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PRECAUTIONS

Identification mark of
sodium-filled exhaust valve

SEMO58D

Black iron cotor

Silver calor

Unit; mm [in} SEMAOSAC

40 mm (1.57 in)

7=

SEMGS0C

Special Cautions to Ensure the Safe Disposal of
Sodium-filled Exhaust Valves (SR20DE Engines)

The handling and disposal of sodium-filled exhaust valves
requires special care and consideration. Under conditions such
as breakage with subsequent exposure to water, the sodium
metal which lines the inner portion of the exhaust valve will
react violently, forming sodium hydroxide and releasing hydro-
gen gas which may result in an explosion or fire.

A sodium-filled exhaust valve is identified on the top of its stem
as shown in illustration.

DEALER DISPOSAL INSTRUCTIONS
CAUTION:

Use approved shatter-resistant eye protection when per-
forming this procedure.

Perform this and all subsequent disposal work procedures
in an open room, away from flammable liquids. Keep a fire
extinguisher, rated at least 10 ABC, in close proximity to
the work area.

Be sure to wear rubber gloves when performing the follow-
ing operations.

Clamp valve stem in a vice.

The valve has a specially-hardened surface. To cut through
it, first remove a half-round section, approximately 30 mm
(1.18 in) long. Use an air-powered grinder until the black
iron color is removed and the silver-colored metal appears.

Use a hacksaw to cut through approximately half the diam-
eter of the valve stem. Make the serration at a point 40 mm
(1.57 in) from the end of the stem.
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PRECAUTIONS

SEMBEIC

Bucket

Ik“H_F_‘.a.m:lﬂ as 20 ¢ oll can)

SEMS09D

Special Cautions to Ensure the Safe Disposal of
Sodium-filled Exhaust Valves (SR20DE Engines)
(Cont'd)

4.

Cover the serrated end of the valve with a large shop towel.
Strike the valve face end with a hammer, separating it into
fwo pieces.

Fill a bucket (such as a 20 ¢oil can) with at least 10 ¢(2-1/4
Imp gal) of water. Carefully place the already-cut (serrated)
valves into the water one-at-a-time using a set of large
tweezers and quickly move away at least 2.7 m (9 ft). The
valves should be placed in a standing position as shown in
the illustration to allow complete reaction of the sodium with
the water. The major portion of the resultant chemical reac-
tion lasts 1 to 2 minutes. After the bubbling action has
subsided, additional valves can be placed into the bucket
allowing each subsequent chemical reaction to subside.
However, no more than 8 valves should be placed in the
same 10 ¢ (2-1/4 Imp gal) amount of water. The complete
chemical reaction may take as long as 4 to 5 hours.
Remove the valves using a set of large tweezers after the
chemical reaction has stopped. Afterwards, the valves can
be mixed with ordinary scrap metal.

CAUTION:

Make sure the resultant (high alkalinity) waste water does
not contact your skin. If the waste water does contact you,
wash the contacted area immediately with large quantities
of water.

Dealers should check their respective country and local
regulations concerning any chemical treatment or waste
water discharge permits which may be required to dispose
of the resultant (high alkalinity) waste water.

Parts Requiring Angular Tightening

Some important engine parts are tightened using an angu-
lar-tightening method rather than a torque setting method.
If these parts are tightened using a torgue setting method,
dispersal of the tightening force (axial bolt force) will be two
or three times that of the dispersal produced by using the
correct angular-tightening method.

Although the torque setting values (described in this man-
ual) are equivalent to those used when bolts and nuts are
tightened with an angular-tightening method, they should
be used for reference only.

To assure the satisfactory maintenance of the engine, bolts
and nuts must be tightened using an angular-tightening
method.

Before tightening the bolts and nuts, ensure that the thread
and seating surfaces are clean and then coated with engine
oil.
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PRECAUTIONS

Parts Requiring Angular Tightening (Cont'd)
e« The bolts and nuts which require the angular-tightening
method are as follows:
(1) Cylinder head bolts ..... SR, GA, LD
(2) Main bearing cap bolts ..... SH
(3) Connecting rod cap nuts ..... SR, GA

Liquid Gasket Application Procedure

a. Before applying liquid gasket, use a scraper to remove all
traces of old liquid gasket from mating surface and groove,
and then completely clean any oil stains from these por-
tions.

b. Apply a continuous bead of liquid gasket to mating sur-
faces. (Use Genuine Liquid Gasket or equivalent.)

o Be sure liquid gasket is 4.0 to 5.0 mm (0.157 to 0.197 in)
wide for SR engine and 3.5 to 4.5 mm (0.138 to 0.177 in)
wide for GA and LD engine (for oil pan).

