03-01C-1

03-01C-1

SUBJECT PAGE
ADJUSTMENTS
Balance Shaft End Play Check .civvincomensrscorssanns 03-01C-51
Connecting Rod Side Clearance Check.... 080 1C-51
Crankshaft End Play Check covniiiviiininnnn, e 03-01C-51
Hydraulic Valve Clearancg i, o 0E-01C-50
Ol Pump Inspeclion...ouvenieiunorsuorsensornnes . 03-01C-52
Timing Chain Defleclion v orrissisianne 03-01C-81
DESCRIPTION AND OPERATION
Crankshalt, Camshaft and Balance Shaft 03-01C-2
Drive Bell, Serpentifi® covvcreicesricnsensreoremssenss . 03-01C-3
Emission Calibration Label ...ccoccivionniiniviiniens 030102
Engine Code Information Label....cvouverceoriassnnne 03-01C-1
Engine ldenlificalion .aiaiiemersisssn 03-01C-2
INCUCTION SYSTOM crriirciriiairiaisierrensrssnresssneonssesnns 03-01C-2
Lubrication SYstem i ercorssicimmioimucorsurossasovnane 03-01C-3
Valve TrBIN coovvciirreunssmmmmmiuisiiesiisniossmcosssssnassasassane 03-01C-2
DISASSEMBLY AND ASSEMBLY
Cylinder Head......ccccvceriiamiiiininivirisiosmmersusssssasnnnss 03-01C-47
ERGING vuvvireemnicrmsicinsimemmnmmomsuonmssansisassorassanassnsassas 03-01C-40
Front Cover Assembly viiviiiiorieirveosrsesrssnnss 03-01C-47
Intermediate Shafl ..., 03-01C-48
Ol PUIND oo v eoreennnrennsnsssssnessnsanssnssssnssonmossassmnsansans 03-01C-48
Pressure Relief Valve ..o ciionivessrecssiaenssanenss 3-01C-48
Spark Plug Thread Service i, 03-01C-48
SUbASSEMBHESE vvereenreriieninnsniuerossinssressnnnssasnamnnss 08-01C-46
IN-VEHICLE SERVICE
Balance Shaft and Camshafl Rear Bearing Bore
PIUG conveorrcnmnmcnnssiamommornsconsconnronssranssmneosnnesssuses 03-01C-32

SUBJECT PAGE
IN-VEHICLE SERVICE {(Cont'd.}
Camshafl .cccocorrcomiicoriicnisicnrsscniosssmorsraorseosnranes 03-01C-28
Camshafl and Balance Shaft Bearings .o.cooneennnes 03-01C-32
Connecting Rod Bearings .cceevcrierencnienssncconiannis 03-01C-25
Crankehafl oo inninnirerenseoiseccnnencresnans 03-01C-26
Crankshaft Front Ol 8$6al..uucreiicrmniconrvvensressrrens 03-01C-14
Crankshaft Rear Main Ol S68l.ucccvvireerirerenncnnnne 03-01C-23
CYHnder HeadS v niinisireennrerorieronsasonsansssanasss 03-01C-20
Exhaust Manifold, LH. ..o ciesiiieosnuennneonvaosnee 03-01C-3
Exhaust Manifold, BH..coicciniimcimncomneeonmuconsvoossases 03-01C-4
FIYWRES] ceoreerrecnmmmssmorsimoesiiormniermncaenssssnsssenssnsnnnn 03-01C-33
Front Cover Assembly and Timing Chain..c..coees 03-01C-8
Main Bearing Inseris. i iicnnaoiiniessvessnncesnsens 03-01C-25
CHPAM coviivveeiireiioreninerraacssaceroncissnee L03-01C-23
Pistons and Connecting Rods ..u...... ..03-01C-29
Rocker Arm COVEN .ooveiriennecasinesssesneenns e 03-01C-12
Tappet (Roller) ..cocvvecriieireiieninceconsnsnuos 0301811
Upper and Lower Intake Manifolds........ . 03-01C-15
Water PUimiD.cvcerrcermomeesommonsiecnsieensreessreres 0301013
PARTS CROSS-REFERENCE.....covevruoriucoriuecrincernnes 03-01C-58
REMOVAL AND INSTALLATION
Engine AssembBIY.....uvveriieiiieennisecinnscsessonsneeonenes 03-01C-33
SPECIAL SERVICE TOOLS coviccvuueeermeenrieemrsessrsasnnsons 03-01C-57
BPECIFICATIONS ..corcveirceeirrviinnsicssesnoomneomnuassnessnes 03-01C-52
SPECIFICATIONS...oriieuiirieinnsesissnnnsonconssssssnanssnsoos 03-01C-56
VEHICLE APPLICATION ...ovvveeviiecnrecensireassnassnsasssreons 03-01C-1

VEHICLE APPLICATIO
Taurus/Sable.

DESCRIPTION AND OPERATIO

Engine Code Information Label

The engine code information label is located on the
rocker arm cover. The label contains, among other
information, the engine calibration number, engine build
date, the engine plant code and an engine code.

The 3.8L engine has a V-block construction with
overhead valves. The @ngéne is available with
automatic transaxie only and operates on unleaded
fuel, The V-8, 8.8L engine is lightweight, compact and
issimilarioa V-8 ez‘zg ne in construction and
components. The s ilarities and differences beiween
the V-6 and V-8 will be noted in the following
descrigtions.

1FABP43F2S
VEHICLE IDENTIFICATION NUMBER

MFD. BY FORD MOTOR CO. IN US.A.

DATE: (9-87 GYWR: 534718 - 2425KG
FRONT GAWR: 2714 LB REAR GAWR: 2683 LB
1231 KG 1216 KG

THIS VEHICLE CONFORMS 7O ALL APPLICABLE FEDERAL MOTOR VEHICLE SAFETY AND
BUMPES STAMDARDS 18 EFFECT OM THE DATE OF MARUFACTURE SHOWN ABOVE.

VEH. IDENT. BO. 1FABP4IDZHZ00001 0276
TYPE PASSENGER RO41
24 482450
EXTERIOR PAINT COLORS DSO
80DY ve | mioc. | W TAws | AC 1 A1 S 1 Ax T 1A
54K vp s67 66 A 2 g 8 TBEBE
ENGINE CODE
(8th CHARACTER)
A13602-A
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03-01C-2 ‘ Engine, 3.8L

DESCRIPTION AND OPERATION (Continued)

Engine ldentification These fuel ind;:c%éon systems are mounted on an
. . N aluminum intake manifold (8424} which in turn is bolted
gza;%t:;%;ﬁg %';i ;C; fa;}_gz%aggg ’i;e;i;ﬁ;zgoiiggé_g to aluminum alloy cvlinder heads. The manifolds and

: : heads are cast from aluminum 1o aid in removing
fc;? }?ig%zi}éﬁkfiicgeﬁeéhié“?ﬁé? %ngégeeﬁggﬁiﬁeﬁ” weight from the engine. Service procedures related to

identification chart to determine the engine type and these c%mponen%s remain similar to those for a V-8
size. An engine identification label is also attached to engine. However, % spark plug thread service

the engine. The symbol code on the identification tag procedar%xs pf%"‘ ed in the event damage should
identifies each engine for determining parts usage; for occur to these threads.

instance, engine cubic inch displacement and model

year.
=g Crankshaft, Camshaft and Balance Shaft
Code Engines Cyl. Metsring The crankshalt is supported on the bottom of the
o povey - e cylinder block by four steel backed, over-plated
(186 CID) copper-lead main bearings. The No. 3 bearing insert
limits crankshaft end play and absorbs thrust loads
3 3.8L 8 MFL applied to the crankshaft ends. To provide smooth
(281CID) engine operation, the piston crankpins are positioned
' to provide a power impulse every 120 degrees of
crankshaft rotation. This spacing, along with the
necessary changes to camshaft lobe and distributor
Emission Calibration Label timing, provides smoothness of operation and
NOTE: It is imperative that the engine codes and the quietness comparable to a V-8 engine. Two sprockets
calibration number be used when ordering parts or and a timing chain connect the crankshaft with the
making inquiries about the engine. camshaft and provide a 2: 1 drive ratio.
The emission calibration number label is located on the The camshaft is installed in the block and is supported
LH side door or door post pillar. It identifies the engine on four babbit-lined bearing inserts. Thrust loads and
calibration number, the engine code number and end play, however, are limited by a thrust plate
revision level. These numbers are used to determine if installed at the front of the camshaft. Immediately
parts are unique to specific engines. behind the thrust plate are the balance shaft drive
gear, the camshaft sprocket, and the distributor drive
gear.
CALIBRATION The purpose of the balance shaft is to reduce vibration
ETALONNAGE produced by the engine. The balance shaft is
CALIBRACION gear-driven by the camshaft. The balance shaftis
located in the tappet valley of the block and is
1-20F-R00 conc-ecce ABY supported by a babbit bearing at each end.

/5 During operation the balance shaft rotates at engine
CALIBRATION speed in the opposite direction of crankshaft rotation,
REVISION NUMBER ATI644-8 producing a force which cancels the rotating couple of

the crankshaft.
Induction System Yalve Train
The fuel/ air mixture needed for burning in the cylinders The configuration of the valve train is identical to that
is provided by Sequential Multiport Fuel Injection (SF1). used in V-8 engines. A hydraulic roller tappet,
Fuel is metered into the air intake stream in providing automatic lash adjustment, rideson a
accordance with engine demand by six solenoid camshaft lobe and transfers its up-and-down motion to
injection valves mounted in the cylinder heads. the rocker arm through a push rod. The rocker arms

are pedestal-mounted and pivot on fulcrums bolted to
the cylinder head. The valves are arranged alternately
intake/exhaust.

Fuel is supplied from the vehicle’s fuel tank (8002) by
a high-pressure electric fuel pump mounted in the fuel
tank. The fuel is filtered and sent fo the injector fuel rail
assembly. A fuel pressure regulator (9C968) on this
rail controls the fuel delivery pressure at a constant
269 kPa (39 psi). The six injector nozzles are mounted
above the intake valves and connected in parallel with
the fuel pressure regulator. Excess fuel supplied by
the pump, but not needed by the engine, is returned to
the vehicle fuel tank by a fuel return line.
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DESCRIPTION AND OPERATION (Continued)

Lubrication System

The engine lubrication system is of the force-feed type
in which oil is supplied under full pressure to the
crankshaft and connecting rod bearings, hydraulic
tappets and camshaft bearings. From the tappets, a
controlled volume of oil is supplied to the rocker arms
through the hollow push rods. All other moving parts
are lubricated by gravity flow or splash. The rotary
gear-type pump, which develops the oil pressure, is
attached to the front cover assembly. The pump driven
gear is rotated by the distributor shaft through an
intermediate shaft. A full flow oil filter is externally
mounted on the front cover and normally all engine oil
passes through the filter element. However, if the
element should become restricted, a spring-loaded
bypass valve will open, allowing an uninterrupted flow
of oil to the engine’s moving parts.

Drive Belt, Serpentine

Accessories mounted on the front of the engine are
belt-driven by the crankshafi. A serpentine drive belt is
routed over each accessory pulley and is driven by a
pulley bolted to the crankshaft damper. The belt is
held tight against the drive pulleys by an idler pulley
attached to a tensioner mounted on the RH side of the
engine. For service procedures, including tensioning,
refer to Section 03-05.

IN-VEHICLE SERVICE

Exhaust Manifold, LH
Removal
1. Remove oil level dipstick tube support bracket.

Disconnect wires from spark plugs.

Raise vehicle on hoist. Refer to Section 00-02.
Remove manifold-to-exhaust pipe retaining nuts.
Lower vehicle.

Remove exhaust manifold retaining bolts and
exhaust manifold (9431).

installation

NOTE: Lightly oil all bolt and stud bolt threads before
installation except those specifying special sealant.

1. Clean mating surfaces on the exhaust manifold
cylinder head and exhaust pipe.

2. Position exhaust manifold on the cylinder head.
Install pilot bolt (lower front bolt hole on No. 5
cylinder).

NOTE: A slight warpage in the exhaust manifold
may cause a misalignment between the bolt holes
in the head and the manifold. Elongate the holes
in the exhaust manifold as necessary to correct
the misalignment. Do not elongate the pilot hole
(lower front bolt on No. 5 cylinder).

3.  Install remaining manifold retaining bolts. Tighten
10 20-30 Nem (15-22 Ib-ft).

4. Raise vehicle.

8. Connect exhaust pipe to exhaust manifold.
Tighten retaining nuts to 21-32 Nem (16-24 Ib-ft).

6. Lower vehicle. !
7. Connect spark plug wires.

8. Install dipstick tube support bracket retaining nut.
Tighten to 20-30 Nem (15-22 Ib-ft).

R i
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03-01C-4

I-VEHICLE SERVICE (Continued)

Engine, 3.8L

03-01C-4

9. Stari engine and check for exhaust leaks.
L CYLINDER HEAD
T ASSY
SCREW AND WASHER
ASSY 3 REQD
= TIGHTEN TO
20-30 N
(15-22 LBFT)
S, L
e, EXHAUST
MANIFOLD
STUD AND WASHER 9481
FRONT OF ENGINE ASSY 3 REQ'D
TIGHTEN TO .,
20-30 N'm
(1522 LB-FT)
A11454-4
Exhaust Manifold, RH 2. Position exhaust manifold on cylinder head. Start
Removal two retaining bolis.
; NOTE: A slight warpage in the exhaust manifold
1. Remove air cleaner assembi?/ ar?d heat tube. may cause a misalignment between the bolt holes
2. Disconnect Secondary Air Injection (AIR) hose in the head and exhaust manifold. Elongate the
from downsiream air tube check valve. holes in the eghaysi manifold as necessary 1o
3. Disconnect coil secondary wire from coil and correct the misalignment. Do not elongate the
wires from spark plugs. pilot hole (lower rear bolt hole on No. 2 cylinder).
4. rk olucs. 3. Install remaining manifold retaining bolts. Tighten
Fpmoye spars pilgs ot v all to 20-30 Nem (15-22 Ib-ft).
5. Disconnect Exhaust Gas Recirculation (EGR) . .
tube. 4. Raise vehicle.
8. i hicle on hoist. Refer to Section 00-02. 5. Connect exhaust pipe to exhaust manifold.
Raise vehic E, t . Tighten retaining nuts to 21-32 Nem (16-24 lb-f1).
7. Remove transaxle dipstick tube. .
7 . ) v 6. Instali transaxle dipstick tube.
8. Remove manifold-to-exhaust pipe retaining nuts. ,
. 7. Lower vehicle.
9. Lower vehicle.
. N 8. Install spark plugs.
10. Remove exhaust manifold retaining bolts. .
Remove exhaust manifold (9430) assermbly. 9. Connect wires to spark plugs.
Installation 10. Connect coil secondary wire to coil.
NOTE: Lightly oil all bolt and stud bolt threads before 11. Connect EGR tube.
instaliation except those specifving special sealant. 12. Connect Secogzcéary Alr Injection (AlR) hose to
1. Clean mating surfaces on exhaust manifold, downstream air tube and clamp securely.
cylinder head and exhaust pipe. 13. Install alr cleaner assembly and heat tube.

1993 Taurus/ Sable July, 1882




03-01C-8

Engine, 3.8L

03-01C-5

I-VEHICLE SERVICE (Continued)

fransexle fluid level. Refer to Group 07.

14. Start engine and check for exhaust leaks. Check

.'.‘ CYLINDER HEAD
FRONT OF ENGINE
STUD AND WASHER
ASSY 4 REG'D
TIGHTEN TO
20-30 N-m
(15-22 LB-FT)
1 BRACKET WIRE
SUPPORT
3REQD
4536
HEX NUT
3REQD
y - — TIGHTEN TO
g 20-30 N-m
/ (15-22 LB-FT)
SCREW AND WASHER
.. ASSY2REQD
< TIGHTEN TO
20-30 N'm
mg'mw (15-22 LB-FT) A11390-8
Front Cover Assembly and Timing Chain 9. Disconnect radiator upper hose at thermostat
If the front cover is being removed to check timing housing.
chain deflection, refer to Adjustments for procedure. 10. Disconnect coil wire from distributor cap and
Tools Required: rermove cap with secondary wires attached.
11. Remove distributor hold-down clamp and lift
® Damper/Front Cover Seal Installer T82L-6316-A 12. Raise vehicle on hoist. Refer to Section 00-02.
@ Vibration Damper Remover Adapter T82L-6316-B NOTE: If the crankshaft pulley and vibration
Bemoval damper have to be separated, mark the damper
1. Drai i and pulley so that they may be reassembiled in
- Drain cooling system. the same relative position. This is important as
2. Disconnect battery ground cable. the damper and pulley are initially balanced as a
3. Remove air cleaner assembly and air intake duct. unit.
; : : 13. Remove crankshaft damper and pulley using
4 égg zigﬁggisggég gﬁébf Itidler. Remove drive Crankshaft Damper Remover T58P-6316-D and
' ’ ) Vibration Damper Remover Adapter
5. Remove power steering pump mounting bracket T82L-6316-B.
r@’za;rjgmg bolts. NOTE: lf the crankshaft damper is being
Leaving hoses connected, place pump/bracket replaced, check if the original damper has
assembly aside in a position to prevent fiuid from balance pins installed. If so, new balance pins
leaking out. (6A328 or equivalent) must be installed on the
8. If equipped with air conditioning, remove new damper in the same position as the o_riginal
compressor front support bracket. Leave damper. The crankshaft pulley (new or original)
compressor in place. musi‘a{so bg installed in the same relative position
7. Disconnect coolant bypass hose at water pump. as originally installed.
8. Disconnect heatler hose at water pump.

1993 Taurus / Sable July, 1982




03-01C-6 Engine, 3.8L 03-01C-6

IN-VEHICLE SERVICE (Continued)

14. Remove oil filter.

OlL FILYER ASSY
6714 TIGHTEN :
1/2 TURN AFTER —
GASKET CONTACT - OPTIONAL e . .

TIGHTEN TO
10-15 N-m
(7-11 LBFT)

THOROUGHLY COAT

FRONT OF ENGINE

FILTER GASKET WITH
MOTOR OIL PRIOR =
TO FILTER
INSTALLATION _
Ol PUMP ot :
<A,

OPTIONAL y

APPLY MOTOR CiL. TO

ADAPTER SEALING

SURFACE. i

15. Disconnect radiator lower hose at water pump. 18. Remove front cover retaining bolts. it is not

CAUTION: The front cover cannot be necessary to remove water pump.

removed without lowering the oil pan.
16. Remove oil pan. Refer to Oil Pan, Removal.
17. Lower vehicle.

CAUTION: Do not overlook the cover
retaining bolt located behind the oil filter
adapter. The front cover will break if pried
upon and all retaining bolts are not removed.

1983 Taurus/ Sable July, 1892




03-01C-7 Engine, 3.8L 03-01C-7

-VEHICLE SERVICE (Continued)

19. Hemove front cover and water pump as an

assembly.
sepy FUMP ASSY. -  Sagyosn suoc FASTENER FASTENERS
HOLEND. | pump | COVER | PARTNO. | PAET NAME
1. 4 NBO5H2 STUD
2; 2 NBO5112 STUD
3, 2 9 NE04757 STUD
4. 1 3 NBO4T57 STUD
5. 0 NB05787 BOLT
8. 9 I3 NBO5908 BOLT
7. 8 % NB05908 BOLT
8. 1l NBO5787 BOLT
9. 7 7 NBO4756 BOLT
10. 8 1 N805275 STUD
o 1. 5 7 NB04757 §TUD
FRONT COVER AND 12, 4 B | Nee5s08 BOLT
OlL. PUMP ASSY 13. 3 4 NB05908 BOLT
6roo8 1. 5 N&04839 BOLT
15 5 NB04841 | CAP SCREW |
GASKET e TUMP ASSY samn | 2L | 98 | ngorsg NUT
8507 . s 5
o NOTE:
TIGHTEN ALL FASTENERS
TO 20-30 N

(1522 LB-FT)

.............. W,
FRONT OF ENGINE
"4 REQ'D
e, PFRONT COVER AND
Qil PUMP ASSY AN38e-C
20. Remove cover gasket and discard.

CAMSHAFT ey P
21. Remove camshaft bolt and washer from end of ~% PAOSSHART

the camshafi.
22. Remove distributor drive gear.

