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Special Tools

Ref. No. I Tool Numbel
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07LAB - PV00100
07749 - 0010000
07947 - SB00200
07948 - SB00'101
07973 - PE00200
07973 - PE00310
07973 - PE00320
07973 - PE00400
07973 - S800100
07973 - 6s70500
07973 - 6570600

Ring Gear  Ho lder
Driver
Seal Driver
Driver Attachment
P i lo t  Co l la r
Piston Pin Driver Shaft
Piston Pin Driver Head
Piston Pin Base Insert
Piston Base Head
Piston Base
Piston Base Spring

1-7
7-22,29
7.29
7-22,29
7 - 1 7 , 1 8
'7  -17 ,  1a
7-11,  1A
7  - 1 7 ,  1 8
1 - 1 7 ,  1 8
7 - 1 7 , 1 8
7 - 1 7 , 1 8
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lllustrated Index

I 
runricate att internal parts with engine oil during reassembly'

NOTE:
o Apply l iquid gaskettothe mating surfaces ofthe right side cover and oil pumpcase before install ingthem'

.  Use l iqu id  gasket ,  par t  No 08718-0001 or08718-0003 '

. Clean the oil pan gasket mating surfaces betore install ing the oil pan

81642 engine:

DRAIN BOLT
44 N,m {4.5 kgf 'm,33 lbt ' f t)

6  x  1 .0  mm
'11  N .m (1 .1  kg I 'm ,
I tbl.ft)

OIL PAN
Reter to page 7 27
when instal l ing.

6  r  1 .O  mm
12 N.m t1.2 kgl 'm, 8 7 lbf ' l t )

OIL PAN GASKET

BUFFLE PLA

1 2  x  1 . 0  m m
103  N .m {10 .5  kg f 'm ,
76 tbr.f t)

6  x  1 .0  mm
11  N .m (1  . 1  kg f .m ,
8 tbI.fr)

GASKET
Replace.FLYWHEEL

(M/TI

1 2  x  1 . 0  m m
74  N .m (7 .5
kof.m, 54 lbf ' f t)

1ĉ{Eb\%^ t*^

*o"rr^--(Wffi
oa*,trto2,.w

FLYWHEEL COVER
IM/T)

DRIVE PLATE
COVER (AiT)

1 1  x  1 . 5  m m
76 N.m (7.9 kgf 'm, 56 lbf ' f t)
Apply engine oi l  to the bolt
threads.
NOTE: After torqurng
each cap, turn crankshaft
to check for binding.

MAIN EEARING CAP

MAIN BEARINGS
Selection, page 7_10
NOTE: New main bearings musl
be selected bY matching crank
and block identi f icat ion markrngs

CRANKSHAFT
Instal lat ion, Page 7'23

OIL JET BOLT
16 N.m 11.6 kgf 'm, 12 lbl ' f t)

OIL JET
Inspection, Page 8_10

Check for cracks

6 x 1 . 0 m m
11  N .m {1 .1  kg f 'm ,  I  l b f ' f t }

CRANKSHAFT OIL SEAL
Instal lat ion,
pages l  22  and l  29
Replace-

DOWEL PIN
OIL PUMP
Overhaul, page 8- ' l1
Removal/ lnspection,
page 8-13.
Apply l iquid gasket
to mating surlace.RIGHT SIDE COVER

Apply l iquid gasket
to mating surface.

THRUST WASHERS
8  x  1 .25  mm
24 N.m {2.4 kgf.m, 17 lbf ' f t)

Grooved sides face outward
NOTE: Thrusr washer thickness
is t ixed and must not be changed
by grinding or shimming

O-RING
Replace

CRANKSHAFT SEAL
11 N.m {1.1 kgf 'm, lnsta l lat ion,  pages 7 '29 and I  14

a lbt . l t l  Heplace.  (cont 'd)
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lllustrated Index

(cont'dl

I 
Luoricate att internal parts with engine oil during reassembly.

NOTE:
' Apply l iquid gasket to the mating surfaces ofthe rightside coverand oil pumpcase before install ingthem.. Use liquid gasket, part No. 08718 - 0001 or 087,18 _ OOO3.
. Clean the oil pan gasket mating surfaces before install ing it.

D16Y7 engine: 6  x  1 . 0  m m
12  N .m (1 .2  kg t .m .
8.7 tbf. tr)

DRAIN BOLT
44 N.m {4.5 kgt.m.33 tbt. t t l

, (

I

I

OIL PAN GASKET
FLYWHEEL COVER
IM/T)

6 x  1 . 0  m m
12 N.m ( ' l  .2 kgt.m, 8.7 tbt. tr l

OIL PAN
Refer to page 7-27

Apply l iquid gasker to
these points.

Replace.
WASHER
Replace.

12  x  ' 1 .0  
mm

1 1 8  N . m
{12.0 kgt.m, 87 tbf. tr}

11  x  1 .5  mm
51 N.m
15.2 kgl.m,38lbtft l
Apply engine oi l to the bolt
threads.
NOTE: After torquing
each cap, turn the crankshaft
to check for binding.

MAIN BEARINGS
Selection, page 7-10

MAIN BEARING CAP

CRANKSHAFT
Instal lat ion, page 7 23

NOTE: New main bearings must
be selected by matching crank
and block identi f icat ion markings.

6  r  1 . 0  m m
1 1  N . m  { 1 . 1

6  x  1 .0  mm
1 1  N . m  1 1 . 1

ksI.m, 8 lbt.ft)

OIL SCREEN

kgt.m, 8 lbf.trl

Check for cracks.

CRANKSHAFT OIL SEAL
Instal lat ion,
pages 1 22 a^d 7-29

\:eprace'

GASKET
Replace.

6  x  1 . O  m m
11  N .m {1 .1  kg t .m ,
8 rbt.fr l

RIGHT SIDE COVER
Apply l iquid gasker
1o matrng surface,

OIL PUMP
Overhaul, page 8-12
Bemoval/ lnspection,
page 8-13

DOWEL PIN

WASHERS
Grooved s ides face outward.
NOTE: Thrust  washer th ickness
is f ixed and must not  be changed
by gr inding or  shimming.

