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ARTICLE BEGINNING

1999- 2000 ENG NES
Vol kswagen 2. 8L VR6 6-Cyli nder

ol f, GIl, Jetta

* PLEASE READ THIS FIRST *

NOTE: For engine repair procedures not covered in this article,
see ENG NE OVERHAUL PROCEDURES - CGENERAL | NFORMATION article
in the GENERAL | NFORMATI ON secti on.

ENGINE IDENTIFICATION

Engi ne identification nunber is stanped on a nachi ned pad, on
front of the cylinder block. See Fig. 1. The engine code is al so
listed on a sticker attached to the pulley side of the valve cover and
the vehicle identification sticker |ocated in the |uggage conpartnent.

ENG NE CODES

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Appl i cation Code
2. 8L VRO .. AAA
2. 8L VRO .. AFP

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Engine
Code

) G93H83102 . L )
Fig. 1. Locating Engine ldentification Nunber

Courtesy of Vol kswagen United States, Inc.

ADJUSTMENTS
VALVE CLEARANCE

Engine is equipped with hydraulic lifters. Adjustnent is not
necessary.

TROUBLE SHOOTING

NOTE: See TROUBLE SHOOTI NG - BASI C PROCEDURES article in the
GENERAL TROUBLE SHOOTI NG secti on.



REMOVAL & INSTALLATION
* PLEASE READ THIS FIRST *

NOTE: When battery is disconnected, vehicle conmputer and nenory
systens may | ose nenory data. Driveability problens may exi st
until conputer systems have conpleted a relearn cycle.

NOTE: For reassenbly reference, | abel all electrical connectors,
vacuum hoses and fuel |ines before renoval. Al so place mating
mar ks on ot her nmmj or assenblies before renoval.

WARNI NG: Radi o/ cassette or radi o/ CD player is equipped with an
anti-theft protection circuit. Wienever battery is
di sconnected, radio will go into anti-theft node. Wen
battery is reconnected, radio will display CODE, and will be
i noperative until proper code nunber is entered. Cbtain
security code before disconnecting battery.

FUEL PRESSURE RELEASE
Renmove fuel punp relay (lower right relay |ocated in

fuse/relay panel). start engine and let idle until it stalls. Crank
engine for an additional 5 seconds. Reinstall fuel punp relay.

ENGINE
NOTE: Engine is renoved with transaxl e attached.
Renoval

1) Obtain radio code. Turn ignition off and wait 20 seconds.
Di sconnect negative battery cable. Renobve air cleaner assenbly.
Install 8-mmbolt in belt tensioner hole and renpbve accessory drive
belt. See Fig. 2.

2) On manual transm ssion nodel s, disconnect clutch slave
cylinder. On all nodels, renove power steering punp and attach to
body. DO NOT di sconnect power steering hoses. Renove radiator, front
| ock support and front bunper. Drain cooling system D sconnect

cooling fan and thernosw tch.

8-mm — 3 \ \// Tensioner
i

Accessory
Drive Belt

) (9383104 ) .
Fig. 2: Releasing Accessory Drive Belt Tensioner

Courtesy of Vol kswagen United States, Inc.

3) Label and disconnect all electrical wiring, control
cabl es, cool ant hoses and vacuum hoses from engi ne/transaxl e assenbly.
Di sconnect throttle, cruise and kickdown |inkage (if equi pped). Renobve
air duct fromintake manifold.

4) Di sconnect drive axles fromtransaxle. See FWD AXLE SHAFTS



article in DRI VE AXLES. Di sconnect exhaust pipe from exhaust nanifol d.
Attach Engine Sling (2024A). See Fig. 3.

5) Disconnect left rear transaxle nount and right rear engine
mount . Di sconnect front engine nount. Rel ease engine carrier. It may
be necessary to pry spacer bracket from rubber bushings. Raise engine
and transaxl e out of vehicle.

Install ation
To install, reverse renoval procedure. Use NEW sel f-1| ocking
nuts and cool ant. Ensure engine nmounts are installed to original
| ocation. Align all engine supports w th nmount bushi ngs before
ti ghtening mount bolts. Tighten bolts to specification. See
TORQUE SPECI FI CATI ONS

_ G93A83105 ) )
Fig. 3: Attaching Engine Sling
Courtesy of Vol kswagen United States, Inc.