NOTE: if crankshaft sprocket is difficult to
remove, pry sprocket off shaft using a pair of
large screwdrivers positioned on both sides of
the sprocket.

23. Remove camshaft sprocket, crankshaft sprocket
and timing chain.

IF NECESSARY PRY
SPROCKET OFF
CRANKSHAFT

" PRY DOWNWARD
TO REMOVE
SPROCKET ABBTFD

1993 Taurus/ Sable July, 1092



03-01C-8

IN-VEHICLE SERVICE (Continued)

03-01C-8

24. Remove chain tensioner assembly (three bolts)
from front of cylinder block. (This requires first
pulling back on ratcheting mechanism, then
installing pin through hole in bracket to relieve
tension.)

FRONT OF ENGINE

Part

ftem Number Description

1 6303 Crankshalft

2 | 6B316 Key Crankshaft

3 6250 Camshaft

4 |6265 Spacer

5 | 6L268 Key Camshaft

6 | BA303 Balance Shaft Drive Gear
{Continued)

A11385-E
Part
item Number Description
7 6268 Timing Chain
8 | 6306 Crankshaft Sprocket
9 | 6256 Camshaft Sprocket
10 | 6255 Distributor Drive Gear
11A | — Bolt and Washer Assy
12 | 6K254 Tensioner and Snubber
A Tighten to 40-50 N-m
{29.5-37 Lb-Ft)

NOTE: The front cover contains the oil pump and
water pump. If a new front cover is to be installed,
remove the water pump and oil pump from the old
front cover. Refer to Front Cover, Assembly.

instaliation

NOTE: Lightly oil all bolt and stud bolt threads before

installation except those specifying special sealant.

1. Clean all gasket surfaces on the front cover,
cylinder block and fuel pump.

If reusing the front cover, replace crankshaft front
oil seal.

If a new front cover is to be installed:

@ Install oil pump.

@ Clean water pump gasket surface. Position a
new water pump gasket on the front cover and
install water pump. Install pump retaining bolis.
Tighten to 20-30 Nem {15-22 lb-ft).

Rotate crankshafi as necessary to position
piston No. 1 at TDC and crankshaft keyway at
the 12 o’clock position.

Install tensioner assembly using three mounting
bolts and tighten bolis to 8-14 Neom (70-124 Ib-in).
Ensure ratcheting mechanism is in retracted
position with pin sticking out drum hole in bracket
assembly.

1983 Taurus/Sable July, 1982




IN-VEHICLE SERVICE (Continued)

5.

POSITIONING OF TIMING MARKS AND KEYWAYS IN
CAMSHAFT AND CRANKSHAFT SPROCKETS MUST BE
IN LINE AS SHOWN WITH NO. 1 PISTON AT TOP

DEAD CENTER FIRING.

Lubricate timing chain with XO-10W30-QSP
(ESE-M2C153-E) or equivalent engine oil.

install camshaft sprocket, crankshaft sprocket
and timing chain,

Remove pin from tensioner assembly o load
fensioner arm against chain.

Ensure timing marks on sprockets are positioned
across from each other.

TIMING CHAIN
6268

CRANKSHAFT
SPROCKET
8306
CAMSHAFT
~ SPROCKET
6256

A12694-A

10.

11.

Install distributor drive gear.

Install bolt and washer assembiy at end of
camshaft and tighten to 40-50 Nem (30-37 Ib-fi).

Lubricate crankshaft front oil seal with clean
engine oil XO-10W30-QSP (ESE-M2C153-E) or
equivalent.

Position a new cover gasket on the cylinder block
and install the front cover / water pump assembly
using dowels for proper alignment.

Gasket and Trim Adhesive D7AZ-19B508-B
{(ESR-M11P17-A and ESE-M2G52-A) or
equivalent is recommended to hold the gasket in
position while the front cover is installed.

Position ignition timing indicator on front cover.

1883 Taurus/Sable July, 1992




03-01C-10 Engine, 3.8L 03-01C-10

IN-VEHICLE SERVICE (Continued)

12. install the front cover retaining bolts. Tighten fo
20-30 Nem (15-22 Ib-ft). Install the capscrew
{Part No. N80484 1) nearest the oil filter flange
last, and tighten last. Apply Loctite® or equivalent
10 bolt prior to installation.

gvsgIER PUMP ASSY i ggls_l\?w@DER BLOCK FASTENER HOLE NO. FASTENERS
y B 5 { } P AND WATER | FRONT .
HOLENO. | puMPp | COVER | PARTNO. | PART NAME
1. 4 NB05112 STUD
2. 2 N80s112 STUD
3. 2 9 NB04757 STUD
4, i 8 NB804757 STUD
5, 10 N605787 BOLT
6. g % NB05S08 BOLY
7. 8 % NB05508 BOLY
8, 1 N605787 BOLY
9, 7 7 N804756 BOLY
10. 6 1 N805275 STUD
s 1. 5 7 NB04757 STUD
FRONT COVER AND 2 4| B | Neoseos |  BOLT
OlL PUMP ASSY 13. 3 14 NB05G08 BOLT
6FO08 1. & N804830 BOLT
5. 5 N804841 | CAP SCREW |
GASKET oo sa00 | 2L | %8 | noars NUT
8507 : ) i
™ NOTE:
TIGHTEN ALL FASTENERS
TO 20-30 N-m

(15-22 LBFT)

g AL

%

FRONT OF ENGINE

e, STUDS
4 REQD

FRONT COVER AND

Oll. PUMP ASSY AT1388-C
13. Raise vehicle. 17. Coat crankshaft damper sealing surface with
. ; : clean engine oil XO-10W30-QSP
14. 2?:;“1? pan. Refer to illustration under Removal, (ESE-M2G153-E) or equivalent.
15. Connect radiator lower hose. Tighten clamp NOTE: When using silicone rubber sealer,
securely. assembly must occur wﬁhn;‘s 15 minutes after
T : ; ; sealer application. After this time, the sealer may
18. Installi oil filter. Refer to iflustration following start to set-up, and its sealing effectiveness may
Removal, Step 14. be reduced.

18. Apply a small amount of Silicone Gasket and
Sealant F1AZ-19562-A (WSE-M4G320-A2) or
eguivalent to crankshaft keyway.

19. Position crankshaft pulley key in the crankshaft
keyway.

20. Install the damper using Damper/ Front Cover
Seal Installer T82L-8316-A.
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IN-VEHICLE SERVICE (Continued)

21.

22.

23.
24.

25.

26.
27.

28.
28.

30.

31.
32.
33.

34.
35.

36.
37.

38.

38.

Install damper washer and retaining bolt. Tighten
bolt to 140- 180 N-m (103-132 Ib-ft).

Install crankshaft pulley. Tighten retaining bolis to
26-38 Nem (19-28 lb-f1).

Lower vehicle.

Connect coolant bypass hose. Tighten clamp
securely.

Instail distributor with rotor pointing at No. 1
distributor cap tower. Refer to Section 03-04C.

Install distributor cap and coil wire.

Connect radiator upper hose at thermostat
housing. Tighten clamp securely.

Connect heater hose. Tighten clamp securely.

If equipped with air conditioning, install
compressor and mounting brackets. Tighten
retaining bolts to specification. Refer to Group 12
in the applicable Section for torque specifications.

Install power steering pump and mounting
brackets. Tighten retaining bolts to specification.
Refer to Group 11 in the applicable Section for
torque specifications.

Position accessory drive belt over the pulleys.
Install water pump pulley.

Position accessory drive belt over water pump
puliey and tighten the belt. Refer to Section
03-05.

Connect battery ground cable.

Fill crankcase with correct viscosity and amount
of engine oil.

CAUTION: This engine has aluminum cylinder
heads and requires a special corrosion
inhibited coolant formulation to avoid cooling
system damage. Refer to Section 03-03 for
coolant specifications.

Fill cooling system with specified coolant.

Start engine and check for coolant, oil or fuel
leaks.

Check ignition timing and curb idle speed, adjust
as required. Refer to Powertrain

Control/ Emissions Diagnosis Manual'. Tighten
dist;ibu’tor hold-down bolt to 27-40 N.m (20-29
Ib-ft).

Install air cleaner assembly and air intake duct.

Tappet (Roller)

NOTE: Before replacing a tappet for noisy operation,
ensure the noise is not caused by improper
valve-to-rocker arm clearance or by worn rocker arms
or push rods.

Tools Required:
@ Spark Plug Wire Remover T74P-8666-A

Removal

1.

ook w

Disconnect secondary ignition wires at the spark
plugs. To avoid damaging plug wires use Spark
Plug Wire Remover T74P-6666-A.

Remove plug wire routing clips from studs on the
rocker arm cover retaining bolts. Lay plug wires
with routing clips toward front of engine.

Remove upper intake manifold as outlined.
Remove rocker arm covers as outlined.
Remove lower intake manifold as outlined.

Sufficiently loosen each rocker arm fulcrum
retaining bolt to allow rocker arm to be lifted off
push rod and rotated to one side.

Remove push rods. The location of each push rod
should be identified. When engine is assembled
each rod should be installed in its original
position.

Remove two tappet guide plate retainers and six
guide plates.

Remove tappets using a magnet. The location of
each tappet should be identified. When engine is
assembled each tappet should be installed in its
original position.

If tappets are stuck in bores due to excessive
varnish or gum deposits, it may be necessary io
use a magnet or a claw-type tool to aid removal.
When using a remover tool, rotate tappet back
and forth to loosen it from gum or varnish that
may have formed on the tappet.

instaliation

NOTE: Lightly oil all bolt and stud bolt threads before
installation except those specifying special sealant.

Using solvent, clean the cylinder head and valve
rocker arm cover sealing surfaces.

1.

Lubricate each tappet and bore with Engine
Assembly Lubricant DSAZ-19578-D
(ESR-M99C80-A) or equivalent heavy engine oil.

Install each tappet in bore from which it was
removed. If a new tappei(s) is being instalied,
check new tappet for a free fit in bore.

Align flats on sides of tappets and install six guide
plates between adjacent tappets (make sure the
word “up’’ and/or button is showing). Install two
guide plate retainers and tighten four bolts to
8-14 N-m (6-10 lb-ft).

Dip each push rod end in Engine Assembly
Lubricant D9AZ-19579-D (ESR-M99C80-A) or
equivalent heavy engine oil. Install push rods in
their original position.

For each valve, rotate crankshaft until tappet
rests onto heel (base circle) of camshaft lobe.
Position rocker arms over push rods. Install
fulcrums. Tighten fulcrum retaining bolt to 5 Nem
(44 lb-in).

1

Can be purchased as a separate item.
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VEHICLE SERVICE (Continued)

03-01C-12

Lubricate all rocker arm assemblies with Engine
Assembly Lubricant DSAZ-19579-D
{ESR-M99C80-A) or equivalent heavy engine oil.

CAUTION: Fulcrums must be fully seated in
cylinder head and push rods must be seated
in rocker arm sockets prior to final
tightening.

Final-tighten fulcrum bolts to 25-35 Nem (19-25
Ib-ft). For final tightening, the camshaft may be in
any position.

8.

NOTE:
THOROUGHLY COAT TAPPET HOLES
AND LOBES THROUGH CAST OPENINGS
iN CYLINDER BLOCK TAPPET VALLEY
WITH MOTOR OIL PRIOR TO
INSTALLATION OF TAPPETS

7. Install lower intake manifold as outlined.

8. Install valve rocker arm covers as outlined.

9. Install upper intake manifold as outlined.

10. Install plug wire routing clips and connect wires to
the spark plugs.

11. Stari engine and check for ol or coolant leaks.,

INSTALL WITH WORD “UP”
OR BUTTON SHOWING.

FRONT OF ENGINE NOTE: TAPPET TO BORE CLEARANCE
0.018-0.06%mm
{0007-.0027 INCH)
AT1391-E
Part
item Number Description
1A | — Bolt .
2 | BK564 Guide Plate and Retainer Assy (2 Reg’d)
3 | 6500 Tappet (12 Req’d)
4 [ 8Ks12 Guide Plate (6 Req’d)
5 | 6010 Cylinder Block Assy
A Tighten to 8-14 Nem (70-124 Lb-In}
Rocker Arm Cover 6. Remove valve rocker arm retaining bolis.
Removal Instaliation
1. Disconnect secondary wires from spark plugs. ENC,%"?E: i..égh%%y f:aéi all bolt and stud bolt threads before
2. Remove spark plug wire routing clips from rocker installation. Using s&%ve{zt clean cviinder head and
arm cover retaining bolt studs valve rocker cover sealing surfaces 1o remove all
s R intak o !d: Hined gasket material and dirt.
’ nove tpporimaxe rr;zam.s} gt 1. Position a new gasket onto cylinder head.
4. W 1LHrocker arm cover is being removed, remove i . .
oil fill cap 2. Position cover on the cyiinder head and install
) ; . retaining bolts. Note location of spark plug wire
5. It RH rocker arm cover is being removed, routing clip stud bolts. Tighten retaining bolts to
proceed with the following steps: 9-12 Nem (80- 106 Ib-in).
a. Position air cleaner assembly aside. 3. Install upper intake manifold as ocutlined.
b. Remove Positive Crankcase Ventilation 4. W LHrocker arm cover is being installed, install o

{PCV} valve.

filler cap.
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03-01C-13

IN-VEHICLE SERVICE (Continued)

Engine, 3.8L

5. i RHrocker arm cover is being installed perform
the following:

nstall PCV valve

nstall air cleaner assembly

6. Install spark plug wire routing clips.

Connect secondary wires to spark plugs.

8. Startengine and check for oil leaks.

® |
@ |

N

=S
> A12718-C
Part
ltem Number Description
1 BA505 LH Focker Arm Cover Assy
6582 RH

2A | — Bolt (2 Reqg’d)

3A — Stud (3Req’d) MB x 1x55.1
4 16584 Gasket
5 6049 Cylinder Head Assy
A Tighten to 9-12 Nem (80-106

Lb-in}
Water Pump

Tools Reguired:

@ Engine Support Bar D88L-6000-A
Removal
1. Drain cooling system.

2. Raise and support engine using Engine Support
Bar D88L-8000-A or equivalent.

3. Remove lower nut on both RH engine mounts.
Raise engine.

8. Loosen accessory drive belt idler. Remove drive
beit and water pump pulley.

e

6. Remove power steering pump mounting bracket
retaining bolts.

Leaving hoses connected, place pump/bracket
assembly aside in a position to prevent fluid from
leaking out.

7. I equipped with air conditioning, remove the
compressor front support bracket. Leave
compressor in place.

8. Disconnect coolant bypass hose at water pump.
9. Disconnect heater hose at water pump.

CAUTION: If using a prying device to assistin
water pump removal, be careful not to
damage the mating surfaces.

10. Remove water pump retaining bolts and pump.
Discard old gasket.

Installation

NOTE: Lightly oil all bolt and stud bolt threads before
installation except those specifying special sealant.

1. Clean gasket surfaces on water pump and front
cover.

2. Position a new gasket on water pump sealing
surface.

Gasket and Trim Adhesive D7AZ-18B508-B
{(ESR-M11P17-A and ESE-M2G52-A) or
equivalent is recommended to hold the gasket in
position.

NOTE: The threads of the No. 1 front cover
retaining stud must be coated with Pipe Sealant
with Teflon® D8AZ-19554-A (ESG-M4G 194-A
and ESR-M18P7-A) or equivalent before
installing.

3. Position water pump on the front cover. Install
retaining bolts.

Tighten retaining bolts to 20-30 Nem (15-22 1b-f1).

4. Connect cooling bypass hose, heater hose and
radiator lower hose to water pump. Tighten
clamps securely.

8. - If equipped with air conditioning, install
compressor front support bracket. Tighten
retaining bolis {0 41-6 1 Nem (30-44 Ib-t).

6. Position power steering pump and mounting
brackets. Install the retaining bolts. Tighten to
40-62 Nem (30-45 Ib-ft).

7. Position accessory drive belt over pump pulley
and adjust drive belt tension. Refer to Section
03-05.

CAUTION: This engine has aluminum cylinder
heads and requires a special corrosion
inhibiting coolant to avoid cooling system
damage. Refer to Section 03-03 for the
cootant specifications.

8. Fill cooling system with specified coolant.
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03-01C-14

Engine, 3.8L

03-01C-14

i-VEHICLE SERVICE (Continued)

9. Start engine and check for coolant leaks.

WATER PUMP ASSY - CYLINDER BLOCK

FRONT COVER AND
OlL PUMP ASSY
BF008

WATERPUMP ASSY
8501

Fﬁsggggﬁ HOLE HO. FASTENERS
HOLENO. | pusip | COVER | PARTNO. | PARY KAME
1. 4 Naos12 STUD
2, 2 NaosH2 STUD
3, 2 9 N804757 STUD
4, i 8 NBO4757 STUD
5, 10 N605787 BOLT
6. g 5 N605808 BOLY
7. 8 1% N605908 BOLT
8. 1 NB05787 BOLT
9, 7 17 N804756 BOLY
0. 6 1 NB805275 STUD
1, 5 7 N804757 STUD
12. 4 3 NB05908 BOLT
1A, 3 % N605908 BOLT
#, 6 N804839 BOLT

. 5 N804B41 | CAPSCREW |
254 9,8,
3401 | ¢y 7 | Neoarss NUT
; NOTE:

TIGHTEN ALL FASTENERS
TO 20-30 N'm

(15-22 LB-FT)

N

4 REQ'D

< FRONT COVER AND
OiL. PUMP ASSY

FRONT OF ENGINE

AT388-C

Crankshaft Front Oil Seal
Tools Required:

® Crankshaft Damper Remover T58P-6316-D

@ Front Cover Seal Installer T70P-6B070-A

® Damper/Front Cover Seal Installer T82L-6316-A
@ Vibration Damper Remover Adapter T82L-6316-B
Removal '

1. Loosen accessory drive belt idier.

2. Raise vehicle on hoist. Refer to Section 00-C2.

3. Disengage accessory drive belt and remove
crankshaft pulley.

5.

installation
1.

Remove crankshaft damper using Crankshaft
Damper Remover T58P-63 16-D and Vibration
Damper Remover Adapter T82L-6316-B.

CAUTION: Use care to prevent damage to
front cover and crankshaft.

Remove seal from the front cover using a
screwdriver.

Inspect front cover and crankshaft damper for
damage, nicks, burrs or other roughness which
may cause the seal to fail. Service or replace
components as necessary.

Lubricate the seal lip with clean engine oil and
instali the seal using Damper /Front Cover Seal
Instalier T82L-6316-A and Front Cover Seal
Installer T70P-86BC70-A.
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IN-VEHICLE SERVICE (Continued)

C-15

3. Lubricate seal surface on the damper with clean
engine oil XO-10W30-QSP (ESE-M2C153-E) or
equivalent.

Install damper using Damper / Front Cover Seal
Installer T82L-6318-A.

4. Install damper retaining bolt. Tighten to 140-180
Nem (103-152 Ib-fi).

5. Position crankshaft pulley and install retaining
bolts. Tighten bolts 10 26-38 Nem (18-28 Ib-ft).

4

Position accessory drive belt over crankshaft
pulley.

L.ower vehicle.

Check accessory drive belt for proper routing
and engagement in the pullevs. Adjust drive belt
to specification. Refer to Section 03-05.

Start engine and check for oil leaks.

nifolds

Upper and Lower Intake

Removal
1. Drain engine cooling system.

2. Remove alr cleaner assembly including air intake
duct and heat tube.

3. Disconnect accelerator cable at throttle body
assembly. Disconnect speed control cable, if so
equipped.

4. Disconnect the transaxle linkage at the upper
intake manifold.

5.  Remove retaining bolts from accelerator cable
rmounting bracket and position cables aside.

6. Disconnect Secondary Alr injection (AIR) air
supply hose at the check valve.

7. Disconnect flexible fuel lines from steel lines over
rocker arm cover.

8. Disconnect fuel lines at injector fuel rall assembly.

CRANKCASE VENTILATION ES
TUBE ASSY 60342 ¢

NOTE: ~

FOR PROPER INSTALLATION, /)

TUBE 60342 MUST BE FULLY
ENGAGED INTO TUBE ON Ol
FILLER ADAPTER PART
OF LH ROCKER ARM
COVER ASSY o

A Q 5 X
FRONT OF Exame 5

#

1C.

i1

12.