CRANKSHAFT SEAL

l.j"Ji:l"^ 
pages z.2e --.S)

Replace.
6  x  1 .0  mm
1 1  N . m  { 1 . 1
8 tbt. fr)

7-4

BREATHING PORT COVER
MOUNT BOLTS
6  x  1 . 0  m m
11  N .m {1 .1  kg t .m ,  8  t b f . f r }
Apply l iquid gasker to
the boh threads.

DOWEL PIN



D16Y5, D16Y8 engines:

DRAIN BOLT
39 N.m 14.0 kgt 'm,

Apply l iquid gasket to
these points.

OIL PAN
Refer to page 7-25
when instal l ing.

WASHER
Replace.

29 lbl.tt) 
\

\^
6 x  1.0 mm q%

P
I

FLYWHEEL COVER
(M/T}

1 2  x  1 . 0  m m
1 1 8  N . m
(12.0 kgt.m, 87 lbt ' f t)

FLYWHEEL (M/TI

t 2  N .m  11 .2  kg f 'm ,
8.7 lbl.ftl

11  x  1 .5  mm
51 N.m
(5.2 kgf'm, 38 lbf ftl
Apply engine oi l tothe bolt
threads.
NOTE: Aftertorquing
each cap, turn crankshaft
to check for binding.

MAIN
BEARING

MAIN BEARINGS
Selection, page 7-10
NOTE: New main bearings must
be selected by matching crank
"nJ lr."i io"irriti"",ion-markings. 

--------*-i6{\

CRANKSHAFT
Instal lat ion, page 7-23

6  r  1 . 0  m m
11 N.m (1 1 kgf 'm, I  lbf ' t t l

OII PAN GASKET
Replace.

DRIVE PLATE COVER
{A/T or CVT)

1 2  r  1 . 0  m m
74 N.m
17.5 kgl.m, 54 lbf ' f t)

DBIVE PLATE {A/T or CVTI
Check for cracks

6  x  1 .O  mm
11  N .m {1 .1  kg l 'm ,
8 tbl.ftl

CRANKSHAFT OIL SEAL
lnstal lat ion,
pages 7'?1 and 

'1 '28

Replace.

RIGHT SIDE COVER
Apply l iquid gasket
to mating surface.

OIL SCREEN

GASKET
Replace.

OIL PUMP
Overhaul, page 8_12
Removal/ lnspection,
page 8-13
Apply l iquid gasket
to mating surface.

DOWEL PIN

WASHEFS
Grooved sides tace outward
NOTE: Thrust washer thickness
is f ixed and must not be changed
bV grinding or shimming.

CRANKSHAFT SEAL
Instal lat ion, pages 7 29
and 8-14
Replace.

BREATHING PORT COVER
MOUNT BOLTS
6  x  1 .O  mm
11 f{. .n (1.1 kgf 'm, 8 lbf ' f l )
Apply l iquid gasket to
the bolt threads.

O.RING
Replace.

6  x  1 .0  mm
11  N .m (1  1  kg l 'm ,
8 tbr.ftl

(cont'd)
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lllustrated Index

(cont'd)

NOTE: New rod bearings must be selected by matching connecting rod assembly and crankshaft(see  page 7 ,11) .
identif ication markings

Lubricate all internal parts with engine oil during
reassembtv.

PISTON INSTALLATION DIRECTION:

EXHAUST

4\/=\6\z\\e/!rqrf/
INTAKE

PISTON RINGS
Replacement. page 7-20
Measurement, pages 7 20 andj-21
Alignment, page 7-21

PISTON PIN
Removal, page 7,17
Instal lat ion, page 7-18
Inspection, page 7,19

CONNECTING ROD
End play, page 7-8
Selection, page 7,18

CONNECTING ROD
BEARINGS
Clearance,  page 7 11
Select ion,  page 7-11

CONNECTING ROD BEARING CAP
Instal lat ion, page 7-23
NOTE: lnstal l  caps so the
bearing recess is on the
same side as the recess
in the rod.

PISTON
Inspectron, page 7-15
NOTE: Betore removing the piston, inspect the
top of the cyl inder bore for carbon bui ld-up or
r idge. Bemove r idge i f  necessary, page 7-13

ENGINE BLOCK
Cylinder bore inspection, page 7-16
Warpage inspection, page 7, '16
Cylinder bore honing, page 7,17

Inspect top of each cyl inder bore
for carbon bui ld-up or r idge
before removing piston.
Remove r idge i f  necessary, page 7-13

CONNECTING ROD CAP NUT
816A2 €ngin6:
9 x 0.75 mm
{0 N.m (4.1 kgt m, 30 tbf.ftl
D16Y5, Dl6Y7. D16Y8 engines:
8 x 0.75 mm
3l N.m {3.2 kg{.m,
23 tbt.fr)
Apply engine oi l to
the bolt threads.
NOTE: After torquing each bearing
cap, rotate crankshaft to
check for binding.

7-6



Flywheel and Drive Plate

Replacement

Manual Transmission:
816A2 engine:
Remove the eight f lywheel bolts, then separate the fly-

whee l  f rom the  c rankshaf t  f lange.  A f te r  ins ta l la t ion '

t iohten the bolts in the sequence shown

RING GEAR HOLDER "- i

OTLAB PVOOlOO

D16Y5, D16Y7, D16Y8 engines:
Remove the six flywheel bolts, then separate the flywheel

from the crankshaft f lange. After installation, t ighten the

bolts in a crisscross Pattern.

RING GEAB
Inspect r ing gear
teeth lor wear or
damage.

RING GEAR
Inspect r ing gear
teeth lor wear orteetn lor wea( or /
danase. 

\ ,///.'