INTAKE & EXHAUST MANIFOLD

Renoval and installation procedure is not available from
manuf acturer. See TORQUE SPECI FI CATI ONS.

CYLINDER HEAD

Renmoval (GTIl & Jetta - AAA Engi ne)

1) Renove upper engi ne cover. Renove wire guide. Renove right
rear support between upper intake manifold and cylinder head. Renobve
fuel line bracket, flame trap coil and circlip. Renbve wire brackets.
Renove val ve cover and gasket. See Fig. 4.



1. Wire Guide 16. Seal

2. Right Rear Support 17. Camshaft Sprocket Cover

3. Fuel Line Bracket 18. Cylinder Head Gasket

4. Flame Trap Coil 19. Cylinder Head

5. Circlip 20. Cylinder Head Bolt

©. Qil Filler Cap 21. Lower Intake Manifold Gasket
7. Wire Harness Bracket 22. Lifting Eye

8. Valve Cover 23. Lower Intake Manifold

9. Valve Cover Gasket 24. Ribbed Belt Tensioner
10 “O” Ring 25. Upper Intake Manifold Gasket
11. Spacer Ring 26. Upper Intake Manifold
12. Camshaft Position Sensor  27. Intake Air Temperature Sensor
13. Bracket 28. Left Rear Support
14. Ignition Coill 29. Engine Cover

15. Chain Tensioner
) (G98R10729 ) )
Fig. 4. Identifying 2.8L VR6 Cylinder Head (GIl & Jetta - AAA Engi ne)
Courtesy of Vol kswagen United States, Inc.

2) Renopve canshaft position sensor, "O' ring and spacer ring.
Renove bracket for 42-pin connector and water punp. Renpbve ignition
coil, chain tensioner and seal. Renpve canshaft sprocket cover. Renove
cylinder head bolts in reverse order of installation. See Fig. 7.
Repl ace cylinder head bolts after |oosening or renoving.

Renmoval (CGolf & Jetta - AFP Engi ne)

1) Renove engi ne cover. Renove upper intake manifold, fuel
line retainer, cylinder head and gasket. Renove Cool ant Return Punp
(V51) and retainer. See Fig. 5. Renobve ignition coil bolt and ignition
coil from cover.

2) Renpbve "O' ring, chain tensioner and seal ring from cover.
Renove cover bolts and cover from cylinder head. Renopve thernost at
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1. Upper Intake Manifold
2. Retainer
3. Throttle With Control Unit (J338)
4. Profile Gasket
5. Gasket Cover
6. Cylinder Head Cover
7. Cylinder Head Cover Gasket
8. Coolant Return Pump (V51)
9. Retainer

10. Cylinder Head

11."O" Ring

12. Chain Tensioner

G00015872 _
| dentifying 2.8L VR6 Cylinder
of Vol kswagen United States,

| nspecti on
Thor oughly cl ean al
war page.

gasket

mat i ng surfaces.
Maxi mum war page i s . 004"
head hei ght and repl ace cylinder

13. Seal Ring

14. Cover

15. Ignition Coil (N52)

16. Cylinder Head Gasket

17. Thermostat Housing

18. Seal

19. Combination Valve

20. Upper Intake Manifold Seal
21. Lower Intake Manifold

22. Lower Intake Manifold Seal
23. Tensioner

24. Cylinder Head Screw

25. Vacuum Actuator

Head (CGolf & Jetta - AFP
I nc.
Check cyl i nder

(.10 mm. Check m ni num
head (if necessary). See



CYLI NDER HEAD t abl e under ENG NE SPECI FI CATI ONS

NOTE: DO NOT reuse antifreeze after replacing cylinder bl ock,
cylinder head, head gasket, radiator and/or heater core.

Install ation

1) Renove sealer fromthe two 3-mm hol es and replace with new
sealer. See Fig. 6. Install gasket onto guide pins. Guide pins should
be | ocated near bolt holes No. 12 and 20. See Fig. 7.

