protrusions for each cylinder
(1) Clean the cylinder block with solvent.
(2) Set the piston of the cylinder to be measured to
slightly before TDC.
AR (3) Place a dial indicator on the cylinder block, set the
20N AN m L& measuring tip as shown in the illustration.
[OL?E ) NS (4) Sel the dial indicator at 0 mm (0 in.).
5 & AN QAT Y asen] HINT
«  Use adial indicator measuring tip as shown in the illustra-

tion.

g Make sure thal the measuring tip is square to the cylinder
block gasket surface and piston head when taking the
measurements.

e —— e T —
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ENGINE MECHANICAL — PARTIAL ENGINE ASSY (51—£)
o | Measuring Tip (5) Find where the piston head prolrudes mast by slow-
/'l..j 8 ly turning the crankshaft clockwise and counter-
A d clockwise
s 11| Protrusion
Y s’ 0
’5:" - P “_ ) S i
ks b ™, "—'._ o
B U
P : ~ k% 'C* i
ASHZIS ASTHAE AGTELD
(6) Measure each cylinder at 2 places as shown in the

098in)

p X: Measuring Point

v ALGETG

illustration, making a total of 8 measurements.

For the piston protrusion value of each cylinder, use
the average of the 2 measurements of each cylin-
der.

Piston protrusion: 0.68 - 0.97 mm (0.0268 - 0.0382 in.)

(7)

HINT:
When removing piston and connecting rod assembly:
If the protrusion is not as specified, remove the piston and con-
nectling rod assembly and reinstall it (See page 14-38).
(b) Select a new cylinder head gasket.
HINT:
There are 3 sizes of new cylinder head gaskets, marked B, D
or F accordingly.
New installed cylinder head gasket thickness:

https://cardiagn.com/engine-mechanical-toyota-5l-e-engine/

B 1.40 — 1.50 mm {0.0551 —0.0591 in}
D 1.50 - 1.80 mm (0.0591 — 00830 in }
F 1,60 - 1.70 mm {0.0630 - 0.0869 in.}

(1) Select the largest piston protrusion value from the

measurements made, then select a new appropti-
ate gasket according to the table below.

Piston protrugion Gasket size
0.68 ~ 0.77 mm {0.0268 - 0.0303 in.) Use B
0.78 = 0.87 mm {0.0307 - 0.0343 in.) Use D
0.88 - 0.97 mm {0.0346 — 0.0382 in.} Usa F

(c) Place a new cylinder head gasket in position on the cylin-
der block.
NOTICE:

Be careful of the installation direction.

35. INSTALL CYLINDER HEAD SUB-ASSY

{a) Place the cylinder head in position on the cylinder head
gasket.

7/44



02.07.2021
14-12

SM_5 - Auto Service Repair Manuals and Wiring Diagrams

ENGINE MECHANICAL - PARTIAL ENGINE ASSY (5L-F)

®) A @ B @ A (@ A

11 3

RS TR T
{e.
= ’ ‘- - ""‘ ’l{"k
16 4 8 4 2 4 10 4 18
(B) 14 (B) & (B) 4 (B) 12 (B)
{B) (B) (B}

N

ASTIAG AL g

AS5902

'
! AS6ETL

A e

(b)

HINT:

«  The cylinder head bolls are tightened in 3 progressive
steps (steps (2), (4) and (5)).

» Ifany bolts is broken or deformed, replace it.

Install the cylinder head bolls.

(1)  Apply a light coat of engine oil on the threads and
under the heads of the cylinder head bolts.
(2) Install and uniformly tighten the 18 cylinder head

bolts, in several passes, in the sequence shown.
Torque: 78 N-m (800 kgf.cm, 58 ft.Ibf)
HINT:
Each bolt length is indicated in the illustration.
Bolt length:
107 mm (4.12in.) for A
127 mm (5.00 in.) for B
If any one of the cylinder head bolts does not meet the torque
specification, replace the cylinder head bolt.

(3) Mark the front of the cylinder head bolt with paint.
{4}  Retighten the cylinder head bolts 90° in the numeri-
cal order shown.
(5) Retighten cylinder head bolts by an additional 90°.
(6) Check that the painted mark is now facing rearward.
36. INSTALL CAMSHAFT
{(a) Setthe No. 1 cylinder to 90° BTDC/compression.
HINT:

Set the No. 1 cylinder to 90" BTDC/compression to avoid inter-
ference with the piston top and valve head.

(1)  Using the crankshaft pulley bolt, turn the crank-

shaft, and put the timing mark of the crankshaft tim-

ing pulley with the protrusion of the timing belt case.

(b)
HINT:
Different the bearing are used for the No. 1 and others.

Install the camshafi.

https://cardiagn.com/engine-mechanical-toyota-5I-e-engine/
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ENGINE MECHANICAL - PARTIAL ENGINE ASSY {5L-E)

14-13
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(1) Installthe 10 bearings to the bearing caps and cylin-
der head.

(2) Place the camshaft on the cylinder head, facing the
key groove upward.

(3) Install the § bearing caps in their proper locations.

(4)  Apply a light coat of engine oil on the threads and
under the heads of the bearing cap bolts.

(5)  Install and uniformly tighten the 10 bearing cap
bolls, in several passes, in the sequence shown.

Torque: 25 N-m (255 kgf.cm, 18 ft.1bf)

37. INSTALL OIL SEAL RETAINER, NO.2 OIL SEAL
HINT:

There are 2 methods ({(a) and (b)) to install the oil seal.

(a) Ifthe camshatt oil seal retainer is removed from the cylin-
der head: '

(1) Using SST and a hammer, tap in a new oil seal until

its surface is flush with the oil seal retainer edge.
SST 09223-46011

https://cardiagn.com/engine-mechanical-toyota-5l-e-engine/

(2)  Apply MP grease lo the oil seal lip.
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14-14
ENGINE MECHANICAL - PARTIAL ENGINE ASSY (5L-E)

(b)  Ifthe camshaft oil seal retainer is installed to the cylinder
head:
(1) Apply MP grease to a new oil seal lip.
(2) Using SST and a hammer, tap in the oil seal until its
surface is flush with the oil seal retainer edge.
SST  09223-46011

ALT2EA

38. INSTALL CAMSHAFT OIL SEAL RETAINER

(a) Install a new gaskel and the retainer with the 4 bolts.
Torque: 18 N-m (185 kgf-.cm, 13 ft-Ibf)

39. INSTALL TIMING BELT NO.2 COVER

{a) Install the timing belt cover with the 4 bolts.
Torque: 18 N.-m (185 kgf-cm, 13 ft-Ibf)

40. INSTALL CAMSHAFT TIMING PULLEY 1
(a) Install the woodruff key to the key groove of the camshaft.
(b)  Align the pulley set key with the timing mark outward.
{c} Using SST, install the pulley with the bolt.
SST  09960-10010 (09962-01000, 09963—01000)
Torque: 98 N-m (1,000 kgf.cm, 72 ft.1bf)

41. INSPECT VALVE CLEARANCE
(@)  Align the timing mark of the camshaft timing pulley with
the arrow mark of the timing belt No. 2 cover.