1 2  x  1 . 0  m m
103  N .m
(10.5 kgf.m, 76 lbf. t t)

1 2  x  1 . o  m m
1  1 8  N , m
(12.0 kgI.m, 87 lbf.ft l

L

rurS;u'.\

$..3s'

Automatic Transmission:
Remove the six drive plate bolts, then separate the drive

olate from the crankshaft f lange. Atter installation, t ighten

the bolts in a crisscross Pattern.

t7.5 kgl.m, 54 lbl ' l t l

1 2  x  1 . 0  m m
74 N.m

7-7



Connecting Rod and Crankshaft

End Play

Connecling Bod End Play:
Standard (Newl: 0.15 - 0.30 mm

10.006 - 0.012 inl
Service Limit: 0.40 mm (0.016 inl

lf out-of-tolerance. install a new connecting rod.
lf sti l l  out-of-tolerance, replace the crankshaft (see
pages 7-12 and 7-23).

a
a

7-8
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Push the crankshaft f irmly away from the dial indicator,
and zero the dial against the end of the crankshaft. Then
pull the crankshaft f irmly back toward the indicator; dial
reading should not exceed service l imtr.

Grankshaft End Play:
Standard (Newl: 0.10 - 0.35 mm

(0.00,f - 0.01,t inl
Servic€ Limit 0.it5 mm (0.018 in)

. lf end play is excessive, inspect the thrust washers
and thrust surface on the crankshaft. Replace Darts as
necessary.

NOTE: Thrust washer thickness is f ixed and must not be
changed either by grinding or shimmrng.
Thrust washers are installed with grooved sides facing
outward.



Main Bearings

4 .

Glearance

1 . To check  main  bear ing- to - journa l  o i l  c learance.
remove the main caps and bearing halves.

C lean each main  journa l  and bear ing  ha l f  w i th  a

clean shop towel.

Place one strip of plastigage across each main jour-

na  l .

NOTE: lf the engine is sti l l  in the car when you bolt

the main cap down to check clearance, the weight

of the crankshaft and flvwheel wil l f laften the plasti-

gage further than just the torque on the cap bolt.

and give you an incorrect reading. For an accurate

read ing ,  suppor t  the  c rank  w i th  a  jack  under  the

counterwe igh ts  and check  on ly  one bear ing  a t  a

t ime,

Re ins ta l l  the  bear ings  and caps ,  then to rque the

bolts.

lst step: 25 N'm (2.5 kgl'm. 18 lbf'ft)
FinalsteD:

B16A2 engine:
76 N.m (7.8 kgf.m, 56 lbf'ft)
D16Y5, Dl6Y7, D16Y8 engines:
51 N.m (5.2 kgf'm, 38 lbf'ft)

NOTE: Do not rotate the crankshaft during inspec-

t ron .

Remove the cap and bearing again, and measure the

widest part ot the plastigage.

Main Boaring-toJournal Oil Clearance:
816A2 engine:
Standald {New}:
No. l, 2, 4, 5 Journals:

O.O2,l - 0.042 mm 10'00(B - 0.0017 in)
No. 3 Journals:

0.030 - 0.048 mm {0'0012 - 0'0019 in)
Servico Limit: 0.06 mm {0.002 in,

Dl6Y5, Dl6\rr, Dl6Y8 engines:
Standard (Nsw):

No. 1,5 Journals:
0.018 - 0.035 mm {0.0007 - 0'001'[ in)

No. 2. 3, 4 Journals:
0.02,1 - 0.0,(2 mm {0'0009 - 0.0017 in}

Service Limit: 0.05 mm (0.002 in)

\

7-9

7 .

lf the plastigage measures too wide or too narrow,
(remove the engine if i t 's sti l l  in the car), remove the

crankshaft, and remove the upper half of the bear-

ing. Install a new. complete bearing with the same

color code {select the color as shown on the next
page), and rechsck the clearance.

CAUTION: Do nol fil€, shim, or scrape the bearings

or tho cap3 to adiust cleatanc€.

lf the plastigage shows the clearance is sti l l  incor-

rect, try the next larger or smaller bearing (the color

l isted above or below that one), and check again

NOTE: lf the proper clearance cannot be obtained

by using the appropriate larger or smaller bearings,

replace the crankshaft and start over.



Main Bearing

Selection

CAUTION: lf the codes are indecipherable because of an
accumulation of dirt and dust, do not scrub them with a
wire brush or scraper. Clean them only with solvent ol
deiergent.

Crankshaft Bore Code Location

81642 engine:
Letters have been stamped on the end of the block as a
code for the size of each of the 5 main journal bores.
Use them,  and the  numbers  or  bars  s tamped on the
crank {codes for main journal size), to choose the correct
beaflngs.

Main JournalCode Locat ions {Nombers or  Barc)

Eearing ldentification
C o l o r  c o d e  r s
o n  l h e  e d g e  o f
the bear ng.

Larger crank bore

a c D

----- - - - - - -"" '  Smal lerbeanngt lhrcker)

9""1 B':""

Alack

Black

Alue

7-10
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D16Y5, D16Y7, D16Y8 engines:
Letters have been stamped on the end of the block as a
code for the size of each of the 5 main journal bores.
Use them, and the numbers stamped on the crankshaft
(codes for main journal size), to choose the correct bear-
Ings .

Main Journal Code Location (Numbers)

\

Color code
on the
edge of
the bear ing-

Ldrger crank bore

Smal ler  bea ng { th 'cker)

l r - l
t # l
t + , t l
f  l  4  t l
f  ' -  ' t

Smaller Smaller
maan bearing
journal {thicker)

Red Pink Green
Pink Green Brown

Green Brown Black

Green Brown B l a c k Elue

I

Bearing ldenti f icat ion

B c D



Connecting Rod Bearings

Clearance

Remove the connecting rod cap and bearing half

C lean the  c rankshaf t  rod  iourna l  and bear ing  ha l f
with a clean shop towel.

Place plastigage across the rod journal.

Reinstall the bearing half and cap, and torque the nuts.

Torque
Bl6A2 engine:
40 N.m (4.1 kgl.m, 30 lbf'ft)
Dr6Y5, D16Y7, D16Y8 enginss:
31 N'm (3.2 kgf.m, 23 lbf ftl

NOTE| Do not rotate the crankshaft during inspection.

Remove the rod cap and bearing half and measure
the widest part of the plastigage.