SEM3TIC « Be sure liquid gasket is 2.0 to 3.0 mm (0.079 to 0.118 in)

Groove

Bolt hole

wide (in areas except oil pan).
c. Apply liquid gasket to inner surface around hole perimeter
area.
(Assembly should be done within 5 minutes after coating.)
d. Wait at least 30 minutes before refilling engine oil and
engine coolant.
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PREPARATION

*: Bpecial tool or commercial equivalent

SPECIAL SERVICE TOOLS

Tool number
Tool name

Description

Engine application

SH GA LD

STO5015000
Engine stand assembly
{1y ST05011000
Enging stand
{2) STO5012000
Base

0 Disassembling and assembling

#

KV10106500
Engine stand shaft

KV10115300
Engine sub-attachment

Engine attachment

assembly

1) KV10108500
Engine attachment

(T KV10113300
Sub-attachment

When overhauling engine

ST10120000
Cylinder head bolt
wrench

Loosening and tightening cylinder
head bolt

KV10116200

Valve spring

COMmpressor

(1) KM10115900
Attachment

Disassembling valve mechanism
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PREPARATION

*: Special tool or commercial eguivalent

Tool number
Tool name

Description

Engine application

SH GA LD

KV10108250

Valve spring

comprassor

(1) KVi10108210
Compressor

{2 KV10108220
Adapter

Disassambling valve
mechanism

KV10115600
Valve oil seal drift

Installing valve oil seal

Intake Exhaust
SR Sida A Side B
GA Side A Side A

KV10107902

Valve oil seal puller

(1) KV10116100
Holder
{Holder design
differs between
KV10107900 and
KM10107902.)

Displacement valve lip seal

KV10115700
Dial gauge stand

=7 Adjusting shims

KV10115150

Lifter stopper set

(1) K\V10115110
Camshaft pliers

@ KV10115120
Lifter stopper

Changing shims

EMO2470000
Piston ring compressor

Installing piston assembly into
cylinder bore
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PREPARATION

*: Special tool or commercial equivalent

Tool number
Tool name

Description

Engine application

SR

GA

LD

KV10107400

Piston pin press stand

(1) KV10107310
Center shaft

(Z) §T13040020
Stand

i3 ST13040030
Spring

3 KV10107320
Cap

@l ST13040050
Dirift

@) Disassembling and

) /¥ assembling piston pin
® ®

K\V11100300°
Mozzle holder socket

KV10111100
Seal cutter

Removing oil pan

WS39930000
Tube presser

Pressing the tube of liguid gasket

KV10112100
Angle wrench

Tightening bolts for bearing cap,
cylinder head, etc.

KV11102900"
Fulley puller
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PREPARATION

“: Special tool or commercial equivalant

Tool number Description Engine application
Tool name SR GA LD
KV10105650
Ring gear stopper
1) KV10105630 -0
Adapter — = X
(@ KV10105610
Plate assembly
Spark plug wrench Remaving and installing =
spark plug D
i % % 1ience|Te ¢
16 mm o .
(0.63 in) \,- =
Valve seat cutter set Finishing valve seat dimensions 5
: = X X X
Piston ring expander Remaoving and instailing piston
ring
X X x
Valve guide drift Removing and installing
valve guide A B /
W e
3 x X —

SR Intake & Exhaust

GA Intake & Exhaust

A
B
A
B

= 8.5 mm (0L374 in) dia.
5.0 mm (0,197 in) dia.

= 8,5 mm (0.374 in) dia.
= 55 mm (0.217 in) dia.
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PREPARATION

* Special tool or commercial equivalent

Tool number
Tool name

Description

Engine application

SA GA LD

KV10104150
Crankshaft main
bearing cap puller
(1) Crankshaft main
bearing puller
Adapter

(3) Adapter

=

)

ST10640001
Pivot adjuster (valve
clearance)

COMMERCIAL SERVICE TOOLS

Tool number
Tool name

Description

Engine application

SR GA LD

Valve guide reamer

Reaming valve guide (1) or hole
for oversize valve guide ()

X X —
Unit; mm (in) dia.
D, [
Intake & 10,175
= Exhaust 6.0(0-238) | (9.4008)
Inlake & 9.685
e Exhaust BBIGEEN {0.3813)
Front oil seal drift Installing front oil seal -
‘ 1' \ =
| B | 11 L'-J X X —
A "1_, __:j_,
« 75 mm (2.95 in) dia.
= 45 mm (1.77 in) dia.
Rear oil seal drift Installing rear oil seal A
i 1 | _—
Af ey, S X X 1)

A=1 Dmm{d.ﬂ-ﬂ in) dia.
B = B0 mm (3.15 in) dia.
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