2) Install cylinder head onto cylinder block. Do not use any
type of sealant. Install head bolts and tighten by hand. Tighten
cylinder head bolts in sequence (4 steps) to specification. See Fig. 7

See TORQUE SPECI FI CATI ONS.
Ot
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, G93C83107
Fig. 6: Sealing Cylinder Head 3-nm Hol es

Courtesy of Vol kswagen United States, Inc.

Fill Hole
With Sealer

4 FRONT OF VEHICLE

REMOVE IN REVERSE ORDER

, G93D83108 ) )
Fig. 7: Cylinder Head Bolts Tightening Sequence

Courtesy of Vol kswagen United States, Inc.
CRANKSHAFT OIL SEAL

Renoval

Install 8-mmbolt in belt tensioner hole and renpbve accessory
drive belt. See Fig. 2. Renpove vibration danper. Loosen inner section
of Gl Seal Extractor (3203) about 3 turns (4 mm and |lock in position
with knurled screw. Turn inner section of oil seal extractor until
seal is renoved.

Install ation

Pl ace Qui de Sl eeve (3266/1) on crankshaft. Push oil seal over
gui de sleeve. Using Ol Seal Installer (3266) and vibration danper
bolt, press oil seal in conpletely. See Fig. 8. Reverse renova
procedure to conplete installation.



Qil Seal
Installer

' GO3F83109 .
Fig. 8 Installing Crankshaft G| Seal

Courtesy of Vol kswagen United States, Inc.
TIMING CHAIN

Renoval

1) Renpval and installation procedure is not available from
manuf acturer. Ensure crankshaft is aligned at TDC. Renove transaxle
and bel | housi ng assenbly. Renove torque converter or clutch assenbly
(as applicable). Renobve val ve cover. Renpve canshaft sprocket cover
and i nternedi ate shaft cover. Match mark all conponents to ensure
reassenbly in original position.

2) Mark timng chains for direction of rotation. Align and
install Canshaft Guide (3268) onto cylinder head bolts. See Fig. 9.
Renove upper and | ower chain tensioners. |If necessary, renove
i ntermedi ate sprocket and canshaft sprocket bolts. Renove the timng
chain. See Fig. 10.

Camshaft

Guide
\'
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, G93H83110 , ,
Fig. 90 Installing Canshaft Guide Onto Cylinder Head

Courtesy of Vol kswagen United States, Inc.



1. Camshaft Sprocket 9. Double Chain Sprocket

2. Sensor Wheel 10. Single Chain

3. Pivot Pin Tensioning Plate

4. Seal 11. Crankshaft Sprocket

5. Chain Tensioner 12. Single Chain

6. Double Chain 13. Single Chain Guide Rail

Tensioning Plate 14. Double Chain Guide Rail

7. Single Chain Sprocket 15. Thrust Washer

8. Double Chain 16. Intermediate Shaft
GOBF10731

Fig. 10: Exploded View O Timng Chain & Rel ated Conponents
Courtesy of Vol kswagen United States, Inc.

Install ation

Leave Canshaft Quide (3268) installed. Ensure crankshaft is
aligned at TDC. See Figs. 1lor 12. Ensure internediate shaft is
correctly aligned. See Fig. 13. Install timng chain on sprockets.
Reverse renoval procedure to conplete installation

WITH TRANSAXLE REMOVED
G93B83114

Fig. 11: Aligning Crankshaft At TDC (GTl & Jetta - AAA Engi ne)
Courtesy of Vol kswagen United States, Inc.



TDC Mark

_ GO0015873 .
Fig. 12: Aligning Crankshaft At TDC (CGolf & Jetta - AFP Engi ne)

Courtesy of Vol kswagen United States, Inc.

Intermediate
Shaft

_ G93C83115 _
Fig. 13: Aligning Internediate Shaft At TDC

Courtesy of Vol kswagen United States, Inc.