Connecting Rod Bearing-to.Journal Oil Glearance:
816A2 engine:
Standard lNewl: 0.032 - 0.050 mm

10.0013 - 0.0020 in)
Service Limit: 0.06 mm 10.002 inl
D16Y5, D16Y7, D16Y8 engines:
Standard lNew): 0.020 - 0.038 mm

(0.0008 - 0.0015 in)
Service Limit 0.05 mm 10.002 inl

'1.

4.

l f  the plastigage measures too wide or too narrow'
remove the upper half of the bearing, install a new,
complete bearing with the same color code (select

t h e  c o l o r  a s  s h o w n  i n  t h e  r i g h t  c o l u m n ) ,  a n d
recheck the clearance.

CAUTION: Do not lile, shim, or scrape the bearings
or the caps to adiust clgarance.

lf the plastigage shows the clearance is still incorrect.
try the next larger or smaller bearing (the color l isted
above or below that one), and check clearance again.

NOTE: lf the Droper clearance cannot be obtained
by using the appropriate larger or smaller bearings,
replace the crankshaft and start over.

PLASTIGAGE STRIP

\

7 .
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Selection

CAUTION: lf the codes are indecipherable because of
an accumulation of dirt and dust, do not sclub them
with a wile brush or scraper. Clean them only with sol-
vent or detergent,

Connecting Rod Code Location

Numbers have been stamped on the side of each con
necting rod as a code for the size of the big end Use
them, and the letters stamped on the crankshaft (codes

for rod journal size), to choose the correct bearlngs

Half of number ls
stamped on bearing
cap and the other
half is stamped on
rod .

Bearing ldentilication

Color code is on the
edge of
the bearing.

lfA--;T] |
l l e " ' t t  l ;
l l c o r l l l  l l
I lD;;ilril |
l - l

Larger brg end bore

Smal ler  Smal ler
rod bear lng
journal  ( th icker)

-- - - - - - - - - - - - - - -  Smal lerbear ing{thrcker)

Red Pink Green

Pink Green

Green Erown Black

Green Brown Black Blue

1 2 3 4

Connecting Rod Journal Code Locations (Lettels)



Pistons and Crankshaft

Removal

1. Remove the oil pan assembly.

2. Remove the right side cover.

816A2 engine

D16Y5, Dl6Y7, D16Y8 ongines

RIGHT SIDE

7 - 1 2

\
3. Remove the oil screen.

4. R€move the oil pump.

816A2 engin€

OIL SCREEN

D16Y5, D1oyr, D16Y8 engin.s

O-RING
Replace.

5, Remove the baff le plate (816A2 engine).

OIL PUMP



6. Remove the bolts and the bearing caps.

CAUTION: To prevenl warpago unscrow lhe bolts
in s€quence 1/3 turn at a tims, r€paat the soquence
until all bolts ar€ loo3ened.

MAIN BEARING CAP BOLTS LOOSENING SEOUENCE

Remove the rod caps/bearings and main capvbear-
ings. Keep all caps/bearing in order.

Lift the crankshaft out of the engine, being careful
not to damage journals.

7 .

S:_]ILOJLOAO

CRANKSHAFT
1 4 .

7-13

q Remove the upper bearing halves from the connect-
ing rods and set them aside with their respective
caos.

Reinstall the main caps and bearings on the engine
in proper order,

lf you can feel ridge of metal or hard carbon around
the  top  o f  each cy l inder ,  remove i t  w i th  a  r idge
reamer. Follow the reamer manufacturer's instruc-
I|ons.

CAUTION; lf the ridge is not removed, it may dam-
age tho pistons as they are pushod out.

RIOGE REAMER

1 0 .

1 1 .

12. Use the wooden handle of a hammer to drive the
pastons out.

13 . Reinstall the connecting rod bearings and caps after
removing each piston/connecting rod assembly.

Mark each piston/connecting rod assembly with its
cylinder number to avoid mixup on reassembly.

NOTE: The existing number on the connecting rod
does not indicate its position in the engine, it indi-
cates the rod bore size.



Crankshaft

Inspection

. Clean the crankshaft oil passages with pipe cleaners
or a suitable brush.

. Check the keyway and threads.

Alignment

.  Measure  runout  on  a l l  ma in  journa ls  to  make
sure the crank is not bent.

. The difference between measurements on each
journal must not be more than the service l imit.

Crankshaft Total Indicated Runout:

Bl6A2 engine:
Standard (Newl: 0.020 mm {0.0008 in} max.
Service Limit: 0.030 mm {0.0012 inl
D16Y5, D15Y7, D15Y8 engines:
Standsrd {New): 0.03 mm (0.001 in} max.
Service Limit; 0.0i1 mm 10.002 in)

Support  wi th lathe
type tool  or  V blocks.

7-14

Out-of-Round and Tapet

. Measure out-of-round at the middle of each rod
and main journal in two places.

a The difference between measurements on each
journal must not be more than the service l imit.

Joulnal Out-of-Round:
81642 engine:
Standard (New): 0.0004 mm {0.0002 in) max.
Service Limit: 0.006 mm {0.0002 in)
Dr6Y5, Dl6Y7, D16Y8 engines:
Standard (Newl: 0.0025 mm (0.0001 inl max.
Service Limh: 0.005 mm (0.0002 inl

round at  middle.

. Measure taper at the edges of each rod and main
journa l .

. The difference between measurements on each
journal must not be more than the service l imit.

JournalTaDer:
B16A2 ongine:
Standard lNewl: 0.005 mm (0.0002 inl max.
Service Limit: 0.010 mm (0.00i1 inl
D16Y5, D16Y7, Dl6YB engines:
Standard (New): 0.0025 mm {0.0001 in) max.
Service Limit: 0.005 mm (0.0002 in)

\



Pistons

Inspection

1 . Check the piston for distortion or cracks,

NOTE:  l f  a  cy l inder  i s  bored .  an  overs ized p is ton
must be used.

Measure the piston diameter at a distance A from
bottom of the skirt.