(b) Check only the valves indicaled.

(1)  Using a feeler gauge, measure the clearance be-
tween the valve lifter and camshaft.

(2) Record the out-of-specification valve clearance
measurements. They will be used later to determine
the required replacement adjusting shim.

Valve clearance (Cold):

Intake 0.20-0.30 mm (0.008—0,012in.)
Exhaust 0.40 - 0.50 mm (0.016 — 0.020 in.)

https://cardiagn.com/engine-mechanical-toyota-5l-e-engine/ 10/44
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ENGINE MECHANICAL - PARTIAL ENGINE ASSY (5L-E}

{c})  Turn the camshaft 1/2 revolutions (180°).
(d) Check only the valves indicated as shown. Measure the
valve clearance (See procedure (b) above).
42. ADJUST VALVE CLEARANCE
(a) Remove the adjusting shim.
{1} Turn the crankshatt so that the cam lobe of the cam-
shaft on the adjusting valve points upward.
(2)  Using SST, press down the valve lifter.
SST 09248-64011
(3) Position the notch of the valve lifter facing the ex-
haust manifold side.
(4)  Remove the adjusting shim with a small screwdriver
and magnetic finger.
(b)  Determine the replacement adjusting shim size by follow-
ing the Formula or Charts:
(1) Using a micrometer, measure the thickness of the
removed shim.
(2) Calculate the thickness of a new shim so that the
valve clearance comes within specified value.
T = Thickness of removed shim
A = Measured valve clearance
N = Thickness of new shim
Intake N =T+ {A-0.26 mm (0.010 in.))
Fxhaust N=T+{A-045mm [0.018 in.})
(3)  Select a new shim with a thickness as close as pos-
sible to the calculated value.
HINT:

Shims are available in 17 sizes in increments of 0.05 mm
(0.00201in.), from 2.50 mm (0.0984 in.) to 3.30 mm (0.1299 in.).

https://cardiagn.com/engine-mechanical-toyota-5I-e-engine/

11/44



02.07.2021 SM_5 - Auto Service Repair Manuals and Wiring Diagrams
14-16
ENGINE MECHANICAL - PARATIAL ENGINE ASSY (5L —F)
Adjusting Shim Selection Using Chart (Intake)
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Intake valve clearance (Cold):
0.20 - 0.30 mm (0.008 - 0.012 in.)
EXAMPLE:
The 2.800 mm (0.1102 in.} shim is installed and the measured
clearance is 0.350 mm (0.0138 in.). Replace the 2.800 mm
{0.1102 in.) shim with a No. 21 shim.,

https://cardiagn.com/engine-mechanical-toyota-5l-e-engine/
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ENGINE MECHANICAL — PARTIAL ENGINE ASSY (5L-E)
Adjusting Shim Selection Using Chart (Exhaust)
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D841 0 B8A0 (0.0371  £0339) :-mus 5lds 2
O B4% - 5890 (0.0339 00346 a6y
DB8° D HI0 (00347 0 UIvA) i

7011 3173140 i
1|1 m BIE636:26 a9

0.90° D820 (0.0356 - ¢.0462) {[1[31 4808136 3635136 TAGH1 41
0827 - 440 (0.0363 - 0.0470} 31 faglaaia LATASHEAT R ' : .
0441 - 0360 (0.0370 - 0.0378) [2a[36fzaaahalsinat i f New shim thickness mm (in,)
C 946y - 0930 (0.0076 - 0 0386) _‘_§3$i. I HAGRAAT W11 1 Shil‘l‘l Sh!m
| 987 1000 (0.0386 ] 0394) 424174141414 : . :
?ma :o?n (10354 a(un?j 3 g slams-ugt 1 Na. Thickness No. Thickness
TR e 01 | 2.50(0.0984) 46 |2.95(0.1161)
Gt (0425 |4 BRCY.S YA R TEE

:am :?:g lfg g:;: 00433; 414:::‘:”1 42 | 2.55 (0.1004) _26 3.00 (0‘1?.8_1 }__
1101 1120 (0.0433  0.0441) i 06 | 2.60(0.1024) 47 |[3.05 (0 1201)
1121 1140 (0.0441 ~ 0.0449) o]
1147 1 160 (0.0446 ~0.0457) pﬁﬁ h - i 43 2.65_3 _{0._1_(_)4_-3] 3N 3 10 (0 1220)
ot 1200 (0o _00472) :9[4;21:?4::::: ’ i1 |2.70(0.1063) | 48 '3.15(0.1240)
1.201 - 122 150 ol sfififaria [ 44 | 2.75{0.1083) | 36 '3:20(0.1260)

12211240 (00481 —o0a8E) _ferk il ' - -
1241 - 1260 (00489 - 0.0498) Wil 16 | 2.80(0.1102) | 49 3.25(0.1280)
1261 - 1,268 (D.0456 - 0.0604) 43[4 £ : 8 Soeereilnidaceray Al
1261 _ 1300 (00bO4_DOB12) [ 45 | 2.85{0.1122) | 41 |3.30(0.1299)

21 | 2.90(0.1142) —

Exhaust valve clearance (Cold):

0.40-0.50 mm (0.016 - 0.020 in.)

EXAMPLE:

The 2.800 mm (0.1102 in.) shimis installed and the measured
is 0,350 mm {0.0138 in.). Replace the 2.800 mm (0. 1102in.)
shim with a No. 11 shim.

MEE162

P e ———————
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ENGINE MECHANICAL — PARTIAL ENGINE ASSY (5L-E}

4-18
. ()
(d)
A \\
“'~ "f"‘: : ASEA" )
43.
(a)
| B
o~ l,_‘_:: g " o~ o 5 ]
Y g ?"3,’"“""-"* Jf_'l._,_l’t.;:l«. & ‘g _;.--,_-"'?4
SR .
PO | @)
@ : Seal Packing o

1. INSTALL OIL FILLER CAP SUB-ASSY

Install a new adjusting shim.

(1) Place a new adjusting shim on the valve lifter.
(2) Remove the SST.

