
Fig. 3: Removing & Installing Engine Mount 
Courtesy of GENERAL MOTORS CORP. 

ENGINE 

Removal & Installation 

1. Release fuel system pressure. See FUEL PRESSURE RELEASE. Remove 
top half of air cleaner assembly. Remove throttle body duct. Drain cooling 

NOTE: Remove engine and transaxle as an assembly through 
bottom of engine compartment.
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system. Disconnect control cables, coolant hoses, electrical connectors, 
vacuum hoses, and fuel lines as necessary.  

2. Remove serpentine drive belt. Remove generator. Disconnect power steering 
lines from pump. Remove radiator fan. Remove vent tube from transaxle. 
Support engine from above with Engine Support Fixture (J-28467) and 
Adapter Leg (J-36462). Loosen, but DO NOT remove, top 2 A/C compressor 
bolts. Raise and support vehicle. Remove front wheels.  

3. Remove left and right splash shields. At timing chain end of engine, remove 
engine mount strut near crankshaft balancer. Disconnect electrical connectors 
from ABS wheel speed sensors (if equipped) and suspension supports.  

4. Separate ball joint studs from steering knuckles. Remove stabilizer shaft from 
control arms and suspension supports. Remove bolts securing left suspension 
support to body. Lower the suspension support and control arm as an assembly. 
Use same procedure to remove right suspension support and control arm 
assembly.  

5. Disengage drive axles from transaxle, then support them with wire. See 
appropriate FWD AXLE SHAFTS article in DRIVE AXLES. Remove oil filter 
and adapter. Remove torque converter cover (A/T) or flywheel access cover 
(M/T). Remove starter.  

6. Remove A/C compressor (leave hoses connected). Disconnect exhaust pipe 
from manifold. Remove engine mount strut bracket from engine (near 
crankshaft balancer). On A/T models, disconnect transaxle cooler lines from 
radiator. Remove transaxle dipstick tube.  

7. On all models, put a suitable support table (such as a heavy table on rollers) 
under engine and transaxle assembly. Lower vehicle until engine and transaxle 
assembly just begins to rest on table. Remove remaining engine and transaxle 
mounts. Raise vehicle, leaving engine and transaxle assembly on table. 
Separate engine from transaxle. To install, reverse removal procedure. Fill and 
bleed cooling system. See COOLING SYSTEM BLEEDING.  

INTAKE MANIFOLD (UPPER) 

Removal 

See INTAKE MANIFOLD (LOWER). 
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Installation 

Clean gasket surfaces. Install NEW gaskets onto cylinder heads. Ensure all holes 
are aligned. For correct installation, observe reference marks on gaskets (if present). 
Install upper intake manifold. See Fig. 4. Using crisscross pattern, tighten bolts to 
specification. See TORQUE SPECIFICATIONS table. To complete installation, 
reverse removal procedure. Fill and bleed cooling system if it was drained. See 
COOLING SYSTEM BLEEDING. 

INTAKE MANIFOLD (LOWER) 

Removal 

1. Release fuel system pressure. See FUEL PRESSURE RELEASE. Remove 
top half of air cleaner assembly. Remove throttle body duct. Drain cooling 
system. Disconnect EGR pipe from exhaust manifold. Remove serpentine drive 
belt.  

2. Disconnect power brake vacuum hose from manifold. Disengage power 
steering lines from retainers at generator bracket. Remove generator. 
Disconnect spark plug wires. Remove ignition coil pack and EVAP solenoid as 
an assembly. Disconnect vacuum lines, coolant hoses and electrical connectors 
as necessary.  

3. Remove MAP sensor. Remove bolts securing upper intake manifold to lower 
intake manifold. Remove upper intake manifold and throttle body as an 
assembly. Disconnect fuel lines from fuel rail. Support engine from above with 
Engine Support Fixture (J-28467-A) and Adapter Leg (J-36462). Remove 
engine mount assembly. Remove power steering pump (leave hoses 
connected).  

4. Remove coolant outlet housing. Remove rocker arm covers. Remove bolts 
securing lower intake manifold to cylinder heads. See Fig. 4. Remove lower 
intake manifold. If necessary, loosen rocker arms and remove push rods to 
remove gaskets.  

Installation 

NOTE: All gasket-mating surfaces need to be free of oil, and 
foreign material.
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1. Clean all gasket mating surfaces. Install lower intake manifold gaskets. Ensure 
all holes are aligned. For correct installation, observe reference marks on 
gaskets (if present).  