816A2 engino:
A: 15 mm 10.6 in)
D16Y5, D16Y7, D16Y8 engines:
A: 5 mm (0.2 inl

Piston Diameter:
816A2 engine:
Standard lNewl: 80.980 - 80.990 mm

13.1882 - 3.1886 in)
Service Limit: 80.970 mm (3.1878 in)
D16Y5, D16Y7, D16Y8 engines:
Standard {New): 7,f.980 - 7i1.990 mm

|.2.9520 - 2.9521in!
Service Limit: 74.970 mm {2.9516 inl

SKIRT DIAMETER

57-1

3. Calculate the difference between the cylinder bore
diameter (see page 7-16) and the piston diameter.

Piston-to-Cylinder Clsarance
Standard lNewl: 0.010 - 0.0,10 mm

(0.0004 - 0.0016 inl
Servico Limit: 0.05 mm {0.002 in}

lf the clearance is near or exceeds the service l imit,
inspect the piston and cylinder block for excessive
wear.

Oversizo Piston Diametor
816A2 ongine:
0.25t 81.23 - 81.21 mm (3.1980 - 3.1984 inl
D16Y5. D16Y7, D16Y8 engines:
O.25t 75.23 - 75.21 mm (2.9618 - 2.9622 in)
0.50: 75.i18 - 75.49 mm {2.9716 - 2.9720 in}



Cylinder Block

Inspection
'L Measure wear and taper in directions X and y at three

levels in each cvlinder as shown.

Cylinder Boro Size
816A2 engine:
Standard (Newl: 81.00 - 81.02 mm

{3.1t|: l - 3.190 int
Service Limit: 81.07 mm {3.192 in)
D16Y5, D16Y7, D16Y8 engines:
Standard lNew): 75.00 - 75.02 mm

(2.9s3 - 2.954 in)
Sarvice Limit: 75.07 mm (2.956 in)

Oversize
816A2 engiDe:
0.25t 41.25 - A1.27 mm {3.199 - 3.200 in)
D16Y5, D16Y7, D16Y8 Engines:
0.25t 75.25 -15.27 mm (2.9626 - 2.963,0 in)
0.50: 75.50 - 75.52 mm 12.9721- 2.9i32 inl

Bore TaDet
Limit: (Difference between first and third measure"

ment) 0.05 mm (0.002 inl

7 - 1 6

l f  the measurements in any cylinder are beyond
the Oversize Bore Service Limit, replace the block.

lf the block is to be rebored. refer to piston Clear-
ance Inspection (see page 7-15) after reboring.

NOTE: Scored or scratched cylinder bores must be
honed.

Reboring Limit:
Bl642 enginc:
0.25 mm (0.01 in)
Dl6Y5, D16Y7, D16Y8 engin€s:
0.50 mm (0.02 in)

Check the top of the block for warpage,
Measure along the edges and across the center as
shown.

SURFACES TO BE MEASUREO

Engine Block Warpage:
Bl6A2 engine:
Standard (Now): 0.05 mm {0.002 inl max.
Service Limh: 0.08 mm (0.003 in)
DtOYs, D16Y7, D16Y8 €nginas:
Standard (N€w): 0.07 mm l0.OO3 inl max.
Servica Limit; 0.10 mm {0.00it in)

PRECISION STRAIGHT EDGE



Cylinder Block Piston Pins

Bore Honing

1 . Measure cylinder bores as shown on page 7-16. lf the
block is to be reused, hone the cylinders and remea-
sure the bores.

Hone cylinder bores with honing oil 8nd a fine (400

grit) stone in a 60 degree cross-hatch pattern.

NOTE:
. Use only a rigid hone with 400 grit or f iner stone

such as Sunnen, Ammco, or equivalent.
. Do not use stones lhat are worn or broken.

When hon ing  is  comple te ,  thorough ly  c lean the
engine block of all metal particles. Wash the cylin-
der bores with hot soapY water, then dry and oil
immediately to prevent rusting.

NOTE: Never use solvent. it will only redistribute the
grit on the cylinder walls.

lf scoring or scratches are sti l l  present in cylinder
bores after honing to the service l imit, rebore the
cylinder block.

NOTE: Some light vertical scoring and scratching is
acceptable if it is not deep enough to catch your fin-
gernail and does not run the full length of the bore.

CYLINOES BLOCK

CYLINDER

NOTE:
. After honing, clean the cylinder thoroughly with

soapy warer.
. Onlv a scored or scratched cylinder bore must be

noneo.

Removal

l .  Assemble the special tool as shown.

PISTON BASE HEAD
07973 - SBtx)too

f t

PISTON PIN BASE
INSERT
01973 - PE00'0)

p tn

NOTEi Us6 a hydraulic press.
When pressing the pin in or out.
make sure that the recesssd
portion of the piston aligns
with the l ips on the col lar.

r gg\

lj*N*,""
2. Assemble and adjust the length of the piston

driver and shaft to 53 mm (2.1 inl as shown.

PISTON PIN DRIVER HEAD
07973 - PE00320

Proat

0

PISTON PIN
DRIVER SHAFT
0t973 - PEqr310

PILOT COLLAR
07973 - PE00200

3. Place the piston on the sp€cial tool and press the
pin out with the special tools and a hydraulic press.

Emboss6d mark facing up

7 - 1 7



Connecting Rods Piston Pins

Selection

Each rod falls into one of four tolerance ranges {from O to
+ 0.024 mm (0 to + 0.0009 in), in 0.006 mm (0.0002 in)
increments) depending on the size of its big end bore. lt,s
then stamped with a number {1, 2,3, or 4) indicating the
range.
You may f ind  any  combina t ion  o t  l ,  2 ,  3 ,  o r  4  in  any
engrne.

Normal Eore Size: 48.0 mm (1.89 in)

NOTE:
o Reference numbers are for big end bore size and do

NOT indicate the position of the rod in the engine.
. Inspect connecting rod for cracks and heat damage.

CONNECTING ROD AORE
REFERENCE NUMBER
Half of number is stamped on
bearing cap, the other half  on
connectrng rod.

7-18

Installation

1. Use a hydraulic press for installation.

. When pressing the pin in or out, be sure you posi
tion the recessed flat on the piston against the lugs
on the base attachment.

816A2 engine

The arrow must face the
t iming bel t  s ide of  the
e n g  I n e .