CAMSHAFT



Renoval

Renove val ve cover. Place crankshaft at TDC. Renpve ignition
coil. Renove double chain tensioner. Renove canshaft sprocket cover
wi th canmshaft position sensor attached. Renove canshaft sprockets.
Mark tim ng chains for direction of rotation. If renoving canmshaft for
cylinders No. 1, 3 and 5, renove bearing caps No. 1 and 7 first, then
remove bearing caps No. 3 and 5. If renoving canshaft for cylinders
No. 2, 4 and 6, renove bearing cap No. 4 first, then renove bearing
caps No. 2 and 6. Renove canshafts

| nspection

Check camshaft bearing oil clearance. See CAMSHAFT tabl e
under ENG NE SPECI FI CATIONS. If oil clearance exceeds specification,
install new canmshaft and recheck clearance. |If clearance still exceeds
specification, replace cylinder head.

Install ation

1) Lubricate all contact surfaces. Wen installing bearing
caps, ensure identification mark on bearing cap is readable from
exhaust manifold side and arrow points toward vi bration danper. See
Fig. 14.

2) If installing canmshaft for cylinders No. 1, 3 and 5,
tighten bearing caps No. 3 and 5 alternately in a diagonal sequence to
15 ft. Ibs. (20 N.m. Repeat procedure for bearing caps No. 1 and 7.

3) If installing canshaft for cylinders No. 2, 4 and 6,
tighten bearing caps No. 2 and 6 alternately in a diagonal sequence to
15 ft. Ibs. (20 N.n). Repeat procedure for bearing cap No. 4.

4) To conplete installation, reverse renoval procedure.
Ensure tim ng marks are properly aligned. If lifters are charged with
oil, allow 30 minutes for lifters to bl eed down before starting
engi ne. Gtherwi se valves nay cone in contact wth pistons.

JP B

_ G93D83116. _
Fig. 14: Installing Canshafts Into Cylinder Head

Courtesy of Vol kswagen United States, Inc.
VALVE LIFTERS

Renoval & Installation

Renove canshaft. See CAMSHAFT. Renove valve lifters from
cylinder head. Note position of each lifter. If lifters are reused,
they MUST be installed in original position. If replacenent lifters
are charged with oil, allow 30 mnutes for lifters to bl eed down
before starting engine. O herw se, valves nay cone in contact with
pi stons. To conplete installation, reverse renoval procedure.

WATER PUMP

NOTE: Cool ant/water m xture should be used at all tines.



Renoval (GTl & Jetta - AAA Engi ne)

1) Obtain radio security code. Turn ignition off and wait for
20 seconds. Di sconnect negative battery cable. Drain cooling system
D sconnect front exhaust pipe fromcatalytic converter.

2) Install 8-mmbolt in belt tensioner hole and renove drive
belt. See Fig. 2. Renpve ignition cable guide. Disconnect front and
rear notor nounts. Attach Engine Sling (2024A) to engine. See Fig. 3.

3) Lift engine enough to access water punp. Secure pulley
usi ng Spanner Wench (VAG 1590). Renopve water punp bolts. Push engi ne
toward | eft side and renpbve water punp.

Install ation

When installing notor nounts, ensure recess on engi ne bracket
fits into nmounting tab of bonded rubber bushing. Hand tighten notor
mount bolts and |light rock engine to ensure notor nmounts are fully
seated. To conplete installation, reverse renoval procedure.

Renoval & Installation (Golf & Jetta - AFP Engi ne)

1) Obtain radio security code. Turn ignition off and wait for
20 seconds. Di sconnect negative battery cable. Drain cooling system

2) Renove accessory belt. Renove pulley retaining bolts and
pul l ey from Cool ant punp. Renove cool ant punp bolts and cool ant punp
from engi ne bl ock

3) To install, reverse renoval procedure. Tighten bolts to
specification. See TORQUE SPECI FI CATI ONS.

OIL PAN

Renoval & Installation

1) Renove center, left and right danping pans. Drain oil.
Renove oil pan bolts. Renobve oil pan using a rubber hamer if
necessary. Renpve seal ant residue fromcylinder block and oil pan.
Ensure surfaces are free fromgrease and oil.

2) To install, apply 2-3 nmthick silicone bead around
seal ing surface of oil pan. Imediately install oil pan and lightly
tighten all bolts. Ensure oil pan is flush with cylinder bl ock
Tighten bolts to specification. See TORQUE SPECI FI CATI ONS. To conpl ete
installation, reverse renoval procedures. Allow sealer to dry 30
m nutes before installing engine oil.