2. With the gaskets in place, apply a 0.31-0.39" (8-10 mm) drop of GM® RTV 
sealer (12346286 US; 10953472 Canada) or equivalent to the 4 corners of the 
intake manifold-to-block joint. See Fig. 4. Connect the drops at both ends on 
the ridge where the front and rear of lower intake manifold contacts the block 
with a bead of RTV sealer that is 0.31-0.39" (8-10 mm) wide and 0.12-
0.20" (3.0-5.0 mm) thick. 

3. Intake push rods (marked Orange) are shorter than exhaust push rods (marked 
Blue). Install push rods and rocker arms in original locations. If applicable, 
adjust valve lash. See VALVE CLEARANCE (LASH) ADJUSTMENT 
under ADJUSTMENTS. Install lower intake manifold.  

4. Tighten lower intake manifold vertical bolts in sequence to specification, then 
tighten lower intake manifold diagonal bolts in sequence to specification. See 
TORQUE SPECIFICATIONS table. See Fig. 5.  

5. To complete installation, reverse removal procedure. Fill and bleed cooling 
system. See COOLING SYSTEM BLEEDING.  

NOTE: Failure to tighten lower intake manifold vertical bolts 
before the diagonal bolts may cause an oil leak.
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Fig. 4: Exploded View Of Intake Manifold Components 
Courtesy of GENERAL MOTORS CORP. 
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Fig. 5: Lower Intake Manifold Tightening Sequence 
Courtesy of GENERAL MOTORS CORP. 

EXHAUST MANIFOLD (LEFT) 

Removal 

1. Disconnect negative battery cable. Remove top half of air cleaner assembly. 
Remove throttle body duct. Partially drain cooling system. Disconnect upper 
radiator hose from thermostat housing. Disconnect coolant by-pass pipe from 
water pump and exhaust manifold.  

2. Remove heat shield from exhaust crossover pipe. Disconnect exhaust crossover 
pipe from manifold. Disconnect spark plug wires. Remove heat shield, nuts 
and exhaust manifold.  

Installation 

Reverse removal procedure using NEW gasket. Tighten exhaust manifold fasteners 
to specification. See TORQUE SPECIFICATIONS table. Fill and bleed cooling 
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system. See COOLING SYSTEM BLEEDING. 

EXHAUST MANIFOLD (RIGHT) 

Removal 

1. Disconnect negative battery cable. Remove top half of air cleaner assembly. 
Remove throttle body duct. Remove heat shield from exhaust crossover pipe. 
Disconnect exhaust crossover pipe from manifold. Remove oxygen sensor. 
Disconnect EGR pipe from manifold.  

2. Raise and support vehicle. Remove transaxle oil fill tube (A/T). Disconnect 
exhaust downpipe from manifold. Disconnect exhaust pipe from catalytic 
converter flange. Support catalytic converter. Remove torque converter heat 
shield from body. Remove heat shield and exhaust manifold nuts. Remove 
exhaust manifold through bottom of engine compartment.  

Installation 

Reverse removal procedure using NEW gasket. Tighten exhaust manifold fasteners 
to specification. See TORQUE SPECIFICATIONS table. Fill and bleed cooling 
system. See COOLING SYSTEM BLEEDING. 

CYLINDER HEAD 

Removal (Left) 

1. Release fuel system pressure. See FUEL PRESSURE RELEASE. Drain 
cooling system. Remove lower intake manifold. See INTAKE MANIFOLD 
(LOWER). Remove exhaust crossover pipe.  

2. Remove rocker arm covers. Remove rocker arm nuts, rocker arms, and push 
rods. Remove oil dipstick tube. Remove cylinder head bolts, cylinder head and 
gasket.  

Removal (Right) 

Disconnect negative battery cable. Release fuel system pressure. See FUEL 
PRESSURE RELEASE. Drain cooling system. Remove lower intake manifold. 
See INTAKE MANIFOLD (LOWER). Remove exhaust crossover pipe. Remove 
rocker arm covers. Remove rocker arm nuts, rocker arms, and push rods. Remove 
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cylinder head bolts, cylinder head and gasket. 

Inspection (Left & Right) 

If warpage ofValve rocker arms are mounted to cylinder head by non-adjustable 
bolts. Although valve lash is not adjustable, if cylinder head has been resurfaced, 
rocker arm pedestals may be shimmed to compensate. No further information is 
available from manufacturer. If cylinder head gasket surface exceeds specification, 
machine surface. See CYLINDER HEAD table under ENGINE 
SPECIFICATIONS. DO NOT remove more than .010" (.25 mm) of material from 
original surface. 

Installation (Left & Right) 

1. Clean cylinder head bolt threads and cylinder block holes. Install gasket on 
cylinder block with THIS SIDE UP mark up (if equipped). Ensure all holes 
align with cylinder block. Install cylinder head. Apply GM Sealant (1052080) 
to head bolt threads.  