The mark must face
the t iming belt side
o f  t he  eng ine .

D16Y5, D16Y7, O16Y8 engines

The arrow must face the
timing belt side o{ the
engine and the connecting
rod oi l  hole must face the
rear of the engine.

Adjust the length of the
piston pin driver to
53 mm (2.09 4n)

PISTON PIN DRIVER SHAFT
07973-PEOo3r0

PISTON PIN DRIVER HEAD

il--Z 
P,"roNPrN

PILOT COLLAR
07973-PE00200

PISTON PIN BASE INSERT
07973 PEO0400

PISTON EASE HEAO
07973 -5800100

, (

a



lnspection

1 .

Oversize:

Oversize:

NOTE; All replacement piston pins are overslze.

2. Zero the dial indicator to the piston pin diameter'

Measure the diameter of the piston pin.

Piston Pin Diametel:
B16A2 engine:
Standard {New): 20.994 - 21.000 mm

(0.8265 - 0.8268 in)
20.997 - 21.003
10.8267 - 0.8269 inl

D16Y5, Dl6Y7, Dl6YB engines:
Standard lNewl: 18.99,1- 19.000 mm

(0.7478 - 0.7480 inl
18.997 - 19.003
{0.7479 - 0.7481 in)

3. Measure the piston pin-to-piston clearance.

NOTE: Check the piston for distortion or cracks.

lf the piston pin clearance is greater than 0.024 mm
(0.0009 jn ) ,  remeasure  us ing  an  overs ized p is ton
p in .

Piston Pin-to-Piston Clearance:
Standard (New): 0.010 - 0.022 mm

(0.0004 - 0.0009 in)

Check the difference between the piston pin diame-
ter and the connecting rod small end diameter'

Piston Pin-to-Connesting Rod Interterence:
816A2 engine:
Standard (New): 0.013 - 0.032 mm

(0.0005 - 0.0013 in)
D16Y5, D16Y7, Dl6YB engines:
Siandard lNewl; 0.014 - 0.040 mm

4 .

10.0006 - 0.0016 inl
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Piston Rings

End Gap

1 . Using a piston, push a new ring into the cylinder
bore 15 - 20 mm (0.6 - 0.8 in) from the bottom.

Measure the piston ring end-gap with a feeler gauge:

. lf the gap is too small, check to see if you have
the proper rings for your engine.

. lf the gap is too large. recheck the cylinder bore
diameter against the wear l imits on page 7-16,
lf the bore is over the service l imit, the cvlinder
block must be rebored.

Pkton Ring End-cap:
Top Ring
81642 engino
Siandtrd (New): 0.20 - 0.35 mm

{0.008 - 0.01,1 in)
Service Limit: 0.60 mm l0-02i1 inl
D16Y5. Dl6Y7, D16Y8 enginos
Standard lNewl: 0.15 - 0.30 mm

{0.006 - 0.012 in)
Ssrvic€ Limit 0.60 mm {0.024 inl

Socond Ring
816A2 ongina
Standard (Nowl: 0.40 - 0.55 mm

10.016 - 0.022 inl
Service Limit: 0.70 mm (0.028 inl
D16Y5, D16Y7, Dt6Y8 engines
Standard (New): 0.30 - 0.ia5 mm

{0.012 - 0.018 in)
Sorvice Limit 0.70 mm 10.028 inl

Oil Ring
81642 ongine
Standard {Now): 0.20 - 0.50 mm

(0.008 - 0.020 inl
Sorvico Limit: 0.70 mm (0.028 in)
Dl6Y5. Dl6Y7, D16Y8 €nginos
Standard (Nowli 0.20 - 0.70 mm

(0.008 - 0.028 inl
Servica Limit: 0.80 mm 10.031 in)
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Replacement

1 . Using a ring expander. remove the old piston rings.

Clean all r ing grooves thoroughly.

NOTE:
.  Use a  squared-o f f  b roken r ing  or  r ing  groove

cleaner with blade to fit piston grooves.
o Top ring groove is 1.0 mm (0.039 in)wide.
. Second ring groove is 1.2 mm (0.047 in) wide.
. Oil ring groove is 2,8 mm (0.11 in) wide.
. File down the blade if necessary.

CAUTION: Do noi use a wire blush to clean ring
lands. or cut ring lands deepol with cleaning tool.

NOTE: lfthe piston is to be separated from the con-
necting rod, do not install new rings yet.

3. Install new rings in the proper sequence and posi-
taon (see page 7-22).

NOTE: Do not reuse old piston rings.

(Commercial ly avai lable)



Ring-to-Groove Clearance

After install ing a new set of rings, measure ring-to-
groove clearances:

Top Ring Clearance
Standard (New):

B16A2 angine:
0.045 - 0.070 mm (0.0018 - 0.(X128 in)

Dl6Y5, Dt6Y7, Dl6Y8 engin€s:
0.035 - 0.060 mm {0.0014 - 0.002'l in)

service Limit: 0.13 mm (o.fixi in)

Second Ring Clearance
Standard lNow):
B16A2 engine:

0.0/t0 - 0.065 mm (0.0016 - 0.0026 in)
Dl6Y5, D16Y7, D16Y8 onginos:

0.030 - 0.055 mm (0.(X)12 - 0.0022 in)
Sewica Limh: 0.13 mm (0.005 io)

. , o

Alignment

1. Installthe rings as shown.

NOTE: The manufacturing marks must be facing
upward.

SECOND RING (Darkl

Piston Ring Dimsnsions:

Un i t  mm ( in )

Un i t  mm ( in )

TOP RING (Chrome)

t----T f
l B

t---f_-L
A

Top Ring (Standard)

Second Ring (Standard)

B

Bl642 engine 3.1  (0 .12) 1.0 (0.04)

D16Y5, D16Y7,
D16Y8 engines

2.6  (0 .10) 1.0 (0.04)

B

816A2 engine 3.3 (0.13) 1.2 (0.05)

D16Y5, D16Y/.
D16Y8 engines

3.0  (0 .12) 1.2 {0.05t

(cont'd)
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Piston Rings Crankshaft Oil Seal

Alignment (cont'dl

TOP RING ---.>

SECOND RING >

MARK

,a-)
/\_4

o,.r^o( qffi<--sPACER
\Z-.v

Rotate the rings in their grooves to make sure they
do not bind.