18.
14.

18.

Disconnect radiator upper hose at thermostat
housing.

Disconnect coolant bypass hose at intake
manifold.

Disconnect heater tube at intake manifold.
Remove tube support bracket retaining nut.
Remove heater hose at rear of heater tube.
Loosen hose clamp at heater elbow and remove
heater tube with hose attached. Remove heater
tube with fuel lines attached and set assembly
aside.

Disconnect vacuum lines at fuel rail assembly and
intake manifold.

Disconnect necessary electrical connectors.

if equipped with air conditioning, remove air
compressor support bracket.

Disconnect PCV lines. One is located on upper
intake manifold. The second is located at the LH
rocker cover and the lower intake stud.

TUBE (PART OF
_ROCKER ARM COVER ASSY)

A1426-B

16. Remove throttle body assembly.

17. Remove the EGR valve assembly from the upper
manifold,

18. Hemove the retaining nt and remove wiring
retainer bracket located at the LH front of the
intake manifold and set aside with spark plug
wires.

18.

20.
21

22.

Remove intake manifold upper gasket
{SH486)retaining bolis /studs.

Remove intake manifold upper gasket.

Remove injectors and fuel injection supply
manifold {8F792) assembly.

Remove heater water outlet hose.
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03-01C-16 Engine, 3.8L

IN-VEHICLE SERVICE (Continued)

23. Remove lower intake manifoldretaining boits. 24. Remove lower intake manifold.
CAUTION: The intake manifold is sealed at
each corner with RTV-type sealer. To break g
the seal, it may be necessary to pry on the TIGHTEN TO
front of the manifold with a screwdriver g_?g;{g*m

blade. if it is necessary to pry on the intake
manifold use care to prevent damage to
machined surfaces.

STUD

2 REQ'D
TIGHTEN TO
26-38 Nrm
{1928 LBFT)

FRONT OF ENGINE

UPPER INTAKE
MANIFOLD ASSY
2424 :

GASKET

LOCATING PINS
2 REQD

A91427-A
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03-01C-17

VEHICLE SERVICE (Continued)

25. Remove intake manifold to cylinder head gasket
(9439} and end seals, and discard.

GASKET
9488 PRIOR TO INSTALLATION OF SEAL
ZREQD T APPLY A BEAD OF SILICONE GASKET
AND SEALANT INTO CORNER JUNCTION
OF GASKET 4 PLACES
INTAKE MANIEOLD
GASKET

LOCATING PING
4 BEQD

FRONT/REAR
END SEALS

REAR SEAL
8A425

CYLINDER HEAD

GASKET
VIEW &
FRONT OF ENGINE
ATI400-D
26. lflower intake manifold assembly is to be a. Remove thermostat housing and thermostat.

disassembled, perform the foliowing:

NOTE: The water bypass tube is pressed-in, and
not serviceable.

NOTE:

ROTATE THERMOSTAT
INTO CONNECTION IN A
CLOCKWISE DIRECTION,
ENGAGING TABS ON
THERMOSTAT SECURELY
INTO WATER QUTLET
CONNECTION

BOLY

2 REQ'D
TIGHTEN TO
20-30 N'm
(15-22 LB-FT)

WATER QUTLET
CONNECTION
8594

THERMOSTAT

ik THERMOSTAT - T THERMOSTAT
8575 WATER OUTLET  gs75
CONNECTION
VIEW A 8504 A11428-A

b. Remove water temperature sending unit.
¢. Remove heater elbow.
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IN-VEHICLE SERVICE (Continued)

d. Remove all vacuum and electrical fittings.

BOLT
14 REQD
TIGHTEN TO -
11-15 Nem

(8-11 LB-FT)

FRONT OF ENGINE

'O ik

\ il
INSTALL BOLTS AS SHOWN AND TIGHT
IN NUMERICAL SEQUENCE IN TWO
SEPARATE STEPS AS FOLLOWS: 11 Nem
(8 LB-FT) 15 Num (11 LB-FT) :

, LOWER INTAKE
“ MANIFOLD
9K461

A11483-D

Installation

NOTE: Lightly oil all retaining bolt and stud bolt
threads before installation.

NOTE: When using silicone rubber sealer, assembly
must occur within 15 minutes after sealer application.
After this time, the sealer may start to set-up, and its
sealing effectiveness may be reduced.

1.

The lower intake manifold, cylinder head, and
cylinder block mating surfaces should be clean
and free of old gasketing material. Use a suitable
solvent to clean these surfaces.

if intake manifold was disassembled:

@ Apply a coat of Pipe Sealant with Teflon®
D8AZ-19554-A (ESG-M4G 184-A and
ESR-M18P7-A) or equivalent to the threads of
the temperature sending unit, all vacuum
fittings, heater elbows, elecirical fittings, if
equipped. Refer to Specifications.

@ Install thermostat {note direction} and gasket.
Install thermostat housing. Tighten retaining
bolts to 20-30 Nem (15-22 Ib-ft).

NOTE: Using solvent, clean sealing surfaces of
cylinder heads and intake manifold before
applying Silicone Sealer.

Apply a dab of Gasket and Trim Adhesive
D7AZ-19B508-B (ESR-11P17-A and
ESE-M2G52-A) or equivalent to each cylinder
head mating surface. Press new intake manifold
to cylinder head gaskets into place, using
locating pins as necessary to aid in assembly.

Apply a 3-4mm (1/8 inch) bead of Silicone
Rubber DBAZ-19562-BA (ESB-M4G92-A and
ESE-M4G 185-A) or equivalent at each corner
where the cylinder head joins the cylinder block.

Install front and rear intake manifold end seals.
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03-01C-19

Engine, 3.8L

03-01C-19

IN-VEHICLE SERVICE (Continued)

6. Carefully lower intake manifold into position on
cylinder block and cylinder heads. Use locating
pins as necessary to guide intake manifold.

7. Install bolts in their original locations. Tighten in
numerical sequernce to the following
specifications in two steps:

@ 11N.m(8lb-ft)
@ 15N-m{i1lb-ft)
8. Connect rear PCV line to upper intake tube.

9. Install front PCV tube so the mounting bracket sits
over the lower intake stud.

10. Install injectors and fuel rail assembly. Tighten
screws {0 8-11 Nem {6-8 lb-ft).

NOTE: Use locating pins to secure position of
gasket between manifolds.

11. Position intake manifold upper gasket and intake
manifold on top of lower intake.

12. Install bolts and studs in original locations. Tighten
four center bolts, then tighten the end bolts. Use
the same sequence used in Step 7.

13. Install EGR valve assembly on manifold. Tighten
retaining nuts to 20-30 Ne-m (15-22 lb-ft).

FRONT OF ENGINE

VIEW A

NOTE:
LUBRICATE INJECTOR ~
BORES OR O-RINGS
WITH MOTOR OIL

PRIOR TO INSTALLATION
6 PLACES

FRONT OF ENGINE

14. Install throttle body. Cross-tighten retaining nuts
10 20-30 Nem (15-22 Ib-ft).

STUDS
(PART OF UPPER et
g\\lSTSA\ﬁ()E MANIFOLD FRONT OF
L 0424 ENGINE
QT X GASKET.
= 9ED36  ruROTTLE
; ' BODY ASSY

TIGHTEN TO
20-30 Nem
(15-22 LB-FT)  p16116-8

15. Connect rear PCV line at PCV valve and upper
intake manifold.

A11430-E
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03-01C-20 Engine, 3.8L

IN-VEHICLE SERVICE (Continued)

03-01C-20

Part
ftem Number Description
1A — Screw and Washer Assy (4 Req'd)
2 18424 Lower Intake Manifold
3B | — Bolt
4 | OF797 Charging Assy
5 | 6049 Cylinder Head Assy
A Tighten to 811 Nem {(6-8 Lb-FD)
B Tighten to 20-30 Nem (15-22 Lb-Ft)
16. i equipped with air conditioning, install 2. Disconnect battery ground cable.
compressor support bracket. Tighten retaining ; : o i
nut t0 20-30 Nem (15-22 Ib-ft). 3. i?fg?‘;ﬁ% is; gﬁe@gg assembly including air intake
17. Connect necessary electrical connectors. 4. Loosen accessory drive belt idler. Remove drive
18. Connect necessary vacuum hoses. belt.
19. Connect heater tube hose to heater elbow. §. If LH cylinder head is being removed perform the

20.

21.

22.

23.

24.

25.

26.

27.
28.

29.
30.
31

32.

Position heater tube support bracket and tighten
retaining nut to 20-30 Nem (15-22 Ib-ft). Tighten
hose clamp at heater elbow securely.

Connect heater hose to the rear of the heater
tube and tighten hose clamp.

Connect coolant bypass hose. Tighten hose
clamp securely.

Connect radiator upper hose. Tighten hose clamp
securely.

Connect fuel line(s) at injector fuel injection supply
manifold assembly.

Connect flexible fuel lines to steel lines.

Position accelerator cable mounting bracket.
Install and tighten retaining bolts to 20-30 Nem
(15-22 lo-fi).

Connect speed control cable, if so equipped.

Connect transaxle linkage at upper intake
manifold. :

CAUTION: This engine has aluminum cylinder
heads and requires a special corrosion
inhibiting coolant to avoid cooling system
damage. Refer to Section 03-03 for the
coolant specifications.

Fill cooling system with specified coolant.

Start engine and check for coolant or fuel leaks.
Check and, if necessary, adiust engine idle
speed. Refer to Powertrain Control/ Emissions

linkage and speed conirol. Refer to Section 12
10-02.

Install air cleaner assembly and air intake duct.

Cylinder Heads 14

Removal

1.

Dirain cooling system.

10.
Diagnosis Manual®. Adjust fransaxle throttle 11.
. Loosen rocker arm fulcrum retaining bolts enough

13.

following:

® Hemove oil fill cap.
® Remove power steering pump.

Leaving hoses connacied, place pump/bracket
assembly aside in a position to prevent fluid from
leaking out.

@ If equipped with air conditioning, remove
mounting bracket retaining bolts. Leaving
hoses connected, position compressor aside.

® Remove generator and bracket.
I BH cylinder head is being removed perform the
following:

& Disconnect AlR control valve or Secondary Air
Injection Bypass (AIRB} valve hose assembly
at the air pump.

@ Disconnect AlR tube support bracket from the
rear of cylinder head.

@ Remove accessory drive idier.

® Remove AR pump pulley. Remove AIR pump.
® Remove PCV valve.

Remove upper intake manifold.

Remove valve rocker arm cover retaining
SCTEWS.

Rermove injector fuel rall assembly.
Remove lower intake manifold.
Remove exhaust manifold and exhaust manifold.

1o allow rocker arm o be lifted off the push rod
and rotate to one side.

Remove push rods. Identify position of each rod.
Rods should be installed in their original position
during assembily.

. Remove cylinder head retaining bolts and

discard.

2 Canbe purchased as a separate item.
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IN-VEHICLE SERVICE (Continued)

15. Remove cylinder head(s).

16. Remove and discard old cylinder head gasket(s).

17. If disassembling cviinder head(s}, refer to
Cylinder Head, Disassembly.

Instaliation

NOTE: Lightly oil all bolt and stud bolt threads before
installation except those specifying special sealant.

CYLINDER BLOCK
Y

GASKET MUST BE BOTTOMED OUT (FOR

FRONT OF ENGINE

Clean cylinder head, intake manifold, valve
rocker arm cover and cylinder head gasket
surfaces. if cylinder head was removed for a
cvlinder head gasket replacement, check
flatness of cylinder head and block gasket
surfaces. Refer to Section 03-00 for procedure.

Position new head gasket(s) onto cylinder block
using dowels for alignment.

DOWEL
GADO8
NOTE:

MANUAL OPERATIONS ONLY)

SECTION A
TYPICAL 2 PLACES

AV1431-A

3. Position cylinder head(s) onto block.

CAUTION: Always use new cylinder head
bolts to ensure a leak-tight assembly. Torque
retention with used bolls can vary, which
may result in coolant or compression
leakage at the cylinder head mating surface
area,

4. Install cylinder head bolts {eight each side}.

5. Tighten cylinder head retaining bolts in sequence
as follows:

a. BONm(37 Ib-fl)
b, G0Nm {45 ib-f)

¢c. 7TONm(52Ib-t)
d. 80 N-m (59 lb-it)

CAUTION: Do not loosen all of the bolts
at the same time, only work on one bolt
at a time.

In sequence, retighten bolts one at a time in
the following manner:

e. Long bolts: Loosen bolt and back out two or
three revolutions. Retighten long bolt to
156-25 Nem (11-18 Ib-ft). Then tighten bolt an
additional 85-95 degrees and go to the next
bolt in sequence.
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03-01C-22

IN-VEHICLE SERVICE (Continued)

Engine, 3.8L

03-01C-22

f.  Short bolis: Loosen bolt and back out two or
three revoiutions. Retighten to 10-20 Nem
(7-15 Ib-i1), then rotate an additional 85-85
degrees. Go to next bolt in sequence.

LOCATING PiN

8OLT
4 REQ'D
PER HEAD

BOLY

CYLINDER
T HEAD
ASSY g4

have been tightened using the above
procedure, it is not necessary to retighten
bolis after extended engine operation.
However, bolts can be checked for tightness
if desired.

6. Dip each push rod end in Engine Assembly
Lubricant DSAZ-19579-D (ESR-M99C80-A) or
equivalent heavy engine oil.

Install push rods in their original position.

7. Foreach valve, rotate crankshaft until tappet
rests on the heel (base circle) of the camshaft
lobe, before tightening fulcrum retaining bolis.
Position rocker arms over push rods, install
fulcrums. Tighten fulcrum bolts 1o 5 Nem (44 Ib-in)
maximum.

8. Lubricate all rocker arm assemblies with Engine
Assembly Lubricant D8AZ-18579-D
(ESR-M99C80-A) or equivalent heavy engine oil.

NOTE: if original valve train components are
being installed, a valve clearance check is not
required. If a component has been replaced,
perform a valve clearance check. Refer to
Section 03-00.

Final-tighten the fulcrum bolts {o 25-35 Nem
(19-25 ib-ft). For final tightening, camshaft may
be in any position.

9. Install exhaust manifold and exhaust manifold.
10. Install lower intake manifold.

i2.

13.
14.
16.
186.

17.

4 REQ'D PROWNY OF ENGINE
PER HEAD
ATI408-4
NOTE: When cylinder head retaining bolis 11. Install injector fuel rail assembly. Tighten retaining

bolts to 8-11 Nem (8-8 Ib-ft).

Position cover and new gasket on cylinder head
and install retaining bolts. Note location of spark
plug wire routing clip stud bolts. Tighten boits to
©-12 Nem (80-1086 lb-in). j

Install upper intake manifold.

Install spark plugs, if removed.

Connect secondary wires to the spark plugs.

If LH cylinder head is being installed, perform the
following:

& Install oil fill cap.

@ If equipped with air conditioning, install
compressor mounting and support brackets.
Refer to Section 12-083 for torgue
specifications.

® Install power steering pump mounting and
support brackets. Tighten all bolts to 40-62
Nern (30-45 1b-f1).

@ Install generator / support bracket.

If RH cylinder head is being installed, perform the
foliowing:

@ Install PCV valve.

@ Install generator bracket. Tighten retaining nuts
10 40-55 Nem (30-40 lb-2).

@ Install Secondary Air Injection (AlR} pump and
pump puliey. Refer to Specifications.
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Engine, 3.8L

03-01C-23

IN-VEHICLE SERVICE (Continued)

@ Install accessory drive idler.

® Install AIR control valve or Secondary Air
Injection Bypass (AIRB) valve hose. Tighten
clamps securely to the air pump assembly.

18. Install accessory drive belt and tighten to
specification. Refer to Section 03-05.

@ Install AR tube(s) support bracket to the rear
of the cylinder head. Tighten retaining bolis to
40-55 Nom {30-40 lb-f1).

18. Connect batiery ground cable.

CAUTION: This engine has aluminum cylinder
heads and requires a special corrosion
inhibited coolant formulation o avoid cooling
system damage. Refer to Section 03-03 for
the coolant specifications.

20. Fill cocling system with specified coolant.

21. Start engine and check for coolant, fuel and oil
leaks.

22. Check and, if necessary, adiust curb idle speed.

23. Install air cleaner assembly including air intake
duct and heat tube.

2. Alternate boli tightening, to seat the seal
properly. (Two bolts are supplied with Tool
T82L-6701-A. Engine flywheel bolts may be used
if necessary.)

LUBRICATE SEAL AND SEAL
MATING SURFACE WITH CLEAN ﬁi{)ﬁ OF ENGINE

ENGINE OIL

CYLINDER BLOCK

REAR MAIN
SEAL INSTALLER
Ta2L-6701-A

SIDE TOWARD ENGINE)

NOTE: REAR FACE OF SEAL MUST BE WITHIN
0.127mm (0.005 INCH) OF THE REAR FACE OF THE BLOCK

Agi20-D

Crankshaft Rear Main Ol Seal

A one-piece crankshaft rear main cil seal is used on
this engine.

Tools Required:

® Jet Plug Remover T??L»%S@-B
©® Rear Main Seal Installer T82L-6701-A

Removal

CAUTION: Avoid scratching or damaging oil seal
surface.

1. Using a sharp awl, punch one hole into the seal
metal surface between lip and block.

2.  Screw in the threaded end of Jet Plug Remover
T77L-9533-B. Use the Jet Plug Remover to
remove seal.

instaliation

1. Position seal on Rear Main Seal Installer
T82L-6701-A. Position tool and seal to rear of
engine.

Oil Pan

Removal

Disconnect battery ground cable.

Raise vehicle on a hoist. Refer to Section 00-02.
Drain oil pan.

Remove oil filter element.

Position drain pan out of the way.
Remove catalytic converter assembly.
Remove starter motor.

Remove torgue converter housing cover.
Remove bolts retaining oil pan assembly.
10. Remove oil pan assembly.

CoeNoe N
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Engine, 3.8L

03-01C-24 08-01C-24

IN-VEHICLE SERVICE (Continued)

SEALER MUST
FILL SEAL
GROOVE (AS

FRONT OF
ENGINE

to oil pan.

& \\APPLY A ZIG-ZAG BEAD OR
: EXTRA SEALER ON JOINT OF
FRONT COVER AND CYLINDER
BLOCK 2 PLACES A11367-E
Part Part
item Number Description ltem Number Description
i1 | 6675 Qi Pan Assy 8 |6C626 Gasket
2. | 6723 Rear Seal g 16010 Cylinder Block Assy
3 | — Silicone Rubber Sealer 10 | — Rear Cap
4 | — Front Cover Assy 1iC | — Oil Pan Drain Plug
5 | — Guide Pin (2 Reg'd) A Tighten to 8-12 N-m (80-106
A | — . Screw and Washer Assy Hex Lb-in) ’
Head B ' Tighten to 25-34 N-m (18-25
7B | 6C644 Low Oil Level Sensor Assy Lb-Ft)
Conti C Tighten to 20-34 N-m {15-25
{Continued) Lb-Ft)
Installation 4. Install oil pan assembly. Tighten retaining screws
NOTE: When using silicone rubber sealer, assembly to 9-12 N-m (80-106 lb-in).
must occur within 15 minutes after sealer appiication. 5. Install oil filter element assembly.
After this time, the sealer may start to set-up, and its :
sealing effectiveness may be reduced. ? gns:a:: tc:rc?:e cor?vert;r :Ois'f;g cgver.
1. Clean gasket surfaces on cylinder block and oil iz NSIkSta er.moﬁor. efer to Section 03-06A.
pan. : 8. Install catalytic converter assembly. Refer to
2. Trialfit oil pan to cylinder block. Ensure enough Section O?'OO'
clearance has been provided to allow oil pan to 9. Lower vehicle.
be installed without sealant being scraped off 10. Fill crankcase with the correct viscosity and
when pan is positioned under engine. amount of engine oil.
3. §§§% ?ggggeﬁaﬁgg &'f@%%%aﬁz ) alent 11. Connect battery ground cable.
- - - - valen ¢
. orequiva 12. Start engine and check for leaks.
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IN-VEHICLE SERVICE (Continued)

Main Bearing lnserts

The main bearing inserts are precision selective fit. To
check the bearing clearances or to select fit a new
bearing, refer to Section 03-00.