Recheck the valve clearance.

INSTALL CYLINDER HEAD COVER SUB-ASSY
Remove any old packing (FIPG) material.

Apply seal packing to the cylinder head as shown in the
illustration.

Seal packing: Part No. 08826-00080 or equivalent
Install the gasket to the cylinder head cover.

Install the cylinder head cover with 9 bolts and nut. Uni-
formly tighten the bolts and nuts in several passes.
Torque: 12 N-m (120 kgf.cm, 9 ft.1bf)

1 A~ A~
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ENGINE MECHANICAL -~ CYLINDER HEAD ASSY (5L-E)

CYLINDER HEAD ASSY (5L-E)
COMPONENTS

Valve Adjusting Shim

Valve Lifter
Valve Spring Retainer Lock
Valve Spring Relainer-

DO

g%&(

aespAng Valve Spring Seat Plate Washer

Semicircular Plug

‘ + Valve Stem Oil
O Seal or Ring ——

¢ Valve Guide Bush

Cylinder Head

Adjusting Shim

Cambustion Chamber

|

L

o

I

|

=

S —
1 :

Valve

P & Non-reusable part ATETAS

I“

https://cardiagn.com/engine-mechanical-toyota-5l-e-engine/ 15/44



02.07.2021 SM_5 - Auto Service Repair Manuals and Wiring Diagrams
14-30
ENGINE MECHANICAL - CYLINDER HEAD ASSY '5L-E!
22. REPAIR EXHAUST VALVE SEATS
< (a) If the seating is too high on the valve face, use 30° and
NAY ot 45" culters to correct the seal.
SA5") \ 29

A

| X

1.8-2.2mm
EMO1 86 ASZAR
(b) lfthe seating is too low on the valve face, use 60" and 45°
75" 45° cullers to correct the seal.
1.8-2.2 mm
EMD 86 ARSI

{c} Hand-lap the valve and valve seat with an abrasive com-
pound.
(d) After hand-lapping, clean the valve and valve seat.

23. INSPECT VALVE LIFTER ’
(a) Using a micrometer, measure the lifter diameter. '
Lifter diameter:
40.892 — 40.902 mm (1.6099 — 1.6103 in.)

| (B) Using a caliper gauge, measure the lifter bore diameter
N e "|"['_-1*-’3.' of the cylinder head.
Al g Lifter bore diameter:

WS A 40.960 — 40.980 mm (1.6126 — 1.6134 in.)

A5TI6Z
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14-31
ENGINE MECHANICAL - CYLINDER HEAD ASSY {5L-E)

(c) Subtract the lifter diameter measurement from the lifter
bore diameter measurement.
Standard oil clearance:
0.058 — 0.088 mm (0.0023 - 0.0035 in.)
Maximum oil clearance: 0.10 mm (0.0039 in.)
If the oil clearance is greater than maximum, replace the lifter.
Il necessary, replace the cylinder head.

24, INSPECT CAMSHAFT
{a) Inspect the circle runoul.
(1) Place the camshaft on V-blocks.
(2}  Using a dial indicator, measure the circle runout at
the center journal.
Maximum circle runout: 0.10 mm (0.0039 in)
If the circle runout is greater than maximum, replace the cam-
shaft.

ASOTAT

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

Intake 54.890 - 54 910 mm (21610 —2.1618 in.)
Exhaust 54.990 - 55.010 mm {2.1650 - 21657 i}
Minimum cam lobe height:
Intakea 54839 mm {21413 in.)
Exhaust 54.49 mm (21453 in.}
auzon| If the cam lobe height is less than minimum, replace the cam-
shaft.
— {c} Inspect the journal diameter of the camshaft.
\ (1)  Using a micrometer, measure the journal diameter
\ of the camshaft for the camshaft bearing.
Journal diameter:
STD No. 1 34,968 - 34.985 mm (1.3767 - 1.3774 in)
Others 27.968 - 27.985 mm (1.1011 — 11018 in.}
i KL R —-34. {1 —1.3724 in.}
E eres [ pet | s
/ e —— No, 1 34.719 - 34.735 mm {1,3669 — 1,3675 in,::
Clhers 2771927735 mm {1.0913 - 1.091G in )
If the journal diameter is not as specified. check the oil clear-
ance.

— 17/44
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ENGINE MECHANIC AL CYLINDET HEAD ASSY (81 -F3
/ : B S il nece,
Plastigage Y (d) Check the oil clearance

- oEET (1} Clean the bearing caps and journals.
: " (2) Check that bearings for flaking and scoring.
If the bearings are damaged, If the bearings are damaged. re-
place the bearings.
{3)  Install the bearings to the bearing caps and cylinder

head.
(4) Place the camshaft on the cylinder head.
[p ASGHa3 (5) Layastrip of Plastigage across each of the journals.
(6) Install the bearing caps (See page 14-3).
NOTICE:
Do not turn the camshaft.
(7) Remove the bearing caps.
i i o A

(8) Measure the Plastigage at its widest point.

Standard oil clearance:

0.022 - 0.074 mm (0.0009 - 0.0029 in.)

o ——— Maximum oil clearance: 0.10 mm (0.0039 in.)

: If the oil clearance is greater than maximum, replace the bear-

ings. If necessary, grind or replace the camshaft.
(9) Completely remove the Plastigage.

T N e 8 (10) Remove the camshaft.

b o R | e nued| (€} If necessary, grind and hone camshaft journals.

(1) Grind and hone the journals to U/S diameter (See
procedure (c) above). Install new journal U/S bear-
ings.

() Check the thrust clearance.
(1) Install the camshait (See page14-3).
(2)  Using a dial indicator, measure the thrust Cclearance
while moving the camshaft back and forth.
Standard thrust clearance:
0.080 - 0.280 mm (0.0031 - 0.0110 in.)
Maximum thrust clearance: 0.35 mm (0.0138 in.)
If the thrust clearance is greater than maximum, replace the
aseszr | No.1 bearing. If necessary, replace the camshatt.

25. REMOVE SEMICIRCULAR PLUG

18/44
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ENGINE MECHANICAL - CYLINDER HEAD ASSY {5L-E}

Adhesive

ASE1ZD

26.
(@)

(b)

INSTALL TIGHT PLUG

Appl

y adhesive to the tight plug.

Adhesive:
Part No. 08833-00070, THREE BOND 1324 or equiva-

lent

Using SST and a hammer, tap in a new tight plug as
shown in the illustration.