2. Tighten cylinder head bolts to specification in sequence. See TORQUE 
SPECIFICATIONS. See Fig. 6. To complete installation, reverse removal 
procedure. Fill and bleed cooling system. See COOLING SYSTEM 
BLEEDING.  

Fig. 6: Cylinder Head Bolt Tightening Sequence 
Courtesy of GENERAL MOTORS CORP. 

FRONT COVER 
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Removal 

1. Disconnect negative battery cable. Drain cooling system. Support engine from 
above with Engine Support Fixture (J-28467) and Adapter Leg (J-36462). 
Remove engine mount assembly. Remove engine mount bracket support. 
Remove serpentine drive belt.  

2. Remove power steering pump (leave hoses connected). Loosen top 2 A/C 
compressor bolts. Raise and support vehicle. Remove right front wheel and 
inner splash shield. Remove flexplate/flywheel cover. Remove bolt and washer 
securing crankshaft balancer. Use a puller to remove crankshaft balancer.  

3. Remove serpentine drive belt tensioner. Remove engine mount strut between 
top of radiator panel and left side of engine. Disconnect electrical connectors 
from ABS front wheel speed sensors (if equipped) and suspension supports. 
Separate right ball joint stud from steering knuckle. Disconnect stabilizer shaft 
from right control arm and right suspension support. Remove bolts, then 
remove right suspension support and control arm as an assembly.  

4. Remove bolts securing A/C compressor to oil pan. Remove oil filter and 
adapter. Remove engine mount strut bracket. Remove brace between engine 
and transaxle. Drain crankcase. Remove starter. Remove oil pan. See OIL 
PAN. Remove crankshaft sensor. Remove lower bolts from front cover. Lower 
vehicle. Remove coolant by-pass pipe. Disconnect radiator hose from coolant 
outlet housing. Remove upper bolts and front cover. Remove oil seal from 
front cover.  

Installation 

1. Apply RTV sealant to sealing surface of front cover. Install NEW front cover 
oil seal. See FRONT COVER OIL SEAL. Apply RTV sealant to keyway in 
crankshaft and crankshaft damper.  

2. Install crankshaft damper using Damper Installer (J-29113). Ensure damper 
installer threads are inserted at least .20" (5.1 mm) into crankshaft. To 
complete installation, reverse removal procedure.  

FRONT COVER OIL SEAL 

Removal 
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Remove serpentine drive belt. Raise and support vehicle. Remove right front wheel 
and inner fender splash shield. Remove flexplate/flywheel cover. Prevent crankshaft 
from turning, and remove crankshaft balancer bolt. Remove crankshaft balancer 
with a puller. Remove crankshaft balancer key. Pry seal out of front cover with a 
large screwdriver. 

Installation 

Lubricate seal with engine oil. Using Seal Installer (J-35468), install seal with open 
end toward engine. To complete installation, reverse removal procedure. 

TIMING CHAIN 

Removal 

Rotate crankshaft until cylinder No. 1 is at TDC of compression stroke (align 
timing mark on crankshaft balancer with mark on front cover). Disconnect negative 
battery cable. Remove front cover. See FRONT COVER. Remove camshaft 
sprocket bolt. Remove camshaft sprocket and timing chain. Remove crankshaft 
sprocket with Crankshaft Sprocket Remover (J-5825-A). 

Installation 

1. Install crankshaft sprocket (if removed) using Installer (J-38612). If camshaft 
or crankshaft was rotated during removal of chain or sprockets, rotate camshaft 
and/or crankshaft as necessary to align timing marks. See Fig. 7.  

2. Install timing chain onto camshaft sprocket. Hold camshaft sprocket vertically 
with chain hanging down. Install timing chain onto crankshaft sprocket, then 
camshaft sprocket onto camshaft. Install and tighten camshaft sprocket bolt to 
specification. See TORQUE SPECIFICATIONS table. Lubricate timing 
chain with engine oil. To complete installation, reverse removal procedure.  

NOTE: If camshaft sprocket does not come off easily, lightly strike 
lower edge of sprocket with a plastic mallet.
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Fig. 7: Aligning Timing Marks 
Courtesy of GENERAL MOTORS CORP. 

VALVE LIFTERS 

Removal 

Disconnect negative battery cable. Remove lower intake manifold. See INTAKE 
MANIFOLD (LOWER). Remove rocker arms and push rods. Remove bolts and 
lifter guide. Remove lifters. Mark component locations for installation reference. 

Installation 

If installing old lifters, lubricate lifters and bores with engine oil. If replacing lifters, 
lubricate lifter and bores with Prelube (1052365). Install lifters. To complete 
installation, reverse removal procedure. Tighten nuts and bolts to specification. See 
TORQUE SPECIFICATIONS table. 
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