Tools Required:
® Main Bearing Insert Tool TOOL-6331-E

Removal
1. Remove oil pan as outlined.
2. Remove oil pickup tube and screen assembly.

3. Replace one bearing at a time, leaving the other
bearings securely fastened.

Remove main bearing cap to which new bearings
are to be installed.

4. Insert Main Bearing Insert Tool TOOL-6331-E, or
equivalent in the oil hole in the crankshaft.

5. Rotate crankshaft in the direction of engine
rotation to force bearing out of the block.

6. Clean crankshaft journals. Inspect journals and
thrust faces (thrust bearing) for nicks, burrs or
bearing pickup that would cause premature
bearing wear.

7. I the crankshaft rear oil seal is to be replaced,
refer to Crankshaft Rear Oil Seal Removal and
Installation.

installation

NOTE: Lightly oil all bolt and stud bolt threads before
instaliation.

1. Lubricate with XO-10W30-QSP (ESE-M2C153-E)
or equivalent engine oil and position the upper
bearing insert on crankshaft journal with plain end
started into the side of cylinder block with locking
tang slot. Line up bearing tang with slot in block.

2. Install Main Bearing Insert Tool TOOL-6331-E or
equivalent in crankshaft journal oil hole.

3.  With bearing and tool in position, rotate
crankshaft so that the tool caiches the edge of
the bearing, pushes into position and sets in
cylinder block. Remove tool.

4. Install bearing insert in main cap.

5. If bearing insert clearance is to be checked, refer
to Section 03-00.

6. f No. 1or No. 2 bearing was removed, lubricate
bearing surface with Engine Assembly Lubricant
DSAZ-19579-D (ESR-M99C80-A) or equivalent
heavy engine oil and install main cap.

Tighten retaining bolis to 88-110 N-m (65-81
ib-ft).

7. lf rear main bearing insert was removed, perform
the following:

a. Remove all traces of sealant from main
bearing cap to cylinder block parting line.

NOTE: The bearing cap must be installed
within 15 minutes after the silicone sealer
application. After this time, the sealer may
start to set-up and its sealing effectiveness
may be reduced.

b. Apply a 3mm {1/8 inch) bead of Silicone
Rubber DBAZ-19562-BA (ESB-M4G92-A and
ESE-M4G 195-A) or equivalent to main
bearing cap-to-cylinder block parting line.

c. Lubricate bearing surfaces with Engine
Assembly Lubricant D9AZ-19579-D
{(ESR-M98C80-A) or equivalent heavy engine
oil and install main bearing cap. Tighten
retaining bolts to 88-110 N-m (65-81 lb-ft).

8. [f thrust bearing insert was removed, perform the
following:

a. Lubricate bearing surface with Engine
Assembly Lubricant DOAZ-19579-D
{(ESR-MS8C80-A) or equivalent heavy engine
oil and install main bearing cap with bolt
finger-tight.

b. Prycrankshaft forward against thrust
surface on upper bearing insert, while holding
bearing cap to the rear. This aligns thrust
rear surfaces on both halves of the bearing.

¢c. While holding crankshaft forward, tighten cap
retaining bolits to 88-110 Nem (65-81 Ib-ft).

9.  Install oil pickup tube and screen assembly with a
new gasket.

Tighten pickup retaining bolts to 20-30 Nem
(15-22 lb-ft).

Tighten tube support bracket retaining nut to
40-55 Nem (30-40 Ib-ft).

10. Install oil pan as outlined.

Connecting Rod Bearings

The connecting rod bearings are a selective fit to
provide the necessary clearance. Refer to Section
03-00 to measure clearance and select the proper
bearing insert.

Removal
1. Remove spark plugs.
2. Remove oil pan as outlined.

NOTE: On Taurus Police applications, remove
windage tray.
3. Turn crankshaft until connecting rod from which

the bearings are to be removed is at the lowest
point of travel.

4. Remove connecting rod cap and bearing lower
insert.

CAUTION: Tape or place old spark plug boots
over rod bolts to avoid damage to journal
during service.

5. Remove upper bearing insert. Push piston up into
cylinder bore slightly to provide clearance for
removal.

Instaliation

NOTE: Lightly oil all bolt and stud bolt threads before
installation. !
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IN-VEHICLE SERVICE (Continued)

1.

Thoroughly clean bearing inserts, connecting rod
cap and connecting rod.

‘CAUTION: Contaminants allowed to remaln

on the cap or bearing can distort bearing or
damage crankshaft journals.

Clean crankshaft journal and lubricate with Engine
Assembly Lubricant DOAZ-19579-D
{ESR-M98C80-A) or equivalent heavy engine oil.

Install bearing insert in the connecting rod and pull
rod down until it seats on crankshaft.

When installing bearing insert ensure tab on
bearing engages slot in rod and that bearing is
fully seated in rod.

Install bearing insert in connecting rod cap and
lubricate bearing surface with Engine Assembly
Lubricant DSAZ-19579-D (ESR-MSSC80-A) or
equivalent heavy engine oil.

Install connecting rod cap and retaining nuts.

Tighten nuts to 41-48 Nem (31-36 lb-ft). Back off
nuts two to three turns. Final tighten nuts t0 41-49
Nem (31-36 Ib-ft).

Instali oil pan as outlined.
Install spark plugs.

Crankshaft
Removal

1.
2.

Remove engine from vehicle as outlined.

Mount engine in a suitable workstand. if
necessary, drain crankcase and cylinder block
cooling jackets.

Disconnect secondary wire from the spark plugs.

Remove distributor cap and wires as an
assembly.

Remove spark plugs.

10.

i1.
12.

18.

Remove oil pan and oil pickup tube.

Remove front cover and water pump as an
assembly.

Remove distributor drive gear.

Remove crankshaft sprocket, camshaft sprocket
and timing chain. This requires pulling back on
ratcheting mechanism of tensioner and installing
pin through hole to relieve tension against chain.

Remove flywheel and rear cover plate.

NOTE: On Taurus Police applications remove
windage tray.

Remove connecting rod caps. Turn crankshaft as
necessary to position connecting rod in the low
point of travel before removing rod cap.

Push piston up into cylinder bore after removing
connecting rod cap. Ensure the crankshaft
journals are not damaged.

Each connecting rod cap should be identified so it
can be installed in its original position during
assembly.

Remove main bearing caps.

Carefully lift crankshaft out of block to prevent
damage to bearing surfaces.

Handle crankshaft with care to prevent possible
damage to finished bearing surfaces.

Remove crankshaft rear seal and discard.

CAUTION: Because the engine crankshaft
incorporates deep rofling of the main journal
fillets, journal refinishing is limited to
0.25mm (0.0 10 inch)~—undersize standard
journal dimensions. Further main journal
refinishing may resull in fatigue fallure of the
crankshaft.

Refer to Section 03-00 for crankshaft cleaning,
inspection and refinishing.
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NOTE: ASSEMBLE CAPS
WITH ARROWS POINTING
FORWARD. CAPS ARE
IDENTIFIED 1 THRU 3
FRONT TO REAR.

FRONT OF ENGINE

OTE: STUDS ON POLICE MODELS

NOTE: THE REAR MAIN BEARING
CAP MUST BE INSTALLED SO
THAT THE CAP IS FLUSH TO
0.05 FORWARD OF THE REAR
FACE OF BLOCK.

Part
ftem Number Description
1A | — Stud

2 6325 Rear Cap

3 |86327 Rear Intermediate Cap

4 | 6A339 Thrust Bearing-Lower

5 | 6333 Main Bearing-Upper (3

Reqg'd)

6 | 6337 Thrust Bearing-Upper

{Continued)

A11382-D
Part
item Number Description
7 16010 Cylinder Block Assy
8 | 6303 Crankshaft Assy
9 | 6A338 Main Bearing-Lower (3
Reqg'd)
10 | 6329 Front Cap
11 | 6334 Front intermediate Cap
12A | — Bolt (7 Req'd)
A Tighten to 88-110 Nem (65-81
Lb-Ft)

installation

NOTE: Lightly oil all bolts and stud bolt threads before

installation.

CAUTION: Contaminants under a bearing will

cause distortion. Contaminants on a bearing

surface will cause damage to the crankshaft

journals.

1. Ensure all crankshaft bearing surfaces and
bearing inserts are clean.

_ block. Be careful not to damage thrust bearing.

If crankshaft main bearing journals have been
refinished to a definite undersize, remove main
bearing inserts from cylinder block and main
bearing caps.

Loosen lower intake manifold attachments prior
to installing bearings or measuring bearing
clearance.

Install new bearings. Ensure tabs on insert
assembly engage siots in the cap and block.

Ensure seal groove in cylinder block is clean.
Carefully lower crankshaft into position in cylinder
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IN-VEHICLE SERVICE (Continued)

Engine, 3.8L

03-01C-28

5.

10.
11.

i2.

13.

Ensure seal groove in rear main cap is clean.

NOTE: When using silicone rubber sealer,
assembly must occur within 18 minutes after
sealer application. After this time, the sealer may
start to set, and its sealing effectiveness may be
reduced.

Apply a 3mm (1/8 inch) bead of Silicone Rubber
DBAZ-19562-AA (ESB-M4G92-A and

ESE-M4G 185-A) or equivalent to rear main
bearing cap-to-cylinder block parting line.

Lubricate bearing surfaces with Engine Assembly
Lubricant DSAZ-19579-D (ESR-MSSC80-A) or
equivalent heavy engine oil. Install main bearing
caps and retaining bolts.

Tighten main bearing cap retaining bolts as
follows:

NOTE: Do not jam the screwdriver into position.
Carefully tap on the screwdriver until it holds
crankshaft toward front of engine.

a. Wedge a screwdriver between cylinder block
web and crankshaft cheek in front of the No.
3 main bearing.

NOTE: No. 2 main bearing retaining stud
should be tightened to 90-110 Nem (67-81
lb-ft).

b. Tighten main bearing cap retaining bolis to
88-110 Nem (65-81 lb-ft).

¢. Remove screwdriver,
Check crankshaft end play as outlined.
install crankshaft rear oil seal as outlined.

if crankshaft connecting rod journals have been
refinished to a definite undersize, remove bearing
inserts from connecting rods and rod caps.

Install new bearings. Ensure tabs on insert
securely engage the slots in cap and rod.

Rotate crankshaft as necessary to bring each
crankshaft throw to lowest point of travel. Pull
piston downward until connecting rod seats on
crank throw and instali rod caps.

Check connecting rod clearance. Refer to
Section 03-00.

As each clearance check is completed, lubricate
bearing surfaces with Engine Assembly Lubricant
DYAZ-19579-D (ESR-M89C80-A) or equivalent
heavy engine oil before installing connecting rod
cap.

Tighten retaining nuts to 41-49 Nem (3 1-36 1b-ft),
back off nuis two to three turns. Final tighten the
nuis to 41-49 Nem (31-36 Ib-f1).

14.

16.
16.
17.
18.
18.

20.

21.

install timing chain and front cover/ water pump
assermnbly as outlined.

Install distributor drive gear.

Install oil pan as outlined.

install rear cover plate and flywheel as outlined.
install spark plugs.

Install distributor cap. Connect secondary wires
to spark plugs.

Tighien lower intake manifold bolis to
specification if loosened to service main bearings.

Install engine in the vehicle as outlined.

Camshaft
Removal

1.
2.
3.

N ok

Remove engine from vehicle as outlined.
Remove intake manifold as cutlined.

Remove tappets, guide plates and guide plate
retainers as outlined.

Remove front cover and timing chain as outlined.
Remove oil pan as outlined.
Remove thrust plate.

Remove camshaft through the front of the engine,
being careful not to damage bearing surfaces.

instaliation

NOTE: Lighily oil all retaining bolts and stud bolt
threads before installation except those specifying ¢
special sealant.

Inspect bore plug for damage or leakage. Replace or
reseal as necessary {engine removed).

1.

No ok

o

Lubricate the cam lobes and bearing surfaces
with Engine Assembly Lubricant DSAZ-18579-D
(ESR-MS8C80-A) or equivalent.

Install camshaft being careful not to damage
bearing surfaces while sliding into position.

Install thrust plate. Tighten bolts to 8-14 Nem
{70-124 Ib-in).

Check end play of crankshaft as outlined.
install front cover and timing chain as outlined.
Instali oil pan as outlined.

Install tappets, guide plates and guide plate
retainers as outlined. :

Install intake manifolds as outlined.
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03-01C-29

VEHICLE SERVICE (Continued)

8. Insiall engine in vehicle as outlined.

CYLINDER BLOCK
ASSY

FRONT OF ENGINE

CAMSHAFT

THOROUGHLY COAT CAM

Tools Reguired:

@ Rotunda Piston Ring Compressor 014-00290
® Rotunda Cylinder Ridge Reamer 014-00292

Removal

CAUTION: Taurus Police vehicles use high silicon
alloy pistons. They must be replaced with the
same. These pistons are identified by two
notches in the top of the pision.

TOP VIEW OF PISTONS

TAURUS POLICE
DUAL NOTCH

TAURUB/SABLE
SINGLE NOTCH

A14858-4

Drain engine cooiing system.
Remove intake manifoids as outlined.
Remove cylinder heads as outlined.
Remove oil pan as outlined.

B WMo

BEARINGS IN BLOCK WITH
~ THRUST PLATE MOTOR OIL PRIOR TO

6269 INSTALLATION

NOTE: THOROUGHLY COAT
SCREW THRUST PLATE WITH
2 REQD MOTOR OIL PRIOR
TIGHTEN TO TO INSTALLATION CUP PLUG
8-14 Nom OF THRUST PLATE APPLY SEALER PRIOR
(70-124 LB-IN) TO INSTALLATION A11385-B

Pistons and Connecting Rods 5. Remove oil pickup tube and screen assembly.

10.

- If more than one piston is being removed, identify

NOTE: if additional clearance is needed, remove
windage tray for Police application.

Before removing piston, inspect top of each
cylinder bore. If a ridge has formed at the top of
the cylinder it must be removed before piston
removal. Remove ridge as follows:

a. Turn crankshaft until piston to be removed is
at bottom of cylinder bore.

b. Place a clean shop cloth over piston head to
collect cuttings.

c. Remove ridge using Rotunda Cylinder Ridge
Reamer 014-00282 or equivalent. Never cut
into ring travel area more than 0.8mm (1/32
inch) when removing ridge.

Turn crankshaft until piston to be removed is at
the low point of its travel.

the pistons and connecting rod caps. Each
component should be installed in its original
position during assembly.

Remove connecting rod cap retaining nuts and
cap.

Install spark plug boots or suitable protection
over connecting rod cap studs and push piston
out through the top of the cylinder bore. Use care
to prevent damage 1o bearing surfaces.

Install connecting rod cap and hold in position with
cap retaining nuts.
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Engine, 3.8L

IN-VEHICLE SERVICE (Continued)

03-01C-30

11. Hf piston is to be disassembled, refer to Piston,
Disassembly.

12. Inspect cylinder bore. If new piston rings are to be
installed on the piston a visible cross-hatch
pattern should be obvious on the cylinder bore
wall.

If honing is required, remove glaze from cylinder
wall using spring-loaded hone. Follow
manufaciurer’s instructions when using this type
of equipment.

After honing, thoroughly clean cylinder bore using
a detergent and water solution.

TIGHTENING PROCEDURE:

1. RE-USED NUTS, FOR RE-ASSEMBLY,
MUST BE WASHED CLEAN PRIOR TO
ASSEMBLY. OIL NUTS OF CONNECTING
ROD STUD AND CAP SEAT.

. HAND START NUT OR USE AUTOMATIC
NUT INSTALLATION AND RUN-DOWN.

. TIGHTEN NUT TO SEAT CAP AND NUT TO
41-49 Nem (31-36 LB-FT).

_ BACK OFF NUT A MINIMUM OF TWO
REVOLUTIONS.

. FINAL TIGHTEN NUT TO 41-49 Nem
(31-36 LB-FT).

g W N

NOTE:

PRIOR TO INSTALLATION OF PISTON ROD
ASSY AND CAP, APPLY CILTO ALL
CRANKSHAFT PIN JOURNALS AND COAT
ALL CYLINDER BORE SURFACES AND/OR
PISTONS.

INSTALL PISTON AND CONNECTING ROD
ASSY'S IN THE FOLLOWING ORDER.

1. PISTON AND ROD ASSY NO. 1 AND NO. 5

NOTE: Lightly oil all retaining bolt and stud bolt
threads before instaliation except those specifying
special sealant.

FRONT OF ENGINE 2. PISTON AND BROD ASSY NO. 2 AND NO. 6
3. PISTON AND ROD ASSY NO. 3 AND NO. 4
A11397-D
Part
ftem Number Description
4 ) — Nut (12 Reg’d)
2 1 014-00290 Piston Ring Compressor
3 | 6214 Boli (12 Req’d)
4 16100 Piston and Rod Assy (6 Req’d)
5 | 6211 Rod Bearing (6 Reqg’d)
6 |6210 Rod Cap (6 Req'd)
installation 1. Lubricate cylinder wall and piston with Engine

Assembly Lubricant D8AZ-19579-D
(ESR-M98C80-A) or equivalent heavy engine oil.
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03-01C-31

-VEHICLE SERVICE (Continued)

Engine, 3.8L

03-01C-31

equivalent.

NOTE:

CYLINDER BLOCK
PISTON AND ROD ASSY ASS8Y |

NOTE:

6100 \

MOTE:

PISTON TC BORE CLEARANCE AS
MEASURED AT “W” DI ON PISTORN
AND LOCATION SPECIFIED ON
CYLINDER BLOCK — 0.030-0.058

Ol OUIRT
HOLE

PISTON AND __ .
AOD ASSY 3 ™

PISTON TO DECK CLEARANCE TO BE
0.27 BELOW DECK TO 0.25 ABOVE
DECK WHEN MEASURED AT PISTON
T.D.C. PARALLEL TO CRANKSHAFT
ON TRUE CENTERLINE OF PISTON.
(AVERAGE OF TWO READINGS)

DOME AND S8UTTON IDENTIFICATION
WMUST BE ON SAME SIDE AND TOWARDS
FRONT OF ENGINE (AS SHOWN)

2.  Install spark plug boots or suitable protection on 6. Ensure connecting rod is seated on crankshaft
connecting rod studs. journal. Install connecting rod cap.
NOTE: Install pistons in the same cylinders from Tighten retaining nuts to 4 1-49 Nem (31-38 Ib-fi).
which they were removed or to which they were Back-off nuts two or three turns. Final tighten to
fitted. The connecting rod and bearing caps are 41-49 Nemn (31-36 1b-fi).
numbered from 110 3in the BH bank and from 4 : :
10 6 in the LH bank, beginning at the front of the 7. linecessary, cheg:k connecting rod side

. : . clearance as outlined.

engine. Numbers on connecting rod and bearing . ] L
cap must be on the same side when installed in NOTE: Install windage tray for Police application
cylinder bore. Ha connecting rod is transposed if removed.
from one block or cylinder to another, new 8. Install oil pickup tube and screen assembly with a
bearings should be fitted and connecting rod new gasket.
should be numbered to correspond with new Tighten pickup retaining bolts to 20-30 Nem
cylinder number. (15-22 Ib-ft)

3. Install piston using Rotunda Piston Ring : K

s . Tighten tube support bracket retaining nut to

Compressor G"!é: 0029:0 or eqmv?iem. : 40-55 Nem (30-40 Ib-ft).
CAUTION: As piston is tapped into bore with 9. installoil lined
a hammer handle, guide connecting rod onto - Install ol pan as outlined.
crankshaft journal to avoid damage io 10. Check piston deck clearance and bore clearance
bearing surfaces. as outlined in illustration.
Ensure notch in piston dome and button on 11. Install cylinder heads as outlined.
connecting rod faces front of engine and that 12. Install intake manifold as outlined
connecting rod oil squirt hole is facing RH side of T : S
engine. 13. Fill crankcase with the correct viscosity and

4. Check connecting rod bearing clearance. Refer al;?*soum.of engine 0'§" -
10 Section 03-00. 14. Fill cooling system with the specified coolant.