SST

Position A:

09950-60010 (09951-00250), 09950-70010
{09951-07100)

Position B:

09950-60010 (09951-00300), 09950-70010
(09951-07100)

Pasition C:

09950-60010 (09951-00450), 09950-70010
{09951-07100)

Front Side

Rear Side .
1 WA |
1 Oes |
{Ore

A

ad Cover Si__d

Cylinder He

3
~= v

3 e e
s S 5 Y s
] 8

e

¥ " - ' ¥ f—__‘! e " - .; . | - 7 .-'!
I"‘ I‘." ) r-l [{ Ii l ‘.f“| ! | |r." [ |
2 B I = X = S !i ‘
4 N S t |
A A A
Stops

ATI1282
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ENGINE MECHANICAL CYLINDER HEAD ASSY (5L-E)
27. INSTALL STUD BOLT
Intake Manifo_ld Side a Cylinder Head Cover Side
M=o | = { —q 5 " .
] + VE (o LE NG
H P ks )
F P Vs ! 2 i W : o)
iq ] l :II I
Exhaust Manifold Side
[ = [
| L) g . p
“ . e —2 | - -
=G~ oS8 il e U | Torque:
| [) B BN o ) I‘ 26 N'm (265 kgf-cm, 19 ft.Ibf) for A
U @ [of\ :lA 08| 2 12 N-m (120 kgf-cm, 9 ft-Ibf) for B
P = = 6.0 N-m (60 kgf-cm, 53 in.Ibf) for C
‘ i
23.5 mm — I
| (0.925n.) = * 14 mm T
Y = {0.55in.) .
T o e = I R
- =5 L ! | (1-42in.) (0,35 in.} 25 mm
— _112mr_n = 11 mm = 9mm (0.98 in.)
= y (0.47in.) = : {0.43in) y = ¥ (0.35in.)
A (Thread diameter: 10 mm) B (Thread diameter: 8 mm) C (Thread diameter: 6 mm)
AT1263
28. INSTALL RING PIN
Cyhnder Head Cover Slde
Front Side ' P :
[8 RE7Py,
i J £
) l '
IO \.'t
| # ¥ 11 mm
(0.43 in.)
]
8 mm *
(0.31in.} 4 ]N
C];__r Until pin stops
=3 a2 264

20/44
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ENGINE MECHANICAL - OCYLINDER HEAD ASSY (5L -F)

29. INSTALL SEMICIRCULAR PLUG
{a) Remove any old packing (FIPG) material.
{b) Apply seal packing lo the semicircular plug as shown in
the illustration.
Seal packing: Part No. 08826-00080 or equivalent
{c} Install the semicircular plug to the cylinder head.

P Seal Packing

™ b D 0
) o

‘.\ I<\__ [ o
3 | o

il ASBITD

P

No.1 No.2 No.3 No.4 30, INSTALL COMBUSTION CHAMBER SUB-ASSY

\,‘ 4/ (a) Select the number of shim, depending on the table below.
Nk
v 4

Mark 1,20r 3

o Mumber mark of cylinder head Number of shim
\ (7 : :
"\—.\l.l :.'_‘Q‘_t ~: | :I.'\‘;."_”__‘_,:,;_i :_5\'_ 2 ?
» | 3 . '\-' 51 ¢
Front i ot s ) g 1
R G ok S S I v 2
P L R ENG D5 O™ L Shim thickness: 0.03 mm (0.0012 in.)

{b) Align the combustion chamber knock pin with the cylinder
head notch.

{c} Using a plastic—faced hammer, tap in the combustion
chamber.

(d) Using a dial indicator, check the combustion chamber
protrusion.
Combustion chamber protrusion:
Minus 0.03 - Plus 0.03 mm
(Minus 0.0012 — Plus 0.0012 in.)
If the protrusion is less than specified, adjust with shims.
If the protrusion is greater than specified, replace the chamber
and recheck the protrusion.

31. INSTALL VALVE STEM OIL O SEAL OR RING

e

https://cardiagn.com/engine-mechanical-toyota-5l-e-engine/ 21/44
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ENGINE MECHANICAL -~ CYLINDER HEAD ASSY (5L-£)

32. INSTALL INTAKE VALVE
(a) Install the valve, spring seat, valve spring and spring re-
tainer.
g (b)  Using SST, compress the valve spring and place the 2 re-
= tainer locks around the valve stem.
A SST  09202-70020 (09202-00030)
P 5 ALBOTG
(c) Using a plastic-faced hammer, lightly tap the valve stem
tip to assure a proper [it.
NOTICE:
Be careful not do damage the valve stem tip.
P AN I 4 ABEaT
33. INSTALL EXHAUST VALVE
(a) Install the valve, spring seat, valve spring and spring re-
tainer.
(b)  Using SST, compress the valve spring and place the 2 re-
tainer locks around the valve stem.
SST 09202-70020 (09202—-00030)
i e GGG |
(c) Using a plastic—faced hammer, lightly tap the valve stem !
tip to assure a proper fit.
NOTICE:
Be careful not do damage the valve stem tip.
P ASBYL T

34, INSTALL VALVE LIFTER
{a) Install the valve lifter and shim.
(b) Check that the valve lifter rotates smoothly by hand.

https://cardiagn.com/engine-mechanical-toyota-5l-e-engine/ 22/44
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14-37
ENGINE MECHANICAL - CYLINDER BLOCK ASSY (SL-E}
COMPONENTS
No. 1 Piston Ring @
No. 2 Piston Ring —*Q___?
Qil Ring g-;:; ~ Piston Pin
Coil for Oil Ring ———¢__»
Piston— (s G #SnapRing
% Snap Ring——) .
A5 - — & Connecting Rod Small End Bush
Connecting Rod
5‘% Connecting Rod Bearing
Connecting ng Cap i (&9 & _@. |
See page 14-38 E By ‘i * W/ Head Taper Screw Plug No. 1
1st: 54 (550, 40) :
2nd: Turn 90°
11 (110, B)
Cylinder Block
Oil Crifice
Cylinder Block "Wag 500, 36) |
* Cylinder Block
Water Drain Cock
L\c
i — Upper Crankshall Beari
Oil Nozzle No. 1 —% S g
| 26 (260, 18) |——§& f\
Oil Check Valve ) —— Upper Crankshaft Thrust Washer
Upper Crankshaft Thrust Washe i
Crankshatft
Q:[JL Lower Crankshafl Bearing
b %b— Lower Crankshaft Thrust Washer
Lower Crankshaft Thrusl Washer— [ Grankshaft Bearing Cap
| N:m (kgf-cm, ft-Ibf) |: Specified torque ﬁ ! 2homic]
¢ Non-reusable part l M’—m- |
p * Precoated part - e
23/44
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ENGINE MECHANICAL - CYLINDER BLOCK ASSY (5L-F}

OVERHAUL
HINT:

-  Thoroughly clean all parts to be assembled.