Position the ring end gaps as shown:

DO NOT posit ion any r ing gap
at piston thrust surfaces.

DO NOT posit ion any r ing gap
in l ine with the piston pin hole. OIL RING GAP

SECOND RING GAP

Approx.90

TOP RING GAP

7-22

Installation

The seal surface on the block should be dry.
Apply a l ight coat of oil to the c.ankshaft and to
the  l ip  o f  the  sea l .

1. Drive the crankshaft oil seal squarely into the right
side cover using the special tools.

HANDLE DRIVER
07749 0010000

seal  wi th the
pan number side
facing out.

Conf i rm tha t  the  c learance is  equa l  a l l  the  way
around with a feeler gauge.

Clearance:0.5 - 0.8 mm (0.02 - 0.03 inl

NOTE: Refer to page 8-14 for installation of the oil
pumo side crankshaft oil seal.

, (

\



Pistons Grankshaft

lnstallation

Before  ins ta l l ing  the  p is tons ,  app ly  a  coat  o f
e n g i n e  o i l  t o  t h e  r i n g  g r o o v e s  a n d  c y l i n d e r
bores.

lf the crankshaft is already installed:
. Set the crankshaft to BDC for each cylinder.
. Remove the connecting rod caps, and slip short

sections of rubber hose over the threaded ends
of the connecting rod bolts.

. lnstall the ring compressor. check that the bear-
ing is securely in place, then position the piston

in the cylinder, and tap it in using the wooden
hand le  o f  a  hammer .

o Stop after the ring compressor pops free, and
check the connecting rod-to-crank journal align-
ment before pushing the piston into place

. Apply engine oil to the bolt threads. Install the
rod caps with bearings, and torque the nuts to:
815A2 engine:
40 N.m {,1.1 kgf.m, 30 lbf'ft|
D16Y5, D16Y7, D16Y8 engines:
31 N.m (3.2 kgf'm,23 lbf'ft)

lf the crankshaft is not installed:
. Remove the rod caps and bearings, install the ring

compressor, then position the piston in the cylin-
der, and tap it in using the wooden handle of a
hammer.

. Position all Distons at top dead center.

1 .

2.

The arrcw must face
the taming belt side
of the engine.

CONNECTING ROO
OIL HOLE lD16Y5, D16Y7, D16YB ongines)

NOTE: Maintain downward force on the ring com-
pressor to prevent the rings from expanding before
entering the cylinder bore.

RUBBER

,lll

lnstallation

Before install ing the crankshaft, apply a coat of
engine oil to the main bearings and rod bearings.

Insert the bearing halves into the cylinder block and
connecting rods.
Hold the crankshaft so the rod journals for cylinders
No.2 and No. 3 are straight down.
Lower the crankshaft into the block, seating the rod
journals into connecting rods No. 2 and No. 3, and
install the rod caps and nuts finger-tight.

1 .

2.

3.

5.

Grooved sides face
oulward.

Botate the crankshaft clockwise, seat journals into
connecting rods No, 1 and No.4, and install the rod
caps and nuts finger-tight.

NOTE: Install caps so the bearing recess is on the
same side as the recess in the rod.

Check rod bearing clearance with plastigage (see

page 7-11) ,  then to rque the  capnuts .  App ly  eng ine
oil to the bolt threads.

Torque:
816A2 sngine:
/l{, N.m {a.l kgf.m, 30 lbf'ftl
D16Y5, D16Y7, Dl6Y8 engines:
31 N.m (3.2 kgf.m, 23 lbf'ft|

NOTE: Reference numbers on connecting rod are
for big-end bore tolerance and do not indicate the
position of piston in the engine.

Line up the marks when
insta l l ing the connectrng rod
cap.

6. Install the thrust washers on the No. 4 journal. Oil
(cont 'd)
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the thrust washer surfaces,



Crankshaft

Installation (cont'd)

7.  Ins ta l l the  main  bear ing  caps .
Check clearance with plastigage (see page 7-9), then
tighten the bearing cap bolts in 2 steps.

First step: 25 N.m {2.5 kgf.m, 18 lbf.ft)
Second stop:
B1642 engine:
76 N.m {7.8 kgf.m, 56 lbf.ft)
D16Y5, D16Y7, D16Y8 engines:
51 N.m (5.2 kgf.m, 38 lbf.ft)

NOTE: Coat the thrust washer surfaces and bolt
threads with oil.

MAIN BEARING CAP BOLTS TIGHTENING SEOUENCE

o o c o o

CAUTION: Whenever any crankshaft or connecting
rod bearing is replaced, it is necGssary after reassom-
bly to run the engine at idling spe6d until it reaches
normal operating temperature, than continue to run
it for approximately 15 minutos.

:V fr\-/.---\-/.-
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NOTE:
. Use liquid gasket, part No. 08718 - 0001 or08718-

0003.
. Check that the mating surfaces are clean and dry

before apptying l iquid gasket.
. Apply l iquid gasket evenly, being careful to cover

all the mating surface.
. To prevent oil leakage, apply l iquid gasket to the

inner threads of the bolt holes.
. Do not install the parts if f ive minutes or more

have elapsed since applying the l iquid gasket.
Instead reapply l iquid gasket after removing the
old residue.

. After assembly, wait at least 30 minutes before
f i l l i ng  the  eng ine  w i th  o i l .

L Apply l iquid gasket to the block mating surface of
the right side cover, then install i t on the cylinder
block.

Bl6A2 engine;

Apply t iquid gaslet  a long
the broken l ine.

D16Y5, D16Y7, D16Y8 engines:

RIGHT SIDE COVER



81642 ongin€:

D16Y5, Dl6fr, Dl6Y8 engines:

k9l.m,

RIGHT SIDE

DOWEL PINS

6  x  1 .0  mm
1 1  N . m  { 1 . 1
a rbf.ft)

OOWEL PIN

9. Apply l iquid gasket to the oil pump mating surtace
of the block, then install the oil pump on the cylin-
der block.

Apply grease to the l ips of the oil seals.
Thgn, align the inner rotor with the crankshaft and
ins ta l l  the  o i l  pump.  When the  pump is  in  p lace ,

clean any excess grease off the crankshaft. Check
that the oil seal l ips are not distorted.