6. Lubricate bearing surfaces with Engine Assembly 15. Start engine and check for oil and coolant leaks.
Lubricant DSAZ-19679-D (ESR-M99C80-A) or 16. Check and, if necessary, adjust engine curb idle

speed. Refer to Powertrain Control/ Emissions
Diagnosis Manual®.

NOTE:

STAMP CORRESPONDING
BORE NUMBERS ON CAP
AND ROD IN THESE AREAS
FOR NUMBER SIZE REFER
TO 8100 PISTON AND

ROD ASSY

1.5 MIN.

NO DISTORTION OF
PARTING SURFACE
PERMITTED

CONNECTING ROD TO
CRANKSHAFT SIDE
CLEARANCE 0.11-0.29

VIEW &

VIEW A

VIEW A

HOTE:

TO PREVENT DAMAGE TO PIBSTONS
AFTER ASSENMELY, POSITION
CRAMMSHAFT KEYWAY SO ALL
PISTORS ARE BELOW DECK

CONNECTING ROD BEARING 8211
VERTICAL ASSEMBLED CLEARANCE

TO BE 0.022-0.069 A11432-8

3  Canbe pwchased as & separates Hem.
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IN-VEHICLE SERVICE (Continued)

Engine, 3.8L

Camshaft and Balance Shaft Bearings
Tools Required:

©® Camshaft Bearing Set T65L-6250-A
Removal

1. Remove engine from vehicle as outlined.
2. Remove flywheel and rear cover plate.

3. Remove camshaft as outlined, (and balance shaft
if replacing balance shaft bearings).

4. Remove crankshaft and push piston to top of
cylinder bore.

5. Remove camshaft bore plug from rear of cylinder
block. {(Remove balance shaft bore plug if
replacing balance shaft bearings.)

6. Select proper size expanding collet and backup
nut and assemble on expanding mandrel from
Camshaft Bearing Set T65L-6250-A. With
expanding collet collapsed, install collet
assembly in camshaft bearing. Tighten backup
nut on expanding mandrel until collet fits camshaft
bearing.

7. Assemble puller screw and extension if
necessary, and install on expanding mandrel.
Wrap a cloth around threads of puller screw to
protect front bearing or journal. Tighten pulling nut
against thrust bearing and pulling plate to remove
camshaft bearing. Hold a wrench on end of puller
screw to prevent it from turning.

DETAILBOR 7

PULLER SCREW

EXTEN\SION

8. Repeat this procedure for each bearing. To
remove front bearing, install puller screw from
rear of cylinder block. v

installation

Camshaft bearings are available prefinished to size for
standard journal diameters. The bearings are not
interchangeabile from one bore to another.

CAUTION: Failure to use correct expanding collet
can cause severe bearing damage. Ensure front
bearing is installed specified distance below
front face of cylinder block.

1. Position new bearings at bearing bores with oil
holes aligned with holes in block. Press them in
place using Camshaft Bearing Set T65L-6250-A.
Center pulling plate and puller screw to avoid
damage to bearing.

2. nstall camshaft bore plug as outlined.
3. Install crankshaft as outlined.
4. Install camshaft as outlined.
5. lInstall rear cover plate and flywheel as outlined.
6. Install engine in vehicle as outlined.
e BEGhE Blier

DETAIL 8 THRUST BEARING

PULLING NUT

DETAIL §

,DETAIL 1, 20R 3
BACK-UP NUT

TOOL T65L-6250-A

PULLER SCREW '
DETAIL4 | A
PULLING PLATE

N
CAMSHAFT BEARING
{LOOSE) £6629-C

Balance Shaft and Camshaft Rear Bearing Bore
Plug
Tools Required:

® Impact Slide Hammer T50T-100-A
© Impact Slide Hammer T507-100-B
Removal

1. Remove transaxle. Refer to applicable Section in
Group 07.

2. Remove flywheel as outlined.
3. Remove engine rear cover plate.

4. Using a sharp chisel or punch and hammer, cut a
hole in center of plug.

8. Remove plug using Impact Slide Hammer
T59L-100-B or T50T-100-A. The plug can also be
pried from bore using a large punch. Use care to
prevent damage to plug bore.

Installation

NOTE: Prior to installing a core plug, the plug bore
should be inspected for any damage that would
interfere with proper sealing of the plug. If the bore is
damaged it will be necessary 1o true the surface by
boring for the next specified oversize plug. Oversize
(OS) plugs are identified by the OS stamped in the flat
located on cup side of plug.
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Engine, 3.8L

03-01C-33

IN-VEHICLE SERVICE (Continued)

VAL AND INSTALLATION

Apply a light coating of Perfect-Seal Sealing
Compound B5A-18554-A (ESR-M18P2-A and
ESE-M4G115-A) or equivalent to sealing edge of plug
before instaliation.

1.  install bore plug using a suitable driver.
2. Instali engine rear cover plate.

3. Install flywheel as outlined.
4

Install transaxle. Refer to applicable Section in
Group 07.

Flywheel
Removal
1. Remove transaxle.

2. Remove flywheel retaining bolts and flywheel.

3. Therear cover plate can be removed, if
necessary.

instaliation

NOTE: If flywheel is to be replaced, check if original
flywheel has balance pins or rivets installed. if so, new
balance rivets E2DZ-6A32-A or equivalent, must be
installed on new flywheel in same position as on
original flywheel.

1. Coat threads of flywheel retaining bolts with Pipe
Sealant with Teflon® D8AZ-19554-A
(ESG-M4G194-A and ESR-M18P7-A) or
equivalent.

2. Instali rear cover plate, if removed.

3. Position flywheel on crankshaft and install
retaining bolts. Tighten bolts to 73-87 Nem (54-64
lb-ft) using standard cross-tightening sequence.

4. Install transaxle.

g

FRONT_OF ENGINE
FLYWHEEL ASSY
6375

BOLY

6 REQ'D
TIGHTEN TO
73-87 N'm

CRANKSHAFT

s A11968-4

Engine Assembly

Tools Required:

@ Engine Lifting Eves D81L-6001-D
Removal ‘ :

1. Drain engine cooling system.

2. Disconnect battery ground cable.

3. Disconnect wiring connector retaining underhood
lamp.

4. Mark position of hood hinges and remove hood.
Remove oil level indicator tube.

6. Disconnect generator 1o voltage regulator wiring
assembly.

7. Remove radiator upper sight shield.

8. Remove engine cooling fan motor relay retaining
bolts.

9. Position cooling fan motor relay out of the way.
10. Remove air cleaner assembly.

11. Disconnect radiator electric fan and motor
assembly.

12. Remove fan shroud.
13. Remove upper radiator hose.

14. Disconnect transaxie oil cooler inlet and outlet
tubes.

18. Disconnect heater hoses.

16. Disconnect power steering pressure hose
assembly.

17. Disconnect air conditioner compressor clutch
© wire assembly.

18. Discharge A/C system. Refer to Section 12-00.
19. Disconnect compressor to condenser line.

20. Remove radiator coolant recovery reservoir
assembly.

21. Remove wiring shield.

22. Remove accelerator cable mounting bracket.
23. Disconnect fuel inlet hose.

24. Disconnect fuel return hose.

25. Disconnect power steering pump pressure and
return tube bracket.

26. Disconnect powerirain conirol module (PCiM)
wiring assembly.

27. Disconnect vacuum hoses.
28. Disconnect ground wire assembly.
29. Remove duct assembly.

30. Disconnect one end of throttle control valve
cable.

31. Disconnect bulkhead electrical connector and
transaxle pressure swiiches.

32. Remove bolis retaining transaxle support
assembly.

33. Remove transaxle and support assembly from
vehicle.

o
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REMOVAL AND INSTALLATION (Continued)

Engine, 3.8L 03-01C-34

34. Raise vehicle on hoist. Refer {o Section 00-02.
35, Position drain pan beneath vehicle oil pan.

Oli. FILTER ASSY
6714 TIGHTEN
142 TURN AFTER
GASKET CONTACT - OPTIONAL w.,
TIGHTEN TO )
10-15 N'm
(7-11 LB-FT)

THOROUGHLY COAT
FILTER GASKET WITH
MOTOR OIL PRIOR
TO FILTER

INSTALLATION
Ol PUMP commarit
ASSY ’

OPTIONAL ', i
APPLY MOTOR OIL TO”
ADAPTER SEALING
SURFACE.

36. Drain engine oil.
37. Remove oil filter element assembly.

FRONT OF ENGINE
..
N7
>
AT1386-C .

38.
39.

Position drain pan away from vehicle.

Disconnect heated oxygen sensor
(HO28)(SF472).

Loosen and remove drive belt assembly.
Remove crankshaft pulley assembly.
Remove drive belt tensioner assembly.
Remove starter motor assembly.

40.
41.
42.
43.
44.
45.
46.
47.
48.
49,
50.
51.
52.
53.

Remove converter and inlet pipe assembly.
Remove LH front transaxle mount nuts.
Remove RH front engine mount retaining nuts.
Remove converter-to-flywheel nuts.
Disconnect oil level indicator sensor.

Remove crankshaft pulley assembly.
Disconnect lower radiator hose.

Remove engine-to-transaxle bolts.

Partially lower engine.

Remove catalytic converter housing assembly.

54. Remove wheel and tire assemblies.
55. Remove water pump pulley retaining bolts.
56. Remove water pump pulley.

57. Remove disiributor cap and position out of the
way.

58. Remove distributor rotor.

59. Remove exhaust manifold bolt lock retaining
bolis.

60. Remove AlR pump retaining bolts.
61. Remove AIR pump.

62. Disconnect oil pressure engine unit gauge
assembly.

-~ 63. Install Engine Lifting Eyes D81L-60001-D or
equivalent.

64. Position engine lifting equipment.
65. Position jacks.
66. Raise ﬁransaxle assembly slightly.
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REMOVAL AND INSTALLATION (Continued)

67. Remove engine assembly from vehicle.

FRONT OF ENGINE

LIFTING EYE

LIFTING EYE

1.

2.
3.
4

o o

9.

10.

11.

Position engine assembly in vehicle.
Install engine-to-transaxie bolts.
Remove jacks and place them out of the way.

Remove engine lifting equipment and place out of
the way.

Remove engine lifting eyes.

Tighten engine-to-transaxle bolis to 55-68 N-m
{40-50 Ib-ft).

Connect oil pressure engine unit gauge assembly.

Place A/C compressor in proper position and
tighten retaining bolts to 4 1-6 1 N-m (30-45 Ib-ft).

Connect compressor to condenser discharge
line.

Connect air conditioner compressor clutch wire
assembly.

Connect water heater hoses.

18.
16.
17.
18.

19.

20.
21.
22.
23.
24.

25.
26.

NUT AND WASHER i
ASSY 2 REQD EXHAUST MANIFOLD ‘
TIGHTEN TO STUDS NUT AND WASHER
gmgm‘ MANIFOLD 2050 MR 2 REQD ASSY 2 REQ'D
UD! TIGHTEN TO
2 REQ'D (1322 LBFT) 20-30 N-m
(3522 LBFT) A11388-4
Installation 12. Connect fuel tube hose.
NOTE: Lightly oil all bolt and stud bolt threads before 13. Connect fuel return line hose.
installation except those specifying special sealant. 14. Connect vacuum hose.

Connect transaxie oil cooler inlet and outlet tubes.
Install radiator assembly.
Partially raise vehicle.

Install converter-to-flywheel bolts. Tighten to
27-46 Nem (20-34 Ib-ft).

Install LH and RH transaxle and engine mount
retaining nuts.

Install converter housing cover.

Install starter motor. Refer to Section 03-06A.
Connect lower radiator hose.

Install drive belt tensioner assembly.

Install crankshaft pulley assembly. Tighten
retaining bolts to 26-38 N-m (19-28 Ib-ft).

Install converter assembly.
Connect HO2S.
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REMOVAL AND INSTALLATION (Continued)

27. Instali oil filter.

OlL FILTER ASSY
8714 TIGHTEN
/2 TURN AFTER

TIGHTEN TO

GASKET CONTACT - OPTIONAL \

10-15 N'm
(7-11 LB-FT)
THOROUGHLY COAT

FILTER GASKET WITH
MOTOR Ol PRIOR e

TO FILTER
INSTALLATION
Ol PUMP mcasmmsmes
ASSY X
OPTIONAL S
APPLY MOTOR OIL TO”
ADAPTER SEALING
SURFACE.

ATISE6-C

28.
28.
30.

31.
32.
33.
34.
35.

36.
37.
38.

30.
40.
41.
42.

Connect oil level indicator sensor.
Lower vehicle.

Position AR supply pump and install retaining
bolts.

Connect vacuum pump.
Install AIR pump pulley.
Install wiring shield.
Install distributor rotor.

Install radiator coolant recovery reservoir
assembly.

Connect upper radiator hose.
Install water pump pulley.

Connect generator-io-voltage regulator wiring
assembly.

Connect PCM wiring assembly.
Connect wiring assembly ground.
Install accelerator cable mounting bracket.

Connect power steering pressure hose assembly.

43

44.
45.
48.
47.
48.
49.
50.
51.

82.
83.
54,

55.
586.

57.

. Connect power steering line.

Install fan shroud.

Connect radiator eleciric motor assembly.
Install engine cooling fan motor relay assembly.
Position drive belts.

Position and install transaxie support assembly.
Install radiator upper sight shield.

Partially raise vehicle.

Install tire and wheel assemblies. Tighten wheel
fug nuts fo 115-142 Nem (85-106 1b-1).

install hood.
Connect battery ground cable.

Fill crankcase with the correct viscosity and
amount of engine oil.

Refill coolant.

Evacuate, pressure test and recharge A/C
system.

Start engine and check for leaks.
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03-01C-37 Engine, 3.8L 03-01C-37

VAL AND INSTALLATION (Continued)

Disassembled View
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VAL AND INSTALLATION (Continued)

A14885-C

1993 Tauruz/ Sable July, 1882




03-01C-39

REMOVAL AND INSTALLATION (Continued)

Engine, 3.8L

03-01C-39

{Continued)

Part . . Part
ftem Number Descriplion ltem Number Description

i 18598 Tee 57 18051 Gasket

2 |- Not Used 58 | 6678 Git Pan

3 |- - Mot Used &9 | 8C626 Seal

4 | N8D4073-58 Bolt 80 80827 Boit

5 | 8D475 EGR Valve 81 | 68734 Washer

8 | 88476 Gasket g2 | 6730 Bolt

7 | N80O5774-S100C | Screw 63 | N6UB8S2-52 Bolt

& | 9F7158 Air Bypass Valve 84 | 6020 Gasket

*g | 9FE70 Gasket 65 6018 Front Cover
10 | 9EQ36 Gasket 66 | 8700 Seal
11 | N803851-S2 Screw 87 | BABOS Drive Gear
12 | OB9RY. Throttle Position Sensor 88 | BAT51 Retaining Clip
18 | 8Eg27 Throttle Body 69 | 6C639 Seal
14 | N804178-536 Nut 70 | NBD4055-8 Dowel
15 | 9H486 Gasket 71 16714 Filter
16 | 9K4861 Intake Manifold 72 | N8046801-82 Bolt
17 18575 Thermostat 73 | NB0O4602-82 Boit
18 | 8255 Gasket 74 | 8603 Pump
19 | 8584 Housing 75 | N80L06S-52 Bolt
20 | SE498 Hose 76 | NB0O1539-82 Washer
21 | 9Cge68 Pressure Regulator 77 6B321 Damper
22 | NB06690-5 Bolt 78 | 245308-8S2 Nut
28 1 9F792 Fusl Rall 789 | 245806-52 Stud
24 | 2471114 Retaining Clip’ 80 | 246097 Bolt
25 | 9F583 Injector &1 | 8501 Waterpump
26 | gH321 Valve Assy 82 1 8507 Gasket
27 | 9H323 Valve Cap 88 | 12A308 Holddown Assy
28 | N8043884-S8M Bolt 84 | 12A332 Distributor Assy
29 | gF7897 Fuel Rail/Injector Assy 85 | 12108 Cap
30 | 8D930 Fuel Injector Harness 86 12280 Wiring Assy (RH}
31 | 330633-82 Bolt 87 | 12281 Wiring Assy {(LH)
32 | 8439 Gaskets 88 | NB21939-S36M | Nut
33 | 9A424 Seal 89 86786 Bracket
34 | 9A425 Seal 90 | 8784 Dipstick Tube
35 | 247078 Plug g1 | 6750 Dipstick
38 {6010 Block 92 | 6051 Gasket
37 18375 Fiywheel 93 | NB03874-52 Bolt
38 | N805018-8 Bolt 94 | 8049 Cylinder Head
3¢ | 381187-S015A | Hose g5 | 9431 Exhaust Manifold
40 6758 Pipe 96 NE21939-S2 Nut
41 | 8B840 PCV Valve g7 | 17A084 Lifting Eye
42 | BK786 Grommet 38 | 6584 Gasket
43 | N803288 Bolt 89 | B8C342 Pipe—~Crankcase
44 | N803262-82 Bolt/ Stud Ventilation
45 | 6584 Gasket 100 | 6766 Oil Cap
46 | NB02569-S2 ‘Bolt 101 | BABOS Cover
47 1 NBO2516-8 Bolt 102 | 8597 Pipe—Water-By-Pass
48 | NB0O2516-S Bolt 103 | 383522-802 Clamp
49 | 9Dar7 Pipe 104 | 9424 intake Manifold
50 | 94469 Adapier 108 | N804268 Bolt
51 | 17A084 Lifting Eve 106 1 245805-82 Bolt/Stud
52 | NB21830-82 Nut 107 | NB21838-82 Nut
53 19430 Exhaust Manifold 108 | 6180 Piston Compression Ring
54 |N8D1647-8 Bolt (Top) (8)
55 | 12405 Spark Plug 0g 8182 Piston Compression Ring
56 | 6049 Cylinder Head (Bottom) (6)
{Continued)
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VAL AND INSTALLATION (Continued)

03-01C-40

125 | N802516-S -

126 | 6A536
127 | BAB17
128 | 6514
129 | 6518

-

130 | N802515-S

131 | 6564
132 | N801365-S100

Part
item Number Description
110 | 6159 Piston Oil Control Ring (Top
Rail) {12)
111 [ 6161 o ?i?on QOil Control Expander
: 6 »
112 16110 Piston (6)
113 | 6135 Piston Pin (6)
114 | 6214 Bolt Connecting Rod (12)
115 6205 Connecting Rod (6)
116 [ 6211 Bearing, Connecting Rod
{Upper/Lowen)(12)
117 16210 Cap, Connecting Rod (6)
118 | N800113-8 Nut, Connecting Rod (12)
119 | 6200 Assy, Connecting Rod
120 | 6100 Assy, Piston
121 | 6507 Valve, Intake (8)
122 | 6505 Valve, Exhaust (6)
1238 12405 Spark Plug (8}
124 | 6048 Head, Cylinder

Boli, Cylinder Head
Attaching (Short} (4 Per
Side)

Seat, Valve Spring

| Oil Seal Valve {6)

Retainer, Valve Spring (12)

Keys, Valve Spring Retainer
(24)
Bolt Cylinder Head Attaching

| (Long) (4 Per Side)

Rocker Arm (12)

Bolt, Rocker Arm Retaining
(12)

Part
ltem Number Description

148 N804621-82 Screw—Flat Head (2)

146 | 6A304 Balance Shaft Driven Gear

147 | 6267 Bearing—Camshaft
intermediate (2)

148 | NB04621-S2 Screw—Flat Head (2)

148 | 8K254 Tensioner and Snubber Assy

160 | 6256 Camshaft Sprocket

151 | 6255 Drive Gear

152 | N806049-52 Boit and Washer Assy

183 | 6306 Crankshaft Sprocket

164 | 62868 Timing Chain

155 | N605890-52 Bolt (3)

156 | 6A303 Balance Shaft Drive Gear

157 | 6268 Camshaft Thrust Plate

158 | 6265 Spacer

159 | N805258-S Key, Camshaft

160 | 6250 Camshaft

161 6261 Bearing—Camshaft Front

162 | 6263 Bearing—Camshafi Rear

163 | NB21942-52 Nut

164 | N801689-S Bolt (2}

165 | 6625 Gasket

166 | 6622 OQil Pump Screen and Cover

167 | 6333 No. 1 Upper Main Bearing

168 | 6333 No. 2 Upper Main Bearing

168 | 6337 MNo. 3 Upper Main Thrust
Bearing

170 16333 No. 4 Upper Main Bearing

171 | 6701 Rear Oil Seal

172 N805416-8 Bolt (7}

173 | 6325 Rear Main Cap

174 | 62837 Rear Intermediate Main Cap

176 | 6334 | Front Intermediate Main Cap

176 | 6328 Front Main Cap

177 | N805417-S Stud

178 | BA338 No. 4 Lower Main Bearing

179 | 6A339 No. 3 Lower Main Bearing

180 | B6A338 No. 2 Lower Main Bearing

181 | BA338 No. 1 Lower Main Bearing

182 | 388907-S Key, Crankshaft

183 | 8303 Crankshaft

184 6513 Valve Spring

133 | 6A528 Fulcrum, Rocker Arm (12)

134 | 6565 Pushrod (12)

135 | 6A008 Dowel (Split) (4)

136 | 6500 Roller Tappet (12)

137 | 6K512 Tappet Guide Plate (6)

138 | 376958-S102 Cup Plug (2)

139 | 6A3356 Cup Plug

140 | 6K564 g'a)ppet Guide Plate Retainer

2

141 | 6A333 Bearing-Balance Shait (2)

142 | 6A306 Balance Shaft

143 | 73217-S Key-Balance Shaft

144 | 6C341 . Balance Shaft Thrust Plate
{Continued)

TA14885C

DISASSEMBLY AND ASSEMBLY

Engine
Disassembly
Tools Required:

® Crankshaft Damper Remover T58P-6316-D

@ Front Cover Seal Installer T70P-6B070-A

@ Spark Plug Wire Remover T74P-6686-A

@ Damper/Front Cover Seal Installer T82L-6316-A

® Vibration Damper Remover Adapter T82L-8316-B
@ Rotunda Piston Ring Compressor 014-00280
® Rotunda Cylinder Ridge Reamer 014-00292

Before starting disassembly, remove accessories and
any emission control equipment which is not directly
attached to engine.