«  Before installing the parts, apply new engine oil to all sliding and rotating surfaces.
« Replace all gaskets, O-rings and oil seals with new parts.

AGTI63

(a)

(b)

(c)

{d)

(e)
(f)

https://cardiagn.com/engine-mechanical-toyota-5l-e-engine/

HINT:
Keep the lower bearing inserted with the connecting rod cap.

INSPECT CONNECTING ROD THRUST CLEARANCE
Using a dial indicator, measure the thrust clearance while
moving the connecting rod back and forth.

Standard thrust clearance:

0.080 — 0.300 mm (0.0031 —~ 0.0118 in.)

Maximum thrust clearance: 0.35 mm (0.0138 in.)

If the thrus! clearance is greater than maximum, replace the
connecling rod assembly. If necessary, replace the crankshaft.

INSPECT CONNECTING ROD OIL CLEARANCE
Check the matchmarks on the connecting rod and cap to
ensure correct reassembly.

Remove the 2 connecting rod cap nuts.

Using a plastic—faced hammer, lightly lap the connecting
rod bolts and lift off the connecling rod cap.

Cover the connecting rod bolts with a short piece of hose
to protect the crankshaft from damage.

Clean the crank pin and bearing.

Check the crank pin and bearing for pitting and scratches.

If the crank pin or bearing is damaged, replace the bearings. If
necessary, grind or replace the crankshaft.
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T ENGINE MECHANICAL -~ CYLINCER BLOCK ASSY (5L-E)

(@) Lay a strip of plastigage across the crank pin.

AST173

{h) Install the connecting rod cap with the 2 nuts (See step
40).

NOTICE:

Do not turn the crankshaft.

() Remove the 2 nuts, connecting rod cap and lower bearing
(See procedure (b) and (c) above).

YW,
P '\{ > 2 ASTI74

o (il  Measure the plastigage at its widest point.
X Nor— Standard oil clearance:
S1D 0.036 — 0.064 mm (0.0014 - 0.0025 in.)
L& 0.25, LI'S 0.50 0.033 - 0.079 mm (0.0013 —0.0031 In.)
Maximum oil clearance: 0.10 mm (0.0039 in.)
If the oil clearance is greater than maximum, replace the bear-
ings. If necessary, grind or replace the crankshalft.

AL

HINT:

If using a standard bearing, replace it with one having the same

number marked on the connecting rod cap. There are 3 sizes

ol standard bearings, marked 1, 2 and 3 accordingly.
Standard sized bearing center wall thickness:

Wark 1 1,478~ 1,482 mm (0.0582 — 0.0563 in.)
| Mark 2 1. 482 — 1,486 mm (0.0583 - 0.0585in.)
Mark 3 1486 1,490 mm {0.0585 - 0.0587 in.)

AL (1) Completely remove the plastigage.

3. REMOVE PISTON AND CONNECTING ROD
(@) Using a ridge reamer, remove all the carbon from the top
of the cylinder.

25/44
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ENGINE MECHANICAL - CYLINDER BLOCK ASSY (5L-E}

(b)  Cover the connecting rod bolts with a short piece of hose
lo protect the crankshaft from damage.

(c) Push the piston, connecting rod assembly and upper
bearing through the top of the cylinder block.

HINT:

+  Keep the bearings, connecting rod and cap together.

«  Armrange the piston and connecting rod assemblies in cor-
rect order.

4. REMOVE W/PIN PISTON SUB-ASSY
(a) Check fit between the piston and piston pin.
(1) Try to move the piston back and forth on the piston

pin.
If any movement is felt, replace the piston and pin as a set.

AbEs2T

(b) Remove the piston rings.
(1) Using a piston ring expander, remove the 2 com-
pression rings.
(2) Remave the oil ring and coil by hand.
HINT:
Arrange the piston rings in correct order only.

e N B oo

(¢c)  Disconnect the connecting rod from the piston.
(1)  Using snap ring pliers, remove the snap rings.

e B B e R e T |

AGBT3N

(2) Gradually heat the piston to approx. 60°C (140°F).

ASSTH)
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ENGINE MECHANICAL - CYLINDEH BLOCK ASSY (5L-E}

{3) Using a plastic-faced hammer and brass bar, lightly
tap out the piston pin and pin and remove the con-
necting rod.

HINT:

«  The piston and pin are a matched set.

« Arrange the pislons, pins, rings, connecling rods and
bearings in correct order.

5. INSPECT CRANKSHAFT THRUST CLEARANCE
(a) Using a dial indicator, measure the thrust clearance while
prying the crankshaft back and forth with a screwdriver.
Standard thrust clearance:
0.040 - 0.250 mm (0.0016 —- 0.0098 in.)
Maximum thrust clearance: 0.30 mm (0.0118 in.)
If the thrust clearance is greater than maximum, replace the
thrust washers as a sel.
Thrust washer thickness:

STD 2.430 — 2,480 mm {0.0957 — (.0976 in.}
QIS 0.125 2443 - 2,543 mm (0.0981 = 0.1001 in.}
0O/ 0.250 2.555 ~ 2,605 mm (0.1006 - 0.1026 in.}

ATITR

AB179
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6. INSPECT CRANKSHAFT OIL CLEARANCE
(a) Remove the 10 crankshaft bearing cap bolts.

{b) Using the removed crankshaft bearing cap bolts, pry the
cap back and forth, and remove the crankshaft bearing
caps, lower bearings and lower thrust washers (No. 3
crankshaft bearing cap only).

HINT:

«  Keep the lower bearing and crankshafl bearings cap lo-
gether.

«  Arrange the thrust washers in correcl order.

(c) Lift out the crankshaft.

HINT:

Keep the upper crankshaft bearings and upper thrusl washers

together with the cylinder block.,

(d) Clean each main journal and bearing.
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ABT100

(e) Check each main journal and bearing for pitting and
scratches.

If the journal or bearing is damaged, replace the bearings. If

necessary, grind or replace the crankshaft.

(fy  Place the crankshaft on the cylinder block.

(@) Lay a strip of Plastigage across each journal.

(h) Install the 5 crankshaft bearing caps with the 10 bolts
(See step 39).

NOTICE:

Do not turn the crankshaft.

(il  Remove the 10 bolts and 5 crankshaft bearing caps (See
procedure (a) and (b) above).