OVERHAUL
CYLINDER HEAD

Cyl i nder Head
Cl ean all gasket mating surfaces. Check cylinder head for
war page. Ensure war page does not exceed .0039" (.100 nm).

Valve Stem G| Seal s

Wth val ve springs renoved, renove oil seals using Valve Sea
Renover (3047A). To install new oil seal, slide plastic sleeve over
val ve stem Lubricate new oil seal. Using Valve Seal Installer (3129),
push oil seal on val ve gui de.

Val ve Qui des

1) Check val ve-to-gui de cl earance specification. See
CYLI NDER HEAD t abl e under ENG NE SPECI FI CATIONS. |f val ve gui des have
previ ously been repl aced, replace cylinder head.

2) To replace val ve guide, press guide out from canshaft
side. Lubricate guide and press in cold cylinder head (from canshaft
side) until shoul der nmakes contact. DO NOT exceed one ton pressure.
Ream gui des to proper val ve-to-gui de cl earance. See CYLI NDER HEAD
t abl e under ENG NE SPECI FI CATI ONS.



Val ve Seat s

1) Check val ve seats before any other cylinder head service.
Insert valve and hold firmy against val ve seat. Measure val ve stem
ti p-to-cylinder head distance. See Fig. 15. Thi s measurenent
determ nes installed val ve height. Subtract measured di stance from
m ni mum speci fication. See M N MUM VALVE | NSTALLED HEI GHT t abl e.

2) The difference is maxi numrefacing all owabl e for val ve and
seat. If valve installed height is too low or too high, lifters wll
not work correctly. Replace cylinder head assenbly.

M NI MUM VALVE | NSTALLED HEI GHT

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Appl i cation In. (nmM
Intake Valve ... .. . 1.33 (33.9)
Exhaust Valve ... .. .. . . 1.34 (34.1)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

"A" = Valve Stem-To-Cylinder Head Measurement
. G93F83117 .
Fig. 15: Measuring Installed Val ve Hei ght
Courtesy of Vol kswagen United States, Inc.

Val ves

Measure val ve length, stemdianeter and valve margin. |If not
within specification, replace valves. Lap valves by hand or repl ace as
necessary. See VALVES tabl e under ENG NE SPECI FI CATI ONS

HYDRAULIC LIFTER TEST

To determ ne weak or noisy lifter, position canmshaft |obe
hi gh point upward. Using a piece of wood, push lifter down. See
Fig. 16. If lifter noves down nore than .004" (.10 nm, replace
lifter. If lifter noves less than .004" (.10 nmm), lifter is okay.
Repeat procedure for remaining lifters.

CAUTION: If new lifters have been install ed, engi nhe nust not be
started for 30 mnutes. Ot herw se, valves may come in contact
Wi th pistons.

AN
Lifter
G93I83103

Fig. 16: Depressing Lifter
Courtesy of Vol kswagen United States, Inc.



CYLINDER BLOCK ASSEMBLY

Pi ston & Rod Assenbly

1) Ensure piston, rod and rod caps are narked wi th natching
cylinder number prior to renoval. Ensure arrow on top of piston points
toward pul |l eys. Ensure marks on rod and cap are positioned correctly.
See Fig. 17. Rod cap bolts and nuts nust be replaced after renoving or
| ooseni ng.

Cap
"A" = Cylinder Number E E
"B" = Engine Front
G93F83118

Fig. 17: Assenbling Piston & Rod
Courtesy of Vol kswagen United States, Inc.

2) Mark piston in relation to pin. Renove circlips from ends
of pin bore. Use Piston Pin Replacer/Installer (VW222A) to renove and
install piston pin. If pinis too tight, heat piston to 140gF (60gC).
Ensure rod is properly positioned with piston.

Fitting Pistons

Measure cl earances with cylinder block supported on work
bench. Check cl earance of piston-to-cylinder bore. Piston dianeter is
stanped on top of piston in mllineters.