1. Hemove flywheel and rear cover plate.
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03-01C-41

DISASSEMBLY AND ASSEMBLY (Continued)

2.

w

10.

i1

12.

13.
14.

16.

Remove exhaust manifold and exhaust manifold.

When exhaust manifoid is removed, note location
of dipstick tube support bracket.

Remove foliowing positive crankcase ventilation
system components:

a. Frontand rear PCV tubes.
b,  PCVvalve.
¢. POV valve grommet.

Disconnect engine coolant bypass hose at water
pump and intake manifold. Remove hose.

Disconnect secondary wires from spark piugs.

Rernove distributor cap {(with secondary wires)
and rotor.

When removing a wire from a spark plug, use
Spark Plug Wire Remover T74P-8666-A. Grasp
and twist boot back and forth on plug insulator to
free boot. Use tool to pull boot from plug. Do not
pull on wire directly or it may become separated
from connector inside boot.

Remove following componenis:

a. Throttle body (SE926) assembly and
gasket.

b. EGRvalve assembly.
Remove intake m:am?oéd upper gasket,
Remove injector fuel rail assembly.

Remove crankshaft pulley and vibration damper.
Use Crankshaft Damper Remover T58P-6316-D
and Vibration Damper Remover Adapier
T82L.-6318-B to remove vibration damper.

Remove distributor held-down clamp and
distributor.

Remove rocker arm covers.

CAUTION: Use care to prevent damage to
machined surfaces.

NOTE: Before attempting to remove lower intake
manifold, break seal between intake manifold and
cylinder block. Wedge a large screwdriver
between intake manifold and block. Pry
downward on screwdriver using lug on water
pump as a leverage point.

Remove lower intake manifold and intake
manifold o cylinder head gaskets. Discard intake
manifold to cylinder head gaskets and seals.

Remove spark plugs.
Remove rocker arms and push rods.

The location of each rocker arm, push rod and
fulcrum should be noted. When engine is
assembled each component shouid be installed in
its original position.

Remove cylinder heads. Discard cviinder head
retaining bolis. Remove and discard cylinder
head gaskets.

16.

17.
18.

19.

20.

21.

IF NECESSARY PRY

Remove valve tappets and guide plate and
retainer assemblies.

The location of each tappet should be identified.
When engine is assembled each tappet should be
installed in its original position.

If tappets are stuck in bores due to excessive
varnish or gum deposits, it may be necessary o
use a magnet or a claw-type tool to aid removal.
When using a remover tool, rotate tappet back
and forth to loosen it from any gum or varnish that
may have formed on tappet.

Remove il filter.

Remove oil pan and clean off RTV gasket.
NOTE: On Taurus Police applications remove
windage tray.

Remove oil pickup tube and filter assembly.
Discard pickup tube gasket.

NOTE: I necessary, water pump can be removed
from front cover. Discard pump gasket after
removal.

Remove water pump and front cover as an
assembly. Remove and discard cover gasket.

After removing cover, remove bolt and washer
from end of camshaft.

Remove distributor drive gear.

CAUTION: Use care to prevent damage to
finished areas on crankshaft and sprocket.

NOTE: If crankshaft sprocket is difficult to
remove, it can be pried off using two large
screwdrivers.

Remove camshaft sprocket, crankshaft
sprocket, timing chain and tensioner assembly.

CRANKSHAFT

BALANCE SHAFT SPROCKET

CAMSHAFT

~7

PRY DOWNWARD

SPROCKET OFF
CRANKSHAFT TO REMOVE
SPROCKET A14884-A
22. Rerove balance shaft drive gear and spacer.

23. Remove camshaft thrust plate.
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Engine, 3.8L

03-01C-42

DISASSEMBLY AND ASSEMBLY (Continued)

24. Remove camshaft. Use care to prevent damage
to camshaft bearing surfaces.

25. If necessary, remove camshaft plug from back of
engine.

26. Remove screws securing balance shaft thrust
plate.

QABTE@E%: Use care to prevent damage to
bearing surface.

27. Remove balance shaft gear, thrust plate and
shaft assembly. .

SCREW

M6 x 1.0 x 16.0
TIGHTEN TO 8-14 Nem
(70-124 LB-IN)

BEARING
CLEARANCE
0.025-0.076mm
(0.001-0.003 INCH)

P2/  THOROUGHLY COAT BALANCE SHAFT
oot BEARINGS IN BLOCK WITH ENGINE
OIL PRIOR TO INSTALLATION

BALANCE SHAFT 6A306
THRUST PLATE 6C341
BALANCE SHAFT GEAR 6A304 A11638-C

CAUTION: Never cut into ring travel area in
excess of 0.794mm (0.0325 inch).

NOTE: Before removing pistons, inspect top of
cylinder bores. If necessary, remove ridge
and/or carbon deposits from each cylinder using
Rotunda Cylinder Ridge Reamer 014-00292 or
equivalent. Before ridge or deposits are removed,
turn crankshaft until piston is at bottom of its
stroke. Cover piston with a clean shop towel to
collect cuttings. After cutting operation, turn
crankshaft until piston is at top of its stroke and
remove shop towel with cuttings.

28. Remove connecting rod caps and pistons.

NOTCH AND
BUTTON ¢
(TO FRONT

OF ENGINE)

- PISTON

OlL SQUIRT ¢
HOLE (TO RH SIDE ™
OF ENGINE)

BEARING INSERT
(UPPER)

ABBT3-C

The location of each piston, crank bearing and
rod cap should be noted. When engine is
assembled each component should be installed in
its original position.

29. Remove main bearing caps and crankshaft.

The location of main bearings should be identified.
When engine is assembled each bearing should
be installed in its original position.

30. For cleaning purposes, oil gallery and cooling
jacket plugs can be removed.

Assembly

NOTE: During engine assembly, a RTV-type sealer will
be applied to many components before installation.
When the sealant is applied, the component should be
installed within 15 minutes. After this time the sealant
begins to set-up and its sealing effectiveness can be
reduced.

NOTE: Lightly oil all retaining bolt and stud bolt
threads before installation except those specifying
special sealant.

1. ifremoved, install oil gallery and cooling jacket
plugs. Tighten plugs to specification.
Before installation, coat plug threads with Pipe
Sealant with Teflon® D8AZ-19554-A
{(ESG-M4G 194-A and ESR-M18P7-A} or
equivalent.
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DISASSEMBLY AND ASSEMBLY (Continued)

To provide clearance for camshaft sprocket, oil
gallery plugs on front of engine must be threaded
below machined surface.

2. Instali crankshait as follows:

a. Install main bearing inserts in cylinder block.
Note that third bearing from front is the thrust
bearing.

b. Lubricate bearing inserts with Engine
Assembly Lubricant DSAZ-19579-D
{ESR-M99CB80-A) or equivalent heavy engine
oil, and carefully lower crankshaft into place.
Use care to prevent damage to bearing
surfaces.

c. Apply a 3mm (1/8inch) bead of Silicone
Rubber, DBAZ-18562-BA (ESB-M4G92-A
and ESE-M4G 195-A) or equivalent to
cylinder block rear main bearing cap parting
line.

d. Install bearing inserts in main caps and install
caps. Note that caps are numbered with
triangles. Number one is located at front of
engine with triangle facing front of engine.

e. Install main bearing cap retaining bolts.

f. Before tightening bearing cap bolts, wedge a
large screwdriver between cylinder block
web and crankshaft cheek located in front of
No. 3 main bearing.

Do not jam screwdriver into place. Tap into
position only enough to hold crankshaft
forward while cap bolts are tightened.

g. Tighten bearing cap retaining bolts to 88-110
Nem (65-8 1 Ib-ft) and remove screwdriver.

3. Check crankshaft end play as outlined.
4. Install pistons as follows:

a. lInstall bearing inserts in connecting rods and
connecting rod caps.

b. Install pistons using Rotunda Piston Ring
Compressor 014-00290 or equivalent. The
notch in piston dome and button on
connecting rod have to face front of engine.
Oil squirt hole in rod faces RH side of engine.

Lubricate piston and cylinder walls with
Engine Assembly Lubricant DOAZ-19579-D
(ESR-M98C80-A) or equivalent heavy engine
oil before installation.

NOTE: Scraiching of crankshaft journal can
be prevented by covering connecting rod
bolts with spark plug boots or flexible hose.

ROTUNDA PISTON
RING COMPRESSOR
014-00290

|

ABT734-E

APPLY OIL CONDITIONER D9AZ-19579-D
OR HEAVY ENGINE OIL TO THE CAM LOBES
AND BEARING SURFACES BEFORE
INSTALLATION

SCREW

2 REQ'D
TIGHTEN TO
8-14 N-m
(6-10 LB-FT)

CASMSHAFT

NOTE: THOROUGHLY COAT

THRUST PLATE WITH ENGINE

Oll. PRIOR TO INSTALLATION

OF THRUST PLATE ABT38-H

c. Install connecting rod caps and retaining nuts.
Tighten nuts to 41-49 N-m (31-36 lb-ft).

5. Check connecting rod side clearance as outlined.
6. Coat sealing edge of plug with Perfect-Seal

Sealing Compound B5A-19554-A (ESR-M18P2-A
and ESE-M4G 115-A) or equivalent before
installation.

7. Install bore plug using a suitable driver.
8. Coat camshaft lobes with Engine Assembly

Lubricant D9AZ-19579-D (ESR-M9SCB0-A) or
equivalent. Lubricate camshaft bearings with
heavy oil SF.

9. Install camshaft as outlined.

10. Install camshaft thrust plate.
11. Install balance shaft gear.
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12. Install balance shaft, thrust plate and gear, and
tighten retaining bolts to 8-14 Nem (70-124 Ib-in).
Align balance shaft timing marks as shown.

13. Lubricate timing chain with clean engine oil
XO-10W30-QSP (ESE-M2C 153-E) or equivalent.

14. Rotate crankshafi, as necessary, to position
crank sprocket keyway in 12 o’clock position.
Install balance shaft drive gear spacer. Install
timing chain tensioner (reiracted position).

15. Install camshaft sprocket, crankshaft sprocket
and timing chain. Pull pin on tensioner to release
{ensioner against chain.

18. Ensure crankshaft keyway, cam sprocket timing
mark and crank sprocket timing mark are
properly aligned after installation.

POSITIONING OF TIMING MARKS IN

BALANCE SHAFT DRIVE GEAR AND BALANCE
SHAFT DRIVEN GEAR MUST BE IN LINE AS SHOWN
WITH NO. 1 PISTON AT TOP DEAD CENTER FIRING.

QALANCE SHAFT GEAR

TIRAING CHAIN

CAMSHAFT SPROCKET

POSITIONING OF TIMING MARIKS AND KEVWAY IN
CAMSHAFT AND CRANKSHAFT SPROCIKET MUST BE
N LINE AS SHOWN WITH NO. 1 PISTON AT TOP

DEAD CENTER FIRING.

ARTIRA

17. Install distributor drive gear.

18. I water pump was removed from front cover
during engine disassembly, position a new pump
gasket on front cover and install water pump.

Tighten pump retaining bolts to 20-30 Nem (15-22
lb-t).

19.

20.

21

22.

23.

24.

install camshaft bolt and washer and tighten to
40-50 Nem (30-37 Ib-f1).

Position a new front cover gasket on engine.
Instali cover and ignition timing indicator. Tighten
attaching bolts ¢ 20-30 Nem {15-22 lb-f1).

Install oil pickup and tube assembly using a new
gasket.

Tighten retaining bolts to 20-30 Nem {15-22 lb-f1),
and support bracket retaining nut to 40-55 Nem
{30-40 Ib-1).

Install oif pan as follows:

NOTE: Using solvent, clean oil pan and engine
block seating surfaces before appiyéng silicone
sealer.

a. Using a small-blade screwdriver remove any
sealer which may have been squeezed into
seal groove when rear main bearing cap was
installed. Place a 6.35mm (1/4 inch) bead of
Silicone Gasket and Sealant
DBAZ-19562-AA or BA (ESB-M4G82-A and
ESE-M4B195-A) or equivalent, into seal
groove where bearing cap meets block.

b. Apply a 3mm (1/8inch) bead of Silicone
Gasket and Sealant Sealer DBAZ-19562-AA
or BA (ESB-M4G92-A and ESE-M4G 195-A)
or equivalent to seams where front cover
mates with cylinder block and to each end of
pan end seal.

c. Apply RTV gasket material in zig-zag pattern
to oil pan sealing surface.

d. Install oil pan. Tighten retaining bolts to 8-12
Nem (80-106 lb-in).

Lubricate ol filter gasket with clean engine oil and
install.

Thread filter onto adapter until gasket contacts
cylinder block and then advance filter an
additional one-half turn.

Lubricate tappets with Engine Assembly
Lubricant DSAZ-19579-D (ESR-MS8C80-A) or
equivalent, and install. install guide plates and
retainers.
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03-01C-45

25. Install new cylinder head gaskets using dowels to
align gasket.

CYLINDER BLOCK
Y

FRONT OF ENGINE

DOWEL

GAC08

NOTE:

MUST BE BOTTOMED QUT (FCR
MANUAL OPERATIONS ONLY)

SECTION A
TYPICAL 2 PLACES

A11431-A

CAUTION: Always use new cylinder head
bolts to ensure a leak-tight assembly. Torgue
retention with used bolts can vary, which
may result in coolant or compression
leakage at the cylinder head mating surface
area.

Tighten cylinder head retaining bolts in seguence.
a. 50 N-m (37 lb-ft)
b. 60 N-m (45 lb-ft)
c.  70N-m(52 Ib-ft)
d. 80 N-m(59 Ib-ft)

In sequence, retighten bolts one at a time in the
following manner:

e. Longbolts: Loosen bolt and back out two or
three revolutions. Retighten long bolt to
15-25 Nom (11-18 Ib-ft). Then tighten an
additional 85-105 degrees and go 1o the next
bolt in sequence.

f.  Short bolts: Same as long bolt tightening
procedure EXCEPT once torque of 15-25
Nem (11-18 lb-ft) is reached, bolt should only
be tightened an additional 65-85 degrees.

26.

27.
28.

28.

30.

Install push rods, rocker arms, fulcrums and
retaining bolts. Lubricate push rod ends and
fulcrums with Engine Assembly Lubricant
DYAZ-19579-D (ESR-MSSC80-A) or equivalent
heavy engine oil before installation.

For each valve, rotate crankshaft until tappet
rests on heel (base circle) of camshaft lobe.
Tighten fulcrum retaining bolt to 7-15 Nem (62-132
Ib-in}. Final tighten the fulcrum retaining bolts to
25-35 Nern (19-25 Ib-ft). For final tightening,
camshaft may be in any position.

Install lower intake manifold as outlined.

Install spark plugs. Tighten to 7-15 N-m (62-132
ib-in).
Install rocker arm covers as follows:

NOTE: Using solvent, clean valve cover and
cylinder head sealing surfaces to remove all
gasket material and dirt.

a. Install a new gasket onto cylinder head.

b. Install valve cover and retaining bolis. Note
location of stud/bolts.

c. Tighten retaining bolis to 8-12 Nem (80-106
{b-in).

Install distributor and hold-down clamp. Tighten

hold down boli to 27-40 N.m (20-29 Ib-f).
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DISASSEMBLY AND ASSEMBLY (Continued)

Engine, 3.8L 03-01C-46

31.

32.

33.
34.

35.

36.

37.
38.

39.

40.
41.

Install crankshaft damper using Damper /Front
Cover Seal installer T82L-6316-A and Front
Cover Seal Installer T70P-6B070-A. Tighten
retaining bolts to 140-180 Nem {103-132 lb-t).
instali crankshaft pulley. Tighten retaining bolts to
26-38 Nem {19-28 lb-ft).

install injector and fuel rail assembly and tighten
bolts for fuel rail bracket 1o 8-11 Nem (6-8 Ib-i).

Install PCV tubes and valve assembly.

Install intake manifold and tighten bolis and studs
in two steps:

a. 11 Nem (8 lb-ft)

b. 15Nm{i1ib-ft)

Install EGR valve assembly. Tighten bolts o
20-30 Nem (15-22 lb-f1).

Install distributor cap. Connect secondary wires
to spark plugs.

Install coolant bypass hose.

Install exhaust manifold and exhaust manifold.
Note location of oil dipstick tube support bracket.
Tighten exhaust manifold and exhaust heat
control retaining bolts to 20-30 N-m (15-22 lb-ft).

Apply a thin coat of Pipe Sealant with Teflon®
D8AZ-19554-A (ESG-M4G 194-A and
ESR-M18P7-A) or equivalent to flywheel retaining
bolt threads before installation.

Install rear cover plate and flywheel.

Tighten retaining bolts to 73-87 N-m (64-64 lb-t)
in standard cross-tightening sequence.

1.

2.

Subassemblies

Pistons and Connecting Rods
Tools Required:

@ Piston Pin Remover T68P-6135-A
@ Feeler Gauge D81L-4201-A
Disassembly

Remove bearing inserts from connecting rod and
cap. ;

Remove piston rings using a suitable piston ring
expander.

Mark pistons to ensure assembly with same rod
and installation in same cylinders from which they
were removed.

Using an Arbor Press and Piston Pin Remover and
Replacer T68P-6 135-A press piston pin from
piston and connecting rod.

PRESS
RAM

REMOVAL
__PIN
PUSHER

PISTON
PIN

Agi21-8

Assembly

Check the fit of a new piston in the cylinder bore
before assembling piston and piston pin to connecting
rod.

The piston pin bore of a connecting rod and diameter
of piston pin must be within specification.

1. Apply light coat of XO-10W30-QSP
(ESE-M2C153-E) or equivalent engine oil to all
parts.

2. Assembile piston to connecting rod using notch in
piston dome and connecting rod oil squirt hole for
assembly reference. 5

On V-6 engines with one rod per pin, both sides of
rod have larger chamfers.

3. Start piston pin in piston and connecting rod (this
may require a very light tap with a mallet). Using
an Arbor Press and Piston Pin Remover and
Replacer T68P-6 135-A, press piston pin through
piston until the pin is centered.

ARROW ON
/ PISTON

MAKE CERTAIN
PISTON FLOATS
DURING
INSTALLATION

INSTALLATION OFERATION

CYLINDER

NUMBER
£A8122-B

4. Check end gap of all piston rings. It must be within
specification. Follow instructions contained on
piston ring package and install piston rings.