()  Measure the plastigage at its widest point.
Standard oil clearance:

STD 0.034 - 0,085 mm (0.0013 - 0.0026 in.)
/S 0.25, LS 0.50 0.033 - 0,079 mm (0.0013 - 0.0031 in.}
Maximum clearance: 0.10 mm (0.0039 in.)

If the oil clearance is greater than maximum, replace the bear-

ings. If necessary, grind or replace the crankshaft.

HINT:

If using a standard bearing, replace it with one having the same

number marked on the connecting rod cap. There are 3 sizes

of standard bearings, marked 1, 2 and 3 accordingly.
Standard sized bearing center wall thickness:

Mark 1 1.97% - 1.983 mm {C.0779 ~ 0.0781 in.)
Mark 2 1.983 — 1.987 mm {0.0781 - 0.0782 in.)
Mark 3 1.987 —1.991 mm (0.0782 - 0.0784 in .}

(k) Completely remove the plastigage.

https://cardiagn.com/engine-mechanical-toyota-5I-e-engine/
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7. REMOVE CRANKSHAFT

(@) Lift out the crankshatt.

(b) Remove the upper bearings and upper thrust washers from the cylinder block.
HINT:

Arrange the crankshaft bearing caps. bearings and thrust washers in correct order.
8. REMOVE SUB-ASSY OIL NOZZLE NO.1

(a) Remave the 4 check valves and oil nozzles.

9. INSPECT OIL CHECK VALVE SUB-ASSY
(a) Push the valve with a wooden stick to check if it is stuck.
If stuck, replace the check valve.

P ASGI4G

10. INSPECT SUB-ASSY OIL NOZZLE NO.1

(a) Check the oil nozzles for damage or clogging.

If necessary, replace the oil nozzle.

11. REMOVE CYLINDER BLOCK OIL ORIFICE

(@) Using a 6 mm hexagon wrench, remove the oil orifice.

12. INSPECT CYLINDER BLOCK OIL ORIFICE

{a) Check the oil orifice for damage or clogging.

If necessary, replace the oil orifice.

13. REMOVE CYLINDER BLOCK WATER DRAIN COCK SUB-ASSY

14. BEMOVE W/HEAD TAPER SCREW PLUG NO.1
15. CLEAN CYLINDER BLOCK SUB-ASSY

{a) Using a gasket scraper, remove all the gasket material
from the top surface of the cylinder block.

(b) Using asoft brush and solvent, thoroughly clean the cylin-
der block.

16. INSPECT CYLINDER BLOCK SUB-ASSY
(a) Inspect for flatness.

(1) Using a precision straight edge and feeler gauge,
measure the surface contacting the cylinder head
cap for warpage. '

Maximum warpage: 0.20 mm (0.0079 in.)

Ifwarpage is greater than maximum, replace the cylinder block.

29/44
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Thrust
@ Direction

Front <= = Axial
= Direction

| 10mm
— A —fr (0-39in)
B ——

¢ b 10mm
T (0.39in.)

ABTISD

(b) Visually check the cylinder for vertical scratches.
If deep scratches are present, rebore all the 4 cylinders. If nec-
essary, replace the cylinder block.

(c) Inspect the cylinder bore diameter.

HINT;

There are 3 sizes of the standard cylinder bore diameter,
marked 1, 2 and 3 accordingly. The mark is stamped on the low-
er left rear of the cylinder block.

(1) Using a cylinder gauge, measure the cylinder bore
diameter at positions A, B and C in the thrust and
axial directions.

Standard diameter:

Mark 1 899.500-98.510 mm (39173 -3.9177in.)
Mark 2 99.510 - 99.520 mm (3.9177 - 3.8181 in.}
Mark 3 48,520 - 99.530 mm {(3.9181 -3.4185in.)
Maximum diameter:
5TD 99,75 mm (3.9264 in.)
oS (.50 100.23 mm (3.9461 in.}

If the diameter is greater than maximum., rebore all the 4 cylin-
ders. If necessary, replace the cylinder block.

https://cardiagn.com/engine-mechanical-toyota-5I-e-engine/
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(d) Remove the cylinder ridge.
If the wear is less than 0.2 mm (0.008 in.), using a ridge reamer,

Ridge

Reamer . :
£ grind the top of the cylinder.
NERSTEITH
e (‘—-“L.‘-_. 4 X
& i R J
o M ____:f-‘;;_
PR )
2 e
Y AR o |
Cid L Y
(B 2
‘ AL L
S
ASET40

-| 17. CLEAN W/PIN PISTON SUB-ASSY
(@) Using a gasket scraper, remove the carbon from the pis-
ton top.

p ¥ AGBEOZ

(b)  Using a groove cleaning tool or broken ring, clean the pis-
ton ring grooves.

— {c) Using solvent and a brush, thoroughly clean the piston.
~—— | NOTICE:
Do not use a wire brush.

Abdt
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Front Mark ; i 18. INSPECT W/PIN PISTON SUB-ASSY
~ SAom) Shzn Mar (@) Inspect the piston oil clearance.
TTheEN) HINT:

There are 3 sizes of the standard piston diameter, marked 17,
"2" and "3" accordingly. The mark is stamped on the piston top.
W T (1) Using a micrometer, measure the piston diameter at
. Distance right angles to the piston center line, the indicated
b distance from the piston head.
5 e Distance: 61.27 — 61.33 mm (2.4122 — 2.4146 in.)
Piston diameter:

8TD Mark 1 99.450 — 99480 mm (3.9153 - 3.9157 in))
Mark 2 99,460 - 89.470 mm (3.9157 -3.9161 in.)
Mark 3 99,470 - 99 480 mm (3.9161 -3.9165in.}
0/S 0.50 99,950 — 99 980 mm (3.9350 —3.9362 in.)

(2) Measure the cylinder bore diameter in the thrust
directions (See step 16).
(3) Subtract the piston diameter measurement from the
cylinder bore diameter measurement.
Standard oil clearance:
0.040 - 0.060 mm (0.0016 — 0.0024 in.)
Maximum oil clearance: 0.13 mm (0.0051 in.)
If the oil clearance is greater than maximum, replace all the 4
pistons and rebore all the 4 cylinders. If necessary, replace the
cylinder block.

— e o

TR EESN———.

g ge—
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Mark HINT:

1,20r3 Use a piston with the same number mark as the cylinder bore
diameter marked on the cylinder block.

o i _\’, 1,20r3

@\ '\\)\,

Front Mark
(Arrow)

/ Mark

LUYE= 8
(b) Inspect the piston pin fit.
(1) At 60°C (140°F), you should be able to push the
piston pin into the piston pin hole with your thumb.
If the pin can be installed at a lower temperature, replace the
piston and pin as set.
‘--..\.I

ABEGL)

(c)  Using a micrometer, measure the piston pin diameter.
Piston pin diameter:
29,000 - 29.012 mm (1.1417 —1.1422 in.)