PI STON- TO- CYLI NDER BORE DI MENSI ONS
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Si ze Piston Dianmeter In. (nm Cylinder Bore In. (mm
Standard ......... 3.188 (80.98) ................. 3.189 (81.01)
1st Over ......... 3.208 (81.49) ........ ... .. .. .. 3.209 (81.51)
2nd Over ......... 3.228 (81.98) ................. 3.229 (82.01)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA



Pi ston Ri ngs

1) Measure ring end gap. Measure ring side clearance between
ring and piston. Replace if necessary. See PISTONS, PINS & RINGS tabl e
under ENG NE SPECI FI CATI ONS.

2) Install rings on piston with TOP mark faci ng upward.
Recessed edge on outside of center ring nust face piston pin (down).
Position ring gaps on piston at 120-degree intervals.

Connecting Rod Beari ngs

Mark rod caps for reinstallation. Use Plastigage to nmeasure
beari ng cl earances. Measure connecting rod side play. Replace or
machi ne as necessary. See CRANKSHAFT, MAI N & CONNECTI NG ROD BEARI NGS
tabl e under ENG NE SPECI FI CATI ONS. Ti ghten evenly to specification in
several steps. See TORQUE SPECI FI CATI ONS.

Crankshaft & Mai n Bearings

Mai n bearing caps are marked with matching journal for
installation in original position. See Fig. 18. Measure crankshaft end
pl ay. See THRUST BEARI NG

Bearing
Caps

Bearing
Shell

Thrust
Washer Sensor
Gear

Flywheel

Cylinder
Block

, G93GA3119
Fig. 18: Exploded View O Crankshaft Assenbly

Courtesy of Vol kswagen United States, Inc.

Thrust Bearing

I nsert feeler gauge between No. 5 main bearing and crankshaft
thrust face to neasure end play. See Fig. 18. Replace thrust bearing
as necessary. See CRANKSHAFT, MAI N & CONNECTI NG ROD BEARI NGS t abl e
under ENG NE SPECI FI CATI ONS.



Cyl i nder Bl ock

Check cylinder bore for wear, out-of-round and taper. Check
cylinder block for warpage. See CYLI NDER BLOCK tabl e under ENG NE
SPECI FI CATI ONS.

ENGINE OILING
ENGINE LUBRICATION SYSTEM

Crankcase Capacity
See CRANKCASE CAPACI TY tabl e.

CRANKCASE CAPACI TY
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Wth Filter Wthout Filter
Engi ne Code Repl acenent Repl acenent
AAA . 5.8 @s. (5.5L) ............ 5.3 @s. (5.0L)
AFP ... 6.4 Qs. (6.1L) ............ 5.9 Qs. (5.6L)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Ol Pressure

Check oil pressure with engine at warm operating tenperature.
M nimum oil pressure at 2000 RPMis 29 psi (2.0 kg/cny). If oi
pressure is incorrect, check oil punp and oil pressure relief valve.

OIL PUMP

Renoval & Installation
Renove oil pan. Renove oil punp attaching bolts and renove
oi |l punp assenbly. To install, reverse renoval procedure.

| nspecti on

Check oil punp housing, gears and pressure relief valve for
damage or excessive wear. See Fig. 19. Repair or replace as an
assenbl y.

o
IIQII %
Ring Drive
Shaft
Qil Pump
Cover ?
(=

Qil Pump
Housing

& Pressure
Relief Valve

(593J83120

Fig. 19: GO Punp Assenbly
Courtesy of Vol kswagen United States, Inc.



TORQUE SPECIFICATIONS

TORQUE SPECI FI CATI ONS
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Appl i cation Ft. Lbs. (N.m
A/ C Bracket-To-Engine Bolt ......... ... .. .. .. . . . . . . .. .. ... 18 (25)
Axl e Shaft-To-Transaxle Drive Flange Bolt ................. 33 (45)
Canmshaft Bearing Cap Bolt ......... .. . . . . . . . . . ... 15 (20)
Canmshaft Sprocket Bolt ....... ... . . . . . . . . . . 74 (100)
Connecti ng Rod Bolt

Step 22 (30)

Step 2 ... Addi tional 1/4 Turn (90 Degrees)
Crankshaft Main Bearing Cap Bolt

Step L 22 (30)

Step 2 ... Addi tional 1/2 Turn (180 Degrees)
Cylinder Head Bolt (1)