5. Check ring side clearance of compression rings
with Feeler Gauge D81L-4201-A or equivalent,
by inserting it between ring and its lower land. The
gauge should slide freely around entire ring
circumference without binding. Any wear that
occurs will form a step at inner portion of lower
land. if lower lands have high steps, piston should
be replaced.
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6. Ensure bearing inserts and bearing bore in
connecting rod and cap are clean. Foreign
material under inserts will distort bearing and
cause a failure. Install bearing inseris in
connecting rod and cap with tangs fitting in slots
provided.

Part
ltem - Number Description
7 16518 Valve Spring Retainer Keys
8 | 6049 Cylinder Head

Cylinder Head
Tools Required:

@ Valve Spring Compressor T81P-8513-A

Disassembly

1. Remove rocker arm fulcrum retaining bolts,
fulcrums and rocker arms.

2. Remove exhaust manifold, if required and spark
plugs.

3. Clean carbon out of cylinder head combustion
chambers before removing valves.

4. Compress valve springs using Valve Spring
Compressor T8 1P-6513-A. Remove spring
retainer locks and release spring.

5. Remove spring retainer, spring, spring seat, stem
seal and valve. Discard valve stem seals. Identify
all valve parts as to which cylinder they were
removed from and whether intake or exhaust.

MUST BE
BOTTOMED ON
GUIDE INTAKE

SEAL ONLY

£B8718-D
Part
item NMumber Description
1 6507 intake Vaive
2 | 6505 Exhaust Valve
3 | BA538 Va ve Spring Seat
4 | BABHT Yalve Stem Seal
5 8513 Valve Spring
& 16514 Valve Spring Retainer

8. Clean, inspect and service cylinder head as
required, or prepare o transfer all usable parts to
a new cylinder head.

Assembly

Ali valves, valve stems and valve guides are o be
lubricated with Engine Assembly Lubricant
DOAZ-18579-D (ESR-M9SCB80-A) or equivalent. The
valve tips are to have Multi-Purpose Grease
DOAZ-19584-AA (ESR-M1C158-A and
ESB-M1C83-A) or equivalent applied before
installation.

NOTE: Exhaust valve stem seals have a whlte stripe
to identify them.

1. Install each vaive in port from which it was
removed or to which it was fitted.

CAUTION: Due to different leakage rates
between intake and exhaust valve stems,
seals must not be interchanged.

2. Install exhaust valve stem seal. Make sure sealis
bottomed on guide.

3.  Instali intake valve stem seal. Seal must be
botiomed on guide.

4. Install spring seat.

8. Install valve spring over valve and then install
spring retainer. Compress spring and install
retainer locks.

CAUTION: Do not install the spacers unless
necessary. Use of spacers in excess of
recommendations will result in overstressing
valve springs and overioading camshaft
lobes which could lead to spring breakage
and/or worn camshaft iobes.

8. Measure assembled height of valve spring from
top of spring seat to underside of spring retainer
with dividers. Check dividers against a scale. If
assembled height is greater than specification,
install necessary 0.79mm (0.030 inch) thick
spacer(s) between cylinder head spring pad and
valve spring seat, 1o bring assembled height to
recommended specification.

7. . Position rocker arms and fulcrums on cylinder
head and install fulcrum retaining bolts. Do not
tighten bolts. The bolts must be loose enough to
allow rocker arm to be rotated to side.

8. Install exhaust manifold if removed, and spark
plugs.

{Continued}

Front Cover Assembly

The front cover assembly contains three components
related to the lubrication system. These components
are:
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DISASSEMBLY AND ASSEMBLY (Continued)

@ Oil pump
® Oil pressure relief valve
® Pump drive intermediate shaft

Oil Pump
Disassembly
1. If necessary, remove oil filter.

2. Remove oil pump cover retaining bolts and
remove cover.

3. Lift pump gears off pocket in front cover.
4. Remove cover seal and discard.

Pump Cover Flalness
1. Remove all traces of seal material from pump
cover. :

2. Place a straightedge across mounting surface of
pump cover and measure for wear or warpage
using a feeler gauge.

3. If surface is out of flat by more than 0.04mm
. (0.0016 inch) replace cover.
Assembly
1. [f necessary, remove pump gears from cover.
2. Lightly pack gear pocket with petroleum jelly or
coat all gear surfaces with Engine Assembly

Lubricant DSAZ-19579-D (ESR-M89C80-A) or
equivalent. Do not use chassis lubricants.

CAUTION: Failure to properly coat the oil
pump gears may resuit in failure of the pump
to prime when engine is started.

3. Install gears in cover pocket. Ensure petroleum
jelly fills all voids between gears and pocket.

4, Position cover seal and install pump cover.

5. Tighten pump cover retaining bolts to 25-30 Nem
(18-22 lb-f1).

2. Remove spring and valve from bore.
inspection

1. Thoroughly clean valve bore and valve to remove
any metal chips which may have entered bore as
a result of drilling operation.

2. Inspect valve and valve bore for wear, scoring or
galling. If inspection determines pari(s) to be
unserviceable replace valve and/or cover.

3. Check clearance between valve and bore. The
valve should slip into bore without side play or
binding.

4.  Check spring for signs of fatigue or collapse.

Installation

1. Lubricate relief valve with XO-10W30-QSP
(ESE-M2C 153-E) or equivalent engine oil and
install in bore. The end with smalier diameter
goes in firs&.

2. Position spring in bore.

3. Instali a new plug. The plug can be tapped into
bore using a plastic tipped hammer. Ensure plug

is 0-0.25mm (0-0.010 inch) below machined
surface.

Pressure Relief Valve
Removal

1.  After drilling a hole through valve plug, remove
plug with a slide hammer or by prying.

Intermediate Shaft

Removal

1. Remove distributor assembly.

2. Separate intermediate shaft from distribution.
Installation

1. Push lock ring end of shaft into distributor shaft.

2. Install distributor / shaft assembly, ensuring that
end of intermediate shaft is seated in oil pump
drive gear.
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DISASSEMBLY AND ASSEMBLY (Continued)

3. Install distributor clamp assembly and tighten to
27-40 Nem (20-29 lo-f1).

YEW A

il

FRONT OF ENGINE
PARALLEL TO FRONT
FACE OF BLOCK
FRONT OF ENGINE /

30 DEGREES
+ 15 DEGREES 7

DISTRIBUTOR AND'
CONTRCL ASSY
ViIEW A 124382

DISTRIBUTOR AND
CONTROL ASSY
124332

WOTE:
INTERMEDIATE SHAFT TO BE
INSTALLED WITH LOCK RING
DISTRIBUTOR CLAMP
END INTO STRiBUTOﬁ ASSY 4

TIGHTEN TO
2740 WN'm

Spark Plug Thread Service
Tools Required:

@ Rotunda Tapersert Installation Kit 107-00901

Damaged spark plug threads in the cylinder head can
be serviced using Rotunda Tapersert Installation Kit
107-00801 or equivalent.

NOTE: The use of power or air driven tools is not
approved for the installation of taperserts.

The procedure involves cutting new threads in the
spark plug hole. After rethreading operation, a tapered
sleeve will be installed in the head. The sleeve is
threaded on the inside and outside. The outside
threads into the cylinder head while the inside
provides new threads for the spark plug.

This service is permanent and will have no effect on
cylinder head or spark plug life.

CAUTION: The cyilinder head must be removed
from engine before installing a tapersert. The
service procedure includes a thread cutting
process which produces metal chips. Performing
this procedure while the cylinder head is on the
engine will cause metal chips to fall into the
cylinder. Once in the cylinder, these chips can
damage the cylinder wall when the engine is
started.

ROTUNDA TAPERSERT INSTALLATION KIV 107-00801
A6651-D

Thoroughly clean spark plug counter bore, seat
and threads of all dirt or other foreign material.

Start tap into spark plug hole being careful to
keep it properly aligned.

As tap begins cutting new threads, apply
aluminum cutting oil to tap.

Continue cutting threads and applying oil until
stop ring bottoms against spark plug seat.

Remove tap. Remove all metal chips using
compressed air.
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DISASSEMBLY AND ASSEMBLY (Continued)

Ehgine, 3.8L

4. Coat threads of mandrel with cutting oil. Thread
tapersert onto mandrel until one thread of
mandrel extends beyond tapersert.

TAPERSERT

ONE THREAD =
EXTENDING
BEYOND

TAPERSERT A6670-C

5. Thread tapersert into tapped spark plug hole
using a torque wrench. Continue tightening
mandrel until torque wrench indicates 61 Nem (45
lb-ft).

6. Toloosen mandrel for removal, hold mandrel
stationary and turn mandrel body approximately
one-half turn. Remove mandrel.

NOTE: A properly instalied tapersert will be flush
to one millimeter below spark plug gasket seat.

HOLD MANDREL
STATIONARY

2. When compressing valve spring to remove push

ADJUSTMENTS

Hydraulic Valve Clearance

1, With No. 1 piston on TDC at the end of
compression stroke (Position 1 in the illustration)
check the following valves.

THVING POINTER

POSITION 1
NO. 1 AT TDC. AT

END OF COMPRESSION
STROKE
POSITION 2
ROTATE CRANKSHAFT
ONE REVOLUTION — 360
DEGREES
CvL. CRANKSHAFT POSITION
NO. 1 [ 2
SET GAP OF VALVES NOTED
1 INT — EXH NONE
2 EXH INT
3 INT EXH
4 EXH INT
5 NONE INT — EXH
6 INT EXH

A13128-A

rods, ensure piston in individual cylinder is below
TDC to avoid contact between valve and piston.
To replace a push rod, it will be necessary to
loosen the valve rocker arm shaft assembly and
rotate rocker arm to the side. Upon replacement
of a valve push rod, valve rocker arm assembly
or hydraulic valve tappet, the engine should not
be cranked or rotated until tappets have an
opportunity to leak down to their normal operating
position. The leakdown rate can be accelerated
by using a tappet bleed-down wrench on valve
rocker arm and applying pressure in a direction fo
coliapse lifter.

FULCRUM AND BOLT MUST
BE FULLY SEATED AFTER
FINAL TORQUE

? CLEARANCE SHOULD
BE 2.25-4.78mm

- {0.08-0.19 INCH)

Y WITH TAPPET

"} FULLY COLLAPSED ON
BASE CIRCLE AFTER

{ - ASSY

ATZIZS-A
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ADJUSTMENTS (Continued)

2.

CRANKSHAFT

8.

Timing Chain Deflection

Tools Required:

@ Rotunda Dial Indicator with Bracketry 014-00282
1.

Remove the RH valve rocker arm cover as
outlined.

Loosen the No. 3 exhaust rocker arm and rotate
to one side.

Install Rotunda Dial Indicator with Bracketry
014-00282 on the end of the push rod.

NOTE: Timing chain and sprockets must be
removed before tensioner.

Remove timing chain and tensioner assembly as
outlined.

Turn the crankshaft clockwise until No. 1 pistonis
at TDC. The damper timing mark should point to
TDC on the timing degree indicator. This will also
take up the slack on the RH side of the chain.

TIMING
CHAIN

TDC

; AS332-A
Zero the dial indicator.

Slowly turn the crankshaft counterclockwise untit
the slightest movement is seen on the dial
indicator. Stop, and observe the damper timing
mark for the number of degrees of travel from
TDC.

CRANKSHAFT

TIMING
CHAIN

AB333-4

If the reading on the timing degree indicator
exceeds 6 degrees, replace the timing chain and
sprockets.

Crankshaft End Play Check
Tools Reguired:

@® Rotunda Dial Indicator with Bracketry 014-00282
1. Force crankshaft toward rear of cylinder block.

2. Install Rotunda Dial Indicator with Bracketry
014-00282 or equivalent so that the contact point
rests against crankshaft flange and indicator is
parallel to crankshaft axis.

3. Zerodial indicator. Pry crankshaft forward and
note reading on dial.

4. lfend play exceeds specification, replace thrust
bearing.

If end play is less than specification, inspect
thrust bearing surfaces for scratches, burrs,
nicks or dirt.

5. Recheck end play.

Balance Shaft End Play Check
Tools Required:

@ Rotunda Dial Indicator with Bracketry 014-00282

1. Force the balance shaft to the rear of the cylinder
block.

2. Install Rotunda Dial Indicator with Bracketry
014-00282 or equivalent so that the contact point
-rests against the front of the balance and the
indicator parallel to the balance shaft axis.

3. Zero the dial indicator. Pry the balance shaft
forward and note the reading on the dial.

4. fend play exceeds specification, remove the
balance shaft gear and replace the thrust plate. f
end play is less than specification, check the
thrust plate and balance shaft for scratches,
burrs, nicks or dirt.

5. Recheck the end play.

Connecting Rod Side Clearance Check
Tools Required:

@ Rotunda Dial Indicator with Bracketry 014-00282

1. Instali Rotunda Dial indicator with Bracketry
014-00282 or equivalent so that the contact point
rests against the connecting rod cap.

2. Pull cap toward front of engine and zero the dial
indicator.

3. Push cap toward rear of engine and observe
amount of side clearance on dial indicator.

4. [f side clearance exceeds specification, replace
connecting rod and cap.

If side clearance is less than specification,
remove rod and cap and inspect for scratches,
burrs, nicks or dirt between crankshaft and
connecting rod.
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ADJUSTMENTS (Continued)

Oil Pump Inspection

Tools Required:

® Feeler Gauge D81L-4201-A
Pump Gear End Clearance
1.

inspect pump cover mating surface on front cover
and pump body. Visually inspect O-ring for any
cuts and/or nicks, replace if necessary. Remove
any burrs or nicks.

Measure thickness of gear using a micrometer.
Gear should be 30.455-30.480mm (1.19-1.20
inch) thick.

@ If gear is less than 30.455mm (1.19 inch) thick,
replace gear.

@ If gear thickness is within specification, it may
be necessary to replace the pump body.

@ If thickness of gear is within specified limits,
proceed to Step 3.

Measure depth of the gear pocket in oil pump
body. Depth should be 30.48-830.54mm
{1.200-1.202 inch).

@ If depthis more than 30.54mm (1.202 inch)
replace oil pump body.

Pump Gear Side Clearance
1.

Measure side clearance by inserting Feeler
Gauge D81L-4201-A or equivalent, between a
gear tooth and side wall of the gear pocket.

@ Clearance should be a maximum of 0. 13mm
(0.005 inch), and gears should be free to turn.

® if clearance is greater than 0. 13mm (0.005
inch) proceed to Step 2.

Measure diameter of gear using a micrometer.
Gear should be 38.252-38.332mm (1.508-1.508
inch) wide.

® If gear is less than 38.252mm (1.505 inch) in
diameter, replace gear and measure clearance
as outlined in Step 1.

® if diameter of gear is within specified limits go
o Step 3.

Measure diameter of gear pocket in the front
cover. The diameter should be 38.22-38.30mm
(1.504-1.507 inch}.

® If diameter is less than 38.22mm (1.504 inch)
replace front cover and measure clearance as
specified in Step

TORGUE SPECIFICATIONS ENGINE ACCESSORIES

SPECIFICATIONS

TORGUE SPECIFICATIONS ENGINE ACCESSORIES

Description Py Lb-Fi

A/C Lower Mounting Bracket to 44-61 30-44
Engine Nuts

Air Pump Pivot Bolt 54-75 40-56

{Cont'd)

Description ) ] Lb-Ft
Air Pump to Support Bracket Bolt 40-55 30-4C
Generator Pivot Boit 81-75 45-57
Bolt A/C Comp. Mounting (5 41-61 30-45
Places)
Bolt Front Brace to Engine Brace 41-61 30-45
AIC
Bracket, Idler Front Attach Bolt 40-55 - 30-40
Lower
HEracket, Idler Front Attach Bolt 70-85 52-70
Upper
Bracket, idier Top Bolt 40-55 30-40
Engine Bracket Reinforcement 47-67 35-50
Brace to Engine Bracketi Bolt
{Damper)
Engine Bracket Reinforcement 80-107 80-80
Brace to Engine Bracket Nut
{Damper)
Front A/C Comp. Plate Nut to 41-61 30-45
Engine Stud (2 Places)
Front A/C Comp. Plate to Lower 41-61 30-45
A/C Mounting Bracket Bolt
Front Brace, A/ C to Engine Stud 20-30 15-22
Nut
Insulator to A/C Bracket Bolt 54-756 40-55
Insulators to Frame RH Front, RH 68-95 50-70
Rear Nut
Transaxle Support Assembly Bolt 48 35
Transaxle Insulator to Frame Bolt 54-75 40-55
Vertical Restrictor Assembly 54-75 40-55
Transaxie Mount to Insulator Nut 74-102 556-75
insulator LH Rear Top Nut 54-75 40-55
Generator Bracket 40-55 30-40
Transmission to Engine Bolt 55-68 40-50
Torgue Converter to Flywheel Bolt 27-486 20-34
idier Bracket to Generator Top 33-46 24-34
Attaching Flange Bolt
idler Puliey Adv. Bolis (2 Places) 40-55 30-40
Nut Brace to Engine, A/C 20-30 15-22
Support A/C Comp. Mounting Bolt 41-61 30-45
{o Bracket Assembly {2 Places)
POWER STEERING WITHA/C
Front Bracket to Power Steering 40-62 30-45
Pump Bolt (3 Places)
Power Steering Brace Bolt (Lower) 24-32 18-24
Power Steering Brace Bolt (Upper) 40-62 30-45
Powaer Steering Front Bracket Nut 40-82 30-45
{2 Places)
Power Steering Front Bracket to 40-62 30-45
A/C Bracket Bolt
POWER STEERINGW/0A/C
Power Steering Brace Bolt (2 40-62 30-45
Places) :

{Continuad}

{Continued)
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TORQUE SPECIFICATIONS ENGINE ACCESSORIES

TORQUE SPECIFICATIONS (Cont’d)

Thread Size

Torque
Cast lron & Aluminum

{Cont’d)
Torque
Description Nem Lib-Ft Thread Size Castlron & Aluminum

Power Steering Front Bracket Bolt 40-62 30-45 M6 14 Nem (10 Lb-F1}
(2 Places) M8 28 Nem (21 Lb-Ft)
Power Steering Front Bracket Bolt 40-62 30-45 M10 53 Nem (39 Lb-F1)
{3 Places)

Mi2 96 Nem {7 1 Lb-Ft)

TORQUE SPECIFICATIONS M14 168 Nem {117 Lb-Ft)

%

{1/4-18) Pipe

24 Nem (18 Lb-Fi)

(3/8-18) Pipe

38 Nem (28 Lb-F1)

{Continued)

Unless Otherwise Noted Values for Parts as Supplied
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03-01C-54

SPECIFICATIONS (Continued)

03-01C-54

GENERAL SPECIFICATION

CYLINDER HEAD AND VALVE TRAIN {Continued)

BALANCE SHAFT

DISPLACEMENT .o 3.8L
NUMBER OF CYLINDERS ... e 6
BORE AND STROKE
BOTe: . woimt sy v v T T S S 96.8mm (3.81in.)
SHOKE i 86.0mm (3.39 in.)
FIRING ORDER oo 1-4-2-5-3-6
OIL PRESSURE (HOT 2500 RPM) ................. 0. 40-60 PSI
DRIVE BELT TENSION .ooooivcivtcrecrcerc Self-Tensioning
CYLINDER HEAD AND VALVE TRAIN
COMBUSTION CHAMBER VOLUME (ce) .............. 61.48-64.48
VALVE GUIDE BORE DIAMETER
Intake & Exhaust ............. 8.745-8.720mm (0.3443-0.3433 in.)
VALVE SEATS
Width — Intake & Exhaust ............... 1.5-2.0mm {.06-.08 in.)
Angle ..o 44.5°
Runout (TLR) oo 0.076mm (0.003 in.)
BORE DIAMETER (INSERT COUNTERBORE DIAMETER)
Intake ........... o 47.087mm (1.8542 in.) MAX.
47.072mm (1.85321in.) MIN.
Exhaust ... ..o 39.739mm (1.5645 in.) MAX.
GASKET SURFACE FLATNESS ............... 0.018mm (0.007 in.)
VALVE STEM TO GUIDE CLEARANCE
Intake ...l 0.026-0.071mm (0.001-0.0028 in.)
Exhaust ... ..o 0.038-0.083mm (0.0015-0.0033 in.)
VALVE HEAD DIAMETER
Intake ... 45.3mm (1.78 in.)
EXhauSt ... oo 37.1mm (1.46 in.)
VALVE FACE RUNOUT LIMIT ...t 0.05mm (0.002 in.)
VALVE FACE ANGLE . ..o 45.8°
VALVE STEM DIAMETER (STD.)
Intake ... 8.694-8.674mm (0.3423-0.3415 in.)
Exhaust ..., 8.682-8.662mm (0.3418-0.3410 in.)
Oversize
intake ... 9.075-9.055mm (0.3573-0.3565 in.)
Exhaust ... 9.063-9.043mm (0.3568-0.3560 in.)
Oversize
Intake ... 9.456-9.436mm (0.3723-0.3715 in.)
Exhaust ... 9.444-9.424mm (0.3718-0.3710 in.)