AS4TIE
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No. 1 Ring 19. INSPECT PISTON RING SET
(@) Inspect the piston ring groove clearance.
(1) No.1 Ring:
Install a new piston ring to the piston. Using a feeler
gauge, measure the clearance belween the piston
ring and the wall of the ring groove.
Standard groove clearance:
i/ y 0.057 - 0.101 mm (0.0022 - 0.0040 in.)
: ) AS7232 Maximum groove clearance: 0.20 mm (0.0079 in.)
If the clearance is greater than maximum, replace the piston.
(2) No. 2 and Qil Rings:
Using a feeler gauge, measure the clearance be-
tween a new piston ring and the wall of the ring
groove.
Standard groove clearance:

No. 2 0.060 — ©,100 mm {0.0024 — 0.0039 in.)
Qil 0.030 - 0,070 mm {0.0012 - 0.0028 in.)
Maximum groove clearance: 0.20 mm (0.0079 in.)
If the clearance is greater than maximum, replace the piston.

(b) Inspect the piston ring end gap.
(1) Insert the piston ring into the cylinder bore.
(2) Using a piston, push the piston ring a little beyond
the bottom of the ring travel, 140 mm (5.51 in.) from
the top of the cylinder block.

140 mm

mE W W R T W WM W W W W W

P AL7ea0
(8) Using a feeler gauge, measure the end gap.
Standard end gap:
Ne, 1 0.350 - 0.590 mm (0.0138 - 0.0232 .}
No, 2 0,470 —0.720 mm {0.0185 — 0.0283 in,)
0l 0.200 - 0.520 mm (0.0079 — 0.0205 in.)
Maximum end gap: t
MNo. 1 1.28 mm (0.0508 in.) |
» : - S No. 2 1.42 mm (0.0559 in.)
Cil 1.22 mm {0.0480 in.)

Ifthe end gap is greater than maximum, replace the piston ring.
If the end gap is greater than maximum, even with a new piston
ring, rebore all the 4 cylinders or replace the cylinder block.
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20.

(@)

INSPECT CONNECTING ROD SUB-ASSY

Using a rod aligner and feeler gauge, check the connect-
ing rod alignment.

(1) Check for bend.

Maximum bend:

0.05 mm (0.0020 in.) per 100 mm (3.94 in.)

If bend is greater than maximum, replace the connecting rod
sub—-assy.

(2) Check for twist
Maximum twist:
0.15 mm (0.0059 in.) per 100 mm (3.94 in.)

If twist is greater than maximum, replace the connecting rod
sub-assy.

21,

(@)

INSPECT PISTON PIN OIL CLEARANCE

Inspect the piston pin oil clearance.

(1)  Using a caliper gauge, measure the inside diameter
of the connecting rod bush.

Bush inside diameter:

29.008 - 29.020 mm (1.1420 - 1.1425 in.)

(2) Subtract the piston pin diameter measurement
(See step 18) from the bush inside diameter mea-
surement.

Standard oil clearance:

0.004 - 0.012 mm (0.0002 - 0.0005 in.)

Maximum oil clearance: 0.05 mm (0.0020 in.)

If the oil clearance is greater than maximum, replace the bush.
If necessary, replace the piston and piston pin as a set.

22.

(a)

REMOVE CONNECTING ROD SMALL END BUSH
Using SST and a press, press out the bush,
SST  09222-54011 (09222-03016, 09222-03026)

_ 35/44
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23. INSPECT CONNECTING ROD BOLT
(@) Using vernier calipers, measure the tension portion of the
connecling rod boll.
Standard diameter:
8.400 - 8.600 mm (0.3307 - 0.3386 in.)
Minimum diameter: 8.20 mm (0.3228 in.)
If the diameter is less than minimum, replace the bolt.

EM5682 ALFER?
Front Mark : 24. BORE CYLINDER
S ) {Arrow) \ Size Mark HINT:
nﬂf;\} «  Bore all the 4 cylinders for the O/S piston outside diame-
A gy ter.
" i «  Replace all the piston rings with ones to match the O/S
o= Mz g . pistons.
e Distance | (ay  Keep 4 new O/S pistons.
T ¥ O/S 0.50 piston diameter:
5 ZZ } v 99.950 — 99.980 mm (3.9350 — 3.9362 in.)

(b)  Using a micrometer, measure the piston diameler at right
angles to the piston pin center line, the indicated distance
from the piston head.

| Some m man Bl |

Distance: 61.27 - 61.33 mm (2.4122 - 2.4146 in.) .
(c) Calculate the amount each cylinder is to be rebored as fol- A
lows: :
Size to be rebored =P + C—H
P = Piston diameter i
C = Piston clearance: h
0.040 — 0.060 mm (0.0016 — 0.0024 in.) [
H = Allowance for honing: 0.02 mm (0.0008 in.) or less .
(d) Bore and hone the cylinders to calculated dimensions. \

Maximum honing: 0.02 mm (0.0008 in.)
NOTICE:
Excess honing will destroy the finished roundness.

T

25. INSPECT CRANKSHAFT
(a) Inspect for circle runout,
(1) Place the crankshaft 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 crank-
shaft.

Mi1cas AL
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ALII30

Adhesive -

p A5 20

(b}  Inspect the main journals and crank pins.
(1) Using a micrometer, measure the diameter of each
main journal and crank pin.
Main journal diameter:

STD 61.985 - 62.0D0 mm (2.4403 - 2.4400 in )
U5 0.25 61.745— 61,755 mm (24309 ~ 2.4315 in.}
1S 0.50 1.495 - 61,505 mm (2.4211 —2.4215in.)
Crank pin diameter:

5TD 54.988 — 55.000 mm (2.1649 - 2.1654 in.)
Uis 0.25 54,745 - 64.755 mm {21553 — 2.1557 in.)
UiS 0,50 54.495 - 54.506 mm (2.1455 — 21459 in )

If the diameter is not as specified, check the oil clearance (See
steps 2 and 6). If necessary, grind or replace the crankshaft.

(2)  Check each main journal and crank pin for taper
and out-of-round as shown.

Maximum taper and out-of-round:

0.02 mm (0.0008 in.)

If the taper and out—of-round is greater than maximum, replace

the crankshatt.

() If necessary, grind and hone the main journals and/or
crank pins.