Step 30 (40)

St 2 44 (60)

Step 3 ... Addi tional 1/4 Turn (90 Degrees)

Step 4 ... Addi tional 1/4 Turn (90 Degrees)
Engine Bracket (Front) . ..... ... ... . 44 (60)
Engi ne Bracket (To Body) ......... ... 44 (60)
Engi ne- To- Transaxl| e

ML2 Bol t . 59 (80)

MLO BoOl t . 44 (60)

M7 BOl t (2)

MB BOl b .
Fig. 2
Exhaust Mani fol d-To-Cylinder Head Bolt & Nut .............. 18 (25)
Exhaust Pi pe-To-Catal ytic Converter Bolt .................. 18 (25)
Exhaust Pipe-To-Manifold Nut ........ ... ... ... ... ... .. ..... 30 (40)
Fl ywheel - To- Cr ankshaft Bolt

Step 44 (60)

Step 2 ... Addi tional 1/4 Turn (90 Degrees)
Quide Rail Bolt . ... .. . 15 (20)
Intake Manifold . ..... ... . . . 18 (25)
I nternedi ate Shaft Sprocket Bolt ......................... 74 (100)
O Pan Bolt ... 11 (15)
Ol Pan Drain Plug . ...... ... e 22 (30)
Ol Pressure Switch ... .. . . . . . . . . 18 (25)
O 1 Punp Cover Long Bolt ... ... . . .. (2)
O 1 Punmp Cover Short Bolt ....... ... . . .. . . . . . 18 (25)
Power Steering Punp Bracket Bolt ............ ... ... ....... 18 (25)
Pressure Plate Bolt ...... .. . . . . .. 15 (20)
Starter Mount Bolt ....... ... .. 44 (60)
Tim ng Chain (Double Row) Tensioner Nut ................... 22 (30)
Torque Converter-To-Carrier Plate Bolt .................... 22 (30)
Vi brati on Danper Bolt

Step 1 89 (120)

Step 2 ... Addi tional 1/4 Turn (90 Degrees)
Water Punp Pulley Bolt . ... .. . . . . . 18 (25)
Wat er Punp Housi ng-To-Engine Bolt ............. ... ......... 15 (20)

I NCH Lbs. (N.m

Fuel Rail Bolt (Lower) .. ... ... e 89 (10)
I nternedi ate Shaft Retainer Plate Bolt .................... 89 (10)
Sensor \Weel Bolt
Step L e 89 (10)
Step 2 ... Addi tional 1/4 Turn (90 Degrees)
Timng Chain (Single Row) Tensioner Bolt .................. 89 (10)

Val ve Cover Retaining Nut ........ ... .. . . . . .. . . .. 89 (10)



(1) - Never reuse cylinder head bolt(s) when servicing.
(2) - Tighten bolt to 89 INCH Ibs. (10 Nm.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

ENGINE SPECIFICATIONS
GENERAL SPECIFICATIONS

GENERAL SPECI FI CATI ONS
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Appl i cation Speci fication

D splacement . ... . .. . . .. 170 Cu. In. (2.8L)
BOr e 3.19" (81.0 mm
Stroke .. 3.56" (90.3 mm
Compression Rati O ... ... ... 10.0: 1
Fuel System .. ... .. . . Mot r oni ¢ SFI

CRANKSHAFT, MAIN & CONNECTING ROD BEARINGS

CRANKSHAFT, MAI N & CONNECTI NG ROD BEARI NGS
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Application In. (MM

Cr ankshaft
End Pl ay
Standard . ... ... .003-.009 (.07-.23)
Service Limt ... . 012 (. 30)
RUNOUL .. . 001 (.03)
Mai n Beari ngs
Journal Diameter .................... 2.361-2.362 (59.958-59.978)
Journal Qut-O-Round . ....... ... .. .. ... . 001 (.03)
Journal Taper . ... ... . 001 (.03)
G| dearance
Standard . ..... ... . 0008-.0020 (.02-.06)
Service Limt ... .. . 0039 (.100)
Connecting Rod Beari ngs
Journal Diameter .................... 2.124-2.125 (53.958-53.978)
Journal Qut-O-Round . ....... ... .. .. ... . 001 (.03)
Journal Taper ... ... . 001 (.03)
G| dearance
Standard . ..... .. ... . 0004-.0020 (.01-.06)
Service Limt ... .. . 0039 (.100)