VALVE SPRINGS
Compression Pressure (N [Lb] @ Spec. Length)
Valve Open :

(Without Damper) ... 979N (220 Ibs.)
(@ 30.0mm (1.18 in.)

Valve Closed
(Without Damper) ... 378N (85 Ibs.)
(@ 41.9mm (1.65 in.)

Free Length (Approximate) |

Assembled Height ... 50.0mm (1.97 ir.)

Service Limit ................ 10% Force Loss (« Specified Height
ROCKER ARM

RO vt 1.73
VALVE TAPPET, HYDRAULIC

Diameter (Std.) ............ 22.200-22.212mm (0.8740-0.8745 in.)

Clearance to Bore ............ 0.018-0.068mm (0.0007-0.0027 in.)

Service Limit ....... ..o 0.127mm (0.005 in.)

Hydraulic Leakdown Rate ..............c.cooiiiiiin, (a)

Collapsed Tappet Gap (Nominal) ~

Intake ... 2.25-4.79mm (0.088-0.189 in.)

Exhaust ... ..o 2.25-4.79mm (0.089-0.189 in.)
DISTRIBUTOR SHAFT BEARING BORE DIAMETER

Tappet Bore Diameter ......... 22.268-22.230mm (0.8767-0.8752 in.)
CAMSHAFT BORE INSIDE DIAMETER

NO i iditesie s 55.689-55.664mm (2.192-2.191 in.)

No.2 ..o oo 55.308-55.283mm (2.177-2.176 in.)
BALANCE SHAFT BORE

Inside Diameter .................. 55,689-55.664 {2.192-2.191 in.)

ENdPIUG oo 0.16-0.075 (0.003-0.006 in.)

EndPlay ...oooooviiiiiiin 0.075-0.21mm (0.003-0.008 in.)
Journal Diameter ........... 52.108-52.082mm (2.0515-2.0505 in.)
BUNOUL oo 0.025mm {0.001 in.)
CAMSHAFT BORE INSIDE DIAMETER
No.3 .. 55.308-55.283mm (2.177-2.176 in.)
NOG o 55.684-55.664mm (2.192-2.191 in.)
CAMSHAFT
LOBE LIFT
INTAKE oo 6.22 {0.245 in.)
EXHAUST o 6.57 (0.259 in.)
Allowable Lobe Lift Loss .................... 0.127mm (0.005 in.)
THEORETICAL VALVE LIFT (@ ZERO LASH
Intake ool e s e e 10.67mm (0.424 in.)
Exhaust ..o 11.37mm (0.448 in.)
ENDPLAY
Service Limit ... 0.025-0.150mm (0.001-0.006 in.)
JOURNAL TO BEARING
CLEARANCE ............ooviis 0.025-0.076mm (0.001-0.003 in.)
JOURNAL DIAMETER
T e 52.108-52.082mm (2.0515-2.0505 in.)
CAM BEARING ID. .......... 52.158-52.133mm (2.0535-2.0525 in.)
RunoutLimit ... 0.05mm (0,002 in.)
Runout of #2 or #3 relative to #1 and #4
Out-of-Round Limit ..o 0.025mm (0.001 in.)
CAMSHAFT DRIVE
Assembled Gear Face Runout
Crankshaft ... 0.10mm (0.004 in.)
Camshaft ... ... o 0.25mm (0.010 in.)
Timing Chain Deflection .............c..ooooo. 12.7mm (0.5 in.)

CYLINDER BLOCK

HEAD GASKET SURFACE

FLATNESS ... .oovnnn 0.08mm (0.003 in.) in 152.0mm (6.00 in.)
HEAD GASKET SURFACE FINISH (RMS) ............... 20@0.8
55@ 25

CYLINDER BORE
Diameter ..o 96.80mm (3.81 in.)
Surface Finish (RMS) ... ... o 0.45-0.96
Out-of-Round Limit ... 0.025mm (0.001 in.)
QOut-of-Round Service Limit ................. 0.050mm (0.002 in.)
Taper Service Limit ... 0.050mm (0.002 in.)
MAIN BEARING BORE DIAMETER ........... 68.905mm {2.713 in.)
68.885mm (2.712 in.)

CRANKSHAFT AND FLYWHEEL

SRunout Limit o 0.025mm (0.001 in.)

MAIN BEARING JOURNAL :
DIAMETER ................ 63.983-64.003mm (2.5190-2 5198 in.)

Out-of-Round Limit ................ ..o, 0.008mm (0.0003 in.)

MAX. in 45°, 0.0156mm (0.0006 in.) TOTAL

Taper Limit ... 0.008mm (0.0003 in.) per 25mm {1 in.)

Journal Runout Limit ... i 0.05mm (0.002 in.) (2),

0.05mm (0.002 in.) (3)

Surface Finish (RMS) ............ 0.3 micrometers (11.8 micro in.)
THRUST BEARING JOURNAL

Length ... ..ot 29.725-29.775mm (1.703-1.703-1.1722 in.)
CONNECTING ROD JOURNAL

Diameter ... .. . 58.682-58.702mm

(2.3103-2.3111 in.)

Qut-of-Round Limit ................. 0.008mm {0.0003 in.) MAX

in 45°, 0.015mm (0.00086 in.) TOTAL

Taper Limit ... 0.008mm per 25mm (0.0003 in. per in.)

Surface Limit (RMS) ............. 0.3 micrometers {11.8 micro in.)

MAIN BEARING THRUST FACE
Surface Finish (RMS) 0.9 micrometers {0.354 micro in.) FRONT;
0.6 micrometers {0.236 micro in.}) REAR;
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03-01C-55

SPECIFICATIONS (Continued)

Engine, 3.8L

CRANKSHAFT AND FLYWHEEL (Continued)

PISTON (Continued)

FLYWHEEL RING GEAR LATERAL RUNOUT (T1.R.)

Automatic Transmission . ... ..o 1.778mm {0.07 in.)
CRANKSHAFT END PLAY . ... ... .. 0.10-0.20mm {0.004-0.008 in.)
CONNECTING ROD BEARINGS

Clearance to Crankshalt

Desited ...ovovviiiiiii 0.025-0.035mm (0.001-0.0014 in.)
AlOWablg v i 0.022-0.069 {0.00086-0.0027 in.)
Bearing Wall Thickness (Std.) ................. 1.453-1.466mm

{0.0572-0.0577 in.)

MAIN BEARINGS
Clearance to Crankshatt

Desired ... 0.025-0.035mm (0.001-0.0014 1n.)
Allowable ........... ... ... 0.013-0.058mm (0.0005-0.0023 in.)
Bearing Wall Thickness {Std.) ..o 2.431-2.443mm

{0.0957-0.957-0.962 in )

CONNECTING ROD, PISTON AND RINGS

CONNECTING ROD

Piston Pin Bore Diameter .............. ... . 23.105-23.145mm
(0.9096-0.9112 in.)
61.635-61.655mm

(2.4266-2.4274 in.)

Crankshaft Bearing Bore Diameter . ... ... .. .

Out-of-Round Limit — Piston Pin Bore .. .. .. 0.008mm {00003 in.)

greater to 0.025mm (0.001 in ) (1)
Taper Limit Piston Bore .......... 0.033 per 25mm (0.013 per in.)
Lengih (Center-to-Center) ... 150.165-150.240mm

{5.912:5.9151n.)
ALIGNMENT (BORE-TO-BORE MAX. DIFF)

Ring Gap
Compression (Top) (in Gage) .. ... ... .. . 0.29-0.55mm
(0.011:0.012 in )
Compression (Bottom) {in Gage) ......... .. ... 0.250.50mm
(0.01:0.02 in)
Oil Ring (Steel Ray (In Gage) .............. . 0.381.40

{0 015-0 0583 1.}
Side Clearance
ISLRING oo 0.040-0.087mm (0.0016-0.0034 i )
2nd-Ring it i i i 0.040-0.095mm (0.0016-0.0034 i)
(a) 20-200 seconds to ieakdown 3.18 (0.125 in ) with 225 Newions (50
pounds} load and tappet filled with leak-down fluid.
(1) Smaller than pin bore measured along cenler 10 center axis,
(2) Runout of journals 1l and Il 10 journals | and IV.
(3} Runout of adjacent journals to each other.
" Enging packages equipped with Tnpminder: Return kne must oe
closed when checking pressure.
* Passenger Car: 4 qt. + 2 gl. with lilter change.

LUBRICATION SYSTEM

Twist oo 0.075 per 25mm {0.003 per in.)
Bend ... 0.04 per 25mm (0.0016 per in.)
SIDE CLEARANCE {ASSEMBLED TO CRANK)
Standard ..o oo oo 0.11:0.29mm (0.0047-0.0114 in.)
Service Limit ... 0.36mm MAX. (0.014 in. MAX.)
PISTON
Diameter
CodedRed .............. 96.761-96.777mm (3.8095-3.8101 in.)
“Coded Blue .............. 96.791-96.807mm (3.8107-3.8113 in.)
Coded Yellow ............. 96.821-96.837mm (3.8119-3.8125 in )
PISTON-TO-BORE CLEARANCE ... ... .. ... 0.036-0.081mm
{0.0014-0.0032 in.)
SERVICE PISTON SELECTION ........... ... 1.D. Code of Service
Piston Bore Diameter ..... .. LAAS S B Piston Required
96.799-96.830mm (3.8110-3.81221in.) .. ... ...l RED
96.830-96.860mm (3.8122-3.8134 in.) ... ..o oo BLUE
96.860-96.891mm (3.8134-3.81461in.) ...... ... ... ... YELLOW

When replacing pistons, measure the cylinder bore as outlined in
General Engine Service Section 2101, Install the service piston
matched to the piston bore diameter above. |
PIN BOREDIAMETER ... 0o 23.170-23.185mm

(0.9122-0.9128 in.)
RING GROOVE WIDTH

Compression (Top) ... ... 1.550-1.530mm (0.0610-0.0602 in.)
Compression (Bottom) ........ 1.550-1.530mm {0.0610-0.0602 in.)
Ol oo 4.030-4.055mm (0.1587-0.1596 in.)
PISTON PIN
Length ... . 76.5:77.2mm (3.012-3.039 in.)
Diameter ..o oo 23.162-23.175mm (0.9119-0.9124 in.)
PIN TO PISTON CLEARANCE ... oo 0.005-0.012mm
{0.0002-0.0005 in.)
PIN TO ROD CLEARANCE ... ........ .. Press Fit 8 Kilonewtons
{1800 Ibs.)
PISTON RINGS
Ring Width
Compression {Top) .. ... .. 1.463-1.480mm (0.0576-0.0587 in.)
Compression {Boltom) ... .. .. 1,463-1.490mm (0.0576-0.0587 in.)
CHRING ..o ... Side Seal — Snug Fil
Service Limit ..o Side Clearance 0.15mm MAX.

{0.0008 in. MAX.)

OIL PUMP

Relief Valve Spring Tension
(Force @ Length) ........... ... 76.2-67.6 NT (17.1:15.2 Ibs )
7 30.5mm (1.20 1)
Relief Valve to Bore Clearance ............ ... 0.073-0.043mm
{0.0029-0.0017 1n.)
Oil Pump Gear Backlash 0.02-0.03mm
(0.008-0.012 1)

Qil Pump Gear Radial Clearance

(Idler and Drive) .. ........ .. 0.125-0.050mm (0.0055-0.002 in)

Oit Pump Gear End Height
(Extends Beyond Housing) ............ .o 0.140-0.050mm
(0.0055-0.0005 in)
Idler Shait to Idler Gear Clearance ............. 0.044-0.010mm

(0.0017-0.0005 in.)
0.076-0.038mm
{0.0030-0.0015 in )

Driver Shalt to Housing Clearance .. ... .. .

OlL CAPACITY"*
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03-01C-56 Engine, 3.8L 03-01C-56

SPECIFICATIONS
TORQUE SPECIFICATIONS TORQUE SPECIFICATIONS (Cont’d)
Description em Lb-Ft Description Mem Lb-Ft
Accelerator Cable Mounting 20-30 15-22 Throttle Body—Nut 20-30 15-22
Bracket—Bolt Fuel Tube Fitting 20-24 15-32.5
Upper Intake Manifcld 26-38 19-28 Vacuum Fitting to Intake Manifold 17-25 13-18
Balance Shaft Thrust Plate—Bolt 8-14 8-10 Euel Tube Fitting—inlet 16-20 {5.15
Gil Pan Drain Plug 20-34 15-28 Vacuum Tree fo Intake Manifold 8-13 6.-9.5
Camshaft Sprocket to 40-50 5037 Fuel Tube Fitting—Return 12-16 9-12
Camshaft—Bolt
- Vacuum Tree to Intake 10-15 7-11
Low Level Oil Sensor 25-34 18-25 Manifold—Studs/Bolis
Camshafi Thrust Plate—Boit 8-14 70-124 Heater Elbow 85-13.5 6.5-10
{Lb-In) : . .
- Water Pump to Front Cover—Bolt 20-30 15-22
Connecting Rod—Nut 41-49 31-36
- - Heater Tube to Intake Manifold 10-18 7-11
Main Bearing Cap—Bolt 88-110 65-81 Stud—Boft
Coolant Temp. Switch 11-18 8-12 Wiring Retainer Bracket—Nut 10-15 811
MTC Sensor 8-13 6-9.5 intake Manifold to Cylinder — (3
Crankshaft Damper to 140-180 103-132 Head—Bolt
Crankshaft—Bolt Oil Pump Cover—Bolt 25-30 18-22
Qil Filter Adapter to Front 25-30 18-22 Tappet Guide Plate Bolt 8-14 §-10
Cover—Bolt
Engine Lifting Eve Nuts 20-30 15-22
Crankshaft Pulley to 26-38 103-132 -
Damper—Bolt Engine to Transaxle Bolis 55-868 41-50
Oil Filter to Oil Filter Adapter ) Wheel Lug Nuts 116-142 85-105
Cylinder-Head Bolt — ) Exhaust Pige to Manifold 21-32 16-24
Oil Inlet Tube to Cylinder 20-30 15-22 Tensional Mounting Boits 8-14 6-10
Block—Bolt Guide Plate Retainers 814 8-10
Distributor Cap 2.0-2.6 18-23 Fuel Rail 8-11 8-8
Lb-in
( ) Secondary Air Injection Tube 40-58 30-40
Oil inlet Tube to Main Bearing 40-55 30-40 Support Bracket Bolt
Cap—~WNut
i g Thrust Plate Screws 8-14 70-124
Distributor Hold-Down Bolt 27-40 20-29 {Lb-In)
Cil Pan to Cylinder Block —Bolt g-12 80-106
(Lb-iny |, 1.
Distributor Rotor 2.8-3.9 25-35 a. Tighten in (4) Steps: 50 Nem (37 Lb-Ft), 60
(Lb-in} Nem (45 Lb-Ft), 70 Nem (52 Lb-F1), 80 Nem
PVS Valve 8-13 6-9.5 (59 Lb-Ft)
ECT Sensor 813 6-9.5 CAUTION: Do not loosen all of the bolts
at the same time, only work on one bolt
PVS Valve 8-13 6-9.5 at a time
R val Intake Manifold—Mut 20-30 15-22 .
EGR Valve to lnfake Manito S e b. In sequence, one at a time loosen each bolt
Rocker Arm Cover to Cylinder g-12 80-106 iwo or ‘%hg’e@ revaiuﬁoﬂg_
Hoad —Boho TSt o Tighten long bolts to 15-25 Nem (11-18 Lb-ft)
C. b en - o - -
Exhaust Manifold—Baolt/ Stud 20-20 15-22 ?hiﬁ an adgﬁonai 85-95 degrees
Rocker Arra Function to Cylinder - (4) Tighten short bolis to 10-20 Nem (7-15 Lb-Ft)
Head—Bolt then an additional 85-95 degrees. Go to next
Fan Clutch Assembly—Bolt 16-24 12-18 bolt in sequence.
Spark Knock Sensor 20-26.5 15-19 2. Advance half turn after gasket contacts sealing
Flywheel to Crankshaft—Bolt 73-87 54-64 surface.
Spark Plug to Cylinder Head 7-15 62-132 3. Tighten in Two Steps:
(Lb-In} a. 11Nm{8Lb-F)
Front Cover to Cylinder 20-30 16-22 . .
Lo e b. 15Nm (11Lb-Ft)
Thermostat Housing to Intake 20-30 15-22 4. "ﬁghieﬁ inTwo 3?6@3:
Manifold—Bolt a. &Ne-mmaximum (44 Lb-in}
Fue! Pump to Front Cover—Bolt 20-30 18-22 b, 25-35 Nem (18-25 Lb-F)
{Continued}
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03-01C-57 Engine, 3.8L 03-01C-57

SPECIAL SERVICE TOOLS
Tool Number/ Tool Number/
Description HHustration Description Hiustration

T50T-100-A T81P-6513-A

impact Slide Hammer Valve Spring Compressor M

T81P-6513-4

T58P-6316-D
Crankshaft Damper Remover

T81P-9425-A
intake Manifold Torgue Adapter

T59L-100-B
Impact Slide Hammer

T82L-6316-A
Damper/Front Cover Seal
TE5L-6250-A s
Camshaft Bearing Set
TB2L-6316-A
T82L.-6316-B
Vibration Damper Remover
T6EL-6250-A Adapter
T68P-8135-A
Piston Pin Remover and
Replacer
i T82L-6500-A

Tappet Collapser

T A7 B B3 A -AB P&

TEEP-§138-
T82L-6500-4

T70P-6B0O70-A

Front Cover Seal installer T82L-6701-A

Rear Main Seal installer %%

TS2L-6701-A

T83P-19623-C
T74P-6375-A Spring Lock Coupling Tool
Filywheel Locking Tool

i

TP4P-GITE-A |
T74P-B666.A TB3P-19623-C
Spark Plug Wire Remover
Tool Number Description
74P GEE6A D81L-600-A Lb-In Torque Wrench
D81L-600-B Lb-Ft Torque Wrench
T771L-9533-B
Jet Plug Remover ﬁ: S% D81l.-4201-A Feeler Gauge
D88L-6000-A Engine Support Bar
TTTLbsesD D81L-6001-D Engine Lifting Eyes
T81P-6254-A TOOL-6331-E Main Bearing Insert Tool
Belt Tension Adaptor
© P TOOL-8500-E Hydraulic Leakdown Tester
TOOL-6513-DD Valve/Clutch Spring Tester

T81P-52354-4

{Continued)
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03-01C-58 Engine, 3.8L 03-01C-58

SPECIAL SERVICE TOOLS (Continued)

ROTUNDA EQUIPMENT
Base Part ¢t Part Name Old Pari Nams
Modet Deseription 9430 | Exhaust Manifold
014-00282 Dial indicator with Bracketry 9431 Exhaust Manifold
G14-00290 Piston Ring Compressor 9430 intake Manifold to
014-00282 Cylinder Ridge Reamer Cylinder Head Gasket
107-00801 Tapersert Installation Kit $C988 Fuel Pressure
Regulator
9EB826 Throttle Body
PARTS @ﬁ@gg“ﬁEF§ﬁ§N@§ gF472 Heated Oxygen Sensor | Exhaust Gas Oxygen
Sensor
SF782 Fuel Injection Supply
Base Part # Part Name Old Part Name Manifold
8002 Fuel Tank oH486 intake Manifold Upper
9424 | Intake Manifold Gasket

{Continued)
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