(1) Grind and hone the main journals and/or crank pins
to the finished undersized diameter (See procedure
in step (b) above).

(2) Install new main journal andfor crankshaft pin un-
dersized bearing.

26. INSTALL TIGHT PLUG

(a)  Apply adhesive to a new tight plug.
Adhesive:
Part No. 08833-00070, THREE BOND 1324 or equiva-
lent

https://cardiagn.com/engine-mechanical-toyota-5l-e-engine/
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ASATAT
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31.

(a)

(b)

INSTALL CYLINDER BLOCK WATER DRAIN COCK
SUB-ASSY

Apply adhesive to 2 or 3 threads.

Adhesive:

Part No. 08833-00070, THREE BOND 1324 or equiva-
lent

Install the drain union.
Torque: 49 N.m (500 kgf-cm, 36 ft-1bf)

HINT:

After applying the specilied torque, rotate the drain union
clockwise until its drain port is facing downward.

The drain port may be set within 457 of either side of the
prescribed position.

INSTALL SUB-ASSY OIL NOZZLE NO.1
Align the pin of the oil nozzle with the pin hole of the cylin-

Install the oil nozzle with the check valve. Install the 4 oil
nozzles and check valves.
Torque: 26 N-m (260 kgf-cm, 18 ft.1bf)

INSTALL CONNECTING ROD SMALL END BUSH
Using a round file, lightly file off any roughness from the
small end of the connecting rod.

32. INSTALL CYLINDER BLOCK OIL ORIFICE
(a) Using a 6 mm hexagon wrench, install the oil orifice.
Torque (Reference): 11 N-m (110 kgf-cm, 8 ft.1bf)
33.
_ (a)
i Wt der block.
rl‘ - (b)
~C ‘ ;F— _‘ ._.;Z-""/
)
/ - ~a P i
.'/ Vs ~\\’/ '(; 2
£ Py .
P Y " e 5 Y I
34.
(a)
.«’/ ~ g
.‘/ 4 -l
P v ASE719
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(b) Attach a new bush to SST with the ball of SST inside the
oil hole of the bush.
SST 09222-54011 (09222-03021)

{c)  Align the oil holes of the bush and connecting rod.

(d) Using SST and a press, press in the bush.
SST 09222-54011 (09222-03016, 09222-03021,
09222-03026)

(e) Using a pin hole grinder, hone the bush to obtain lhe stan-
dard specified clearance (See step 21) between the bush
and piston pin.

(i  Check the piston pin fit at normal room temperature. Coat
the piston pin with engine oil, and push it into the connecl-
ing rod with your thumb.
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Qil Ring Ends

ASTI62
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Front Mark |\ e
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(b) Install the piston rings.
{1}  Install the coil and oil ring by hand.
HINT:
Face the end gap of the oil ring in the opposite direction coil
joint.

(2) Using a piston ring expander, install the No. 1 and
No. 2 piston rings with the code mark facing upward.

Code mark:
No. 1 1N
No. 2 2N

(3) Position the piston rings so that the ring ends are as
shown.
NOTICE:
Do not align the ring ends.

36. [INSTALL CONNECTING ROD BEARING

(a)  Align the bearing claw with the groove of the connecting
rod ar connecting cap.

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

37.

HINT:

Upper bearings have an oil groove and oil hole; lower bearings

do not.

(@) Align the bearing claw with the claw groove of the cylinder
block, and push in the 5 upper bearings.

INSTALL CRANKSHAFT BEARING
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(b)
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(a)

(b)

39.

(a)
(b)

{c)

ASTIO2

(d)
(e)
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38.

Align the bearing claw with the claw groove of the crank-

shaft bearing cap, and push in the 5 lower bearings.

INSTALL CRANKSHAFT THRUST WASHER SET
Install the 2 thrust washers under the No. 3 journal posi-
tion of the cylinder block with the oil grooves facing out-
ward.

Install the 2 thrust washers on the No. 3 crankshaft bear-
ing cap with the grooves facing outward.

INSTALL CRANKSHAFT

Place the crankshaft on the cylinder block.

Install the 5 crankshaft bearing caps in their proper loca-
tions.

Install the crankshaft bearing cap bolts.

(1) Apply a light coat of the engine oil on the threads
and under the bolt heads of the crankshaft bearing
caps.

(2) Install and uniformly tighten the 10 bolts of the
crankshaft bearing caps, in several passes, in the
sequence shown.

Torque: 105 N-m (1,050 kgf-cm, 77 ft-1bf)

Check that the crankshaft turns smoothly.

Check the crankshaft thrust clearance (See step 5).

e T .

e e
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_,,,f—\ 40. INSTALL PISTON AND CONNECTING ROD
fﬁw/;_ (a) Cover the connecting rod bolts with a short piece of hose
X to protect the crankshaft and cylinder bore from damage.

AL IES

(b)  Using a piston ring compressor, push the correctly num-

Front Mark
(Arrow) bered piston and connecting rod assembly into the cylin-
/ (c der with the front mark of the piston facing forward.
= e
Fl
| At AsGraz
7 ) {c) Place the connecling rod cap on the connecting rod,
Flgontl hi?rlr:] \ (1) Match the numbered connecling rod cap with the
LBl L Al A \}3 connecting rod.
' /{\" ?'\}(; 9 (2) Install the connection rod cap with the front mark
N '-"\\\ - L;[. o) f‘ facing forward.
ik i S| L -
‘\\ C_)I I‘--{:!‘ .%/?’%\_ ‘_}v": :

o o
NN Y =
N~ /_,-:{_‘y
A 57 14

(d) Install the connecting rod cap nuts.
HINT:
+  The connecling rod cap nuts are tightened in 2 progres-
sive steps (steps (2} and (4)).
«  If any connecting rod bolt is broken or deformed, replace
it.
{1}  Apply a light of engine oil on the threads and under
AT ™ the heads of the connecting rod cap nuts.
p o\ ';\*U'fﬁ,-g A ABHI (2) Install and alternately tighten the nuts of the con-
necting rod cap in several passes.
Torque: 54 N-m (550 kgf-cm, 40 ft.Ibf)
If any one of the connecting rod cap nuts does not meel the
torque specification, replace the cap nuts,

m
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(3) Mark the front of the connecting rod cap nuts with |
paint. |

(4)  Retighten the connecting rod cap nuts 90° as
shown.

(5) Check that the painted mark is now at a 90° angle

- lo the front.

{e) Check that the crankshall turns smoothly.

(f}  Check the connecting rod thrust clearance (See step 1).

AHGIOE

R ——————
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