B16A2 ongino:

Apply l iquid gasket along
the broken l ine,

Dl6Y5, Dl6Y7, Dt6Y8 ongino3:

Apply l iquid gasket
along the broken

OIL PUMP }{OUSING

{cont'd)
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Crankshaft Oil Pan

Installation (cont'd)

NOTE:
. Apply a l ight coat of oil to the crankshaft and io

the  l ip  o f  sea l .
.  Use new O-r ings  and app ly  o i l  when ins ta l l ing

them.

10.  lns ta l l the  o i l  sc reen.

816A2 engine:

6  x  1 . O  m m
l  l  N 'm  (1  . 1  kg l .m ,
8 tbt.Irl

,.//

{ / cor*rt
(. .ao Replace.

t(^^
11  N .m 11  . 1  kg f .m ,
a lbl'ltl ,/.rB tbt4tl 

/
* P /
& ̂ /t

O.RING
Rep lace .

OtL Puti tP

D16Y5, D16Y7, D16Y8 engines:

24  N .m (2 .4  kg f .m ,
'17 lbl. fr)

kgf .m,

OIL SCREEN

6  x  1 . 0  m m
1 1  N .m {1  . 1  kg f .m ,

6 x 1 . 0 m m
1 1  N . m  { 1 . 1
8 tbt.rr)

I
Ia lbf. fr)

DOWEL PIN

r T
l l e
/  OIL PUMP

6  x  1 . 0  m m
1 1  N . m
l l .1 kgf 'm, a lbf. fr l
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Installation

D16Y5, Dl6Yg engines:

1 .  Ins ta l l  the  o i l  pan  gasket  on  the  o i l  pan .

OIL PAN
GASKET
Replace.

OIL PAN

I



2. Apply l iquid gasket to the block mating surfaces of

the oil pan, then install i t. Apply l iquid gasket to the

shaded areas.
NOTEI
.  U s e  l i q u i d  g a s k e t  p a r t  N o .  0 8 7  1 8  -  0 0 0 1  o r

08718 - 0003.
. Check that the mating surfaces are clean and dry

before apPlying l iquid gasket.
. Apply l iquid gasket as an even bead, centered

between the edges ol the mating surface'
. To prevent leakage of oil, apply l iquid gasket to

the inner threads of the bolt holes
. Do not install the parts if f ive minutes or more

have elapsed since applying the l iquid gasket

lnstead, reapply l iquid gasket after removing the

old residue
. After assembly, wait at least 30 minutes before

f i l l i ng  the  eng ine  w i th  o i l .

T igh ten  nu ts  f inger - t igh t
below.

OIL PAN

a t  s i x  po in t s  as  shown

I

3 .

4. Tighten all bolts and nuts, starting from nut @, clock-

wise in three steps.
NOTE: Excessive tightening can cause distortion of

the oil pan gasket and oil leakage.

Torque: 12 N'm {1.2 kgt'm,8.7 lbf'ft|

816A2, D16Y7 engines:

1 .  App ly  l iqu id  gasket  on  the  o i l  pump and r igh t  s ide

cover mating areas as shown below.

NOTE:
.  U s e  l i q u i d  g a s k e t ,  p a r t  N o .  0 8 7 1 8  -  0 0 0 1  o r

08718 - 0003.
. Check that the mating surfaces are clean and dry

before applying l iquid gasket
. Apply l iquid gasket as an even bead, centered

between the edges ol the mating surface'
. To prevent oil leakage, apply l iquid gasket to the

inner threads of the bolt holes
. Do not install the parts if f ive minutes or more

have elapsed since applying the l iquid gasket

Instead, reapply l iquid gasket after removing the

old residue.
. Aftel assembly, wait at least 30 minutes before

fi l l ing the engine with oil.

CYLINDER
ELOCK

Apply l iquid gasket
to these pornts-

Apply l iquid gasket
to these pornts.

(cont 'd)

7 -27



Oil Pan

lnstallation (cont'dl

Install the oil pan gasket and oil pan

NOTE:
a Use a new oil pan gasket.
.  Ins ta l l  the  o i l  pan  no  more  than f i ve  minu tes

after applying l iquid gasket.

816A2 engine:

OIL PAN
GASKET
R€place.

Apply l iquid
gasKet to
these points.

Apply l iquid gasker
to these points.

OIL PAN
GASKET
Beplace.
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\
3, Tighten the bolts and nuts finger tight at six points

as shown below.

T igh ten  a l l  bo l ts  and nu ts ,  s ta r t ing  f rom nut  O.
clock wise in three steps.

NOTE: Excessive tightening can cause distortion of
the oil pan gasket and oil leakage.

Torque: 12 N.m {1.2 kgf.m, 8.7 lbf.ft)

4 .



Oil Seals

lnstallation

NOTE:
. Engine removal is not required.
. The crankshaft oil seal housing should be dry.

Apply a l ight coat of grease to the crankshaft and to

the l ips of the seals.

1 .  Us ing  the  spec ia l  too l ,  d r ive  in  the  t im ing  pu l ley -

end sea l  un t i l  the  dr iver  bo t toms aga ins t  the  o i l
pump.
When the seal is in place, clean any excess grease

off the crankshaft and check that the oil seal l ip is

not distorted.

07947 -S800200
lnstal l  seal with the
part number sade
facing out.

I

2. Measure the flvwheel-end seal thickness and the oil
seal housing depth. Using the special tool. drive the
flywheel-end seal into the rear cover to the point

where the clearance between the bottom of the oil

seal and the right side cover is 0.5 - 0.8 mm (0.02 -

0.03 in) (see page 7-23).

NOTE: Align the hole in the driver attachment with

the Din on the crankshaft.

DRIVER ATTACHMENT
0794a-s800101
lnslall seal with the
part number side
facing out.

DRIVER
07749-0010000
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