PISTONS, PINS & RINGS

Pl STONS, PINS & RI NGS
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Appl i cation In. (MM

Pi st ons
ClearanCe ... ... . 0016 (.040)
D amet er . 3.188 (80.99)
Pi ns
Dl amBt Br L (D
Piston Fit ... ... . Interference Fit
Rod Fit ... Interference Fit
Ri ngs
No. 1
End Gap
Standard . ... ... . 008-.016 (.20-.40)



Service Limt ... .. . . 0039 (.100)
Si de Cl ear ance
Standard ...... ... .001-.003 (.02-.07)
Service Limt ... . 006 (.15)
No. 2
End Gap
Standard ...... ... .008-.016 (.20-.40)
Service Limt ... .. . . 0039 (.100)
Si de Cl ear ance
Standard ...... ... .001-.003 (.02-.07)
Service Limt ... . 006 (.15)
No. 3 (G1)
End Gap
Standard ...... ... .010-.020 (.25-.50)
Service Limt ... .. . . 0039 (.100)
Side Cearance ............ i, . 001-.002 (.02-.05)

(1) - Information is not avail able from manufacturer.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

CYLINDER BLOCK

CYLI NDER BLOCK
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Appl i cation In. (MM

Cyl i nder Bore
Standard Dianmeter . ...... ... ... 3.189 (81.01)
MBXT MUM Taper ..o . 0032 (.08)
Maxi mum Qut -OfF -Round . ... ... . . 001 (.03)

OIL PUMP

aL PUWMP
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Appl i cation Speci fication

Punp Gear O earance
Radi al (Maximum . ... .. .. . . 008" (.20 mm
Axial (Maximum) ... .0039" (.100 nm
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

VALVES

VALVES
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Appl i cation Speci fication

| nt ake Val ves
Face ANngl e ... 45¢g
Head Diameter . ... ... .. . ... 1.535" (39.00 M)
Length ... 4.1713" (105.95 M)
Mnimum Margin (1) ... (2)
Stem Diameter ... ... .2744" (6.97 nmm
Exhaust Val ves
Face ANngl e ... 45¢g
Head Diameter .. ... ... . .. .. 1. 346" (34.20 M)
Length ... 4.2106" (106.95 M)
Mnimum Margin (1) ... (2)
Stem D ameter ... ... .2736" (6.95 nm

(1) - DO NOT machi ne val ves; hand lap only.
(2) - Information is not avail able from manufacturer.



AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
CYLINDER HEAD

CYLI NDER HEAD
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAA
Appl i cation Speci fication

Cylinder Head Height (Mnimum .................. 5.492" (139.5 nmm
Maxi mum VAr page ... ...t .0039" (.100 nm
Val ve Seat s
| nt ake Val ve
Seat Angl e ... 45¢g
Seat Wdth ....... ... ... ... .. .. ....... .055-.079" (1.4-2.0 mm
Exhaust Val ve
Seat Angl e .. 45¢g
Seat Wdth ....... ... .. .. ... ... ......... .079-.098" (2.0-2.5 mm
Val ve Qui des
| nt ake Val ve
Valve Quide Installed Height ......... ... .. ... ... ... .. .. ... (1)
Ol Cearance . ..........iiiiiin.. (2) .040" (1.0 mm
Exhaust Val ve
Valve GQuide Installed Height ......... ... .. ... .. .. .. ....... (1)
Val ve Stem To-GQuide Ol Cearance ......... (2) .051" (1.30 nmm

(1) - Valve guide shoulder flush with cylinder head.
(2) - New valve installed in cylinder head. Dial indicator used

to measure val ve rock in guide.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

CAMSHAFT

CAVBHAFT

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Appl i cation In. (MM
End Pl ay . ... . 006 (.15)
Ol Cearance . ......... .. . 0039 (.100) Maxi mum

Runout ... . . 0004 (.01) Maximum
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

END OF ARTICLE



