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REVISION CONTROL INFORMATION 
 
 

Revision  Date Change Description (s) 

1 02/06/2016 Initial Release 

 
2 12/10/2018 Updated Cross over plate. 

3 02/14/2019 Update distributor instructions. 

4 10/31/2019 Updated all main bearing cap images and bolt images. 

5 12/03/2019 Included low-load valve spring specifications. 

6 12/01/2021 Corrected Push Rod Length. Added Coil Near Plug ignition system 
components. 

7 10/05/2022 Added rear oil seal orientation graphic 

8 09/19/2023 
Added additional dimensions to the Engine Mechanical Specifications table 
for the push rods and added additional step adding measuring data and 
illustration.  

9 09/06/2024 Added procedure to apply RTV to front cover 

10 1/222024 Added Turbocharged Engine components 
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The instructions contained within this manual are general instructions, the product you have may be 

different from the products shown in the manual.  When in doubt, contact the OEM or PSI technical 

support team.  
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Engine Mechanical - 4.3L 

Specifications 
Fastener Tightening Specifications 

 

Torque Specifications 

Fastener Specification (SAE) Specification (Metric) Lube/Sealant 

Main Cap 15 ft-lb + 73° 20.3 N-m + 73° ARP Ultra-Torque 

Rod Bolts 20 ft-lb + 70° 27.1 N-m + 70° ARP Ultra-Torque 

Cam Retainer Bolts 106 in-lb 12 N-m - 

Cam Gear Bolts 18 ft-lb 24.4 N-m - 

Oil Pump Bolt 66 ft-lb 89.5 N-m Red Thread Sealant 

Oil Pan 18 ft-lb 24.4 N-m Blue Thread Sealant 

Oil Filter Adapter 41 ft-lb 55.6 N-m - 

Timing Cover 106 in-lb 12 N-m - 

Balancer Bolt 58 ft-lb 79 N-m - 

Cylinder Head Bolts - Long 22 ft-lb + 75° 29.8 N-m + 75° PTFE Thread Sealant 

Cylinder Head Bolts - Medium 22 ft-lb + 65° 29.8 N-m + 65° PTFE Thread Sealant 

Cylinder Head Bolts - Short 22 ft-lb + 55° 29.8 N-m + 55° PTFE Thread Sealant 

Lifter Hold Down Bolts 12 ft-lb (144 in-lb) 16.3 N-m Blue Thread Sealant 

Intake Bolts 27 in-lb + 106 in-lb + 132 in-lb 3.1 N-m + 12 N-m + 14.9 N-m Oil 

Rocker Arm Bolts 30 ft-lb 40.70 N-m Assembly Lube 

Valve Cover Bolts 106 in-lb 12 N-m - 

Crank Sensor Bolt 106 in-lb 12 N-m - 

Water Pump 35 ft-lb 47.5 N-m - 
Flywheel 74 ft-lb 100.3 N-m Red Thread Sealant 

Flywheel flat face adaptor 50 ft-lb 67.7  N-m Blue Thread Sealant 

Flywheel Housing 35 ft-lb 47.5 N-m Blue Thread Sealant 

Exhaust Manifold 35 ft-lb 47.5 N-m - 

NPT Plugs Iron 1/4" - 3/4" 150 in-lbs + 3/4 turn 17 N-m + 3/4 turn PTFE Thread Sealant 

Oil Pan Baffle 92 in-lb 10.4 N-m - 

Oil Pan Drain Bolt 18 ft-lb 24.4 N-m Dry 

Starter Bolts 40 ft-lb 54.2 N-m - 

Block Drain Plug 22 ft-lb + 1/2 turn 29.8 N-m + 1/2 turn PTFE Thread Sealant 

Balancer Shaft Retainer Bolt 106 in-lb 12 N-m - 

Bolt, Rear Oil Crossover Cover 8.3 ft-lbs (106 in-lbs) 11.97 N-m - 

Long R Cr Shf Oil Seal Hsg Bolt 106 in-lb 12 N-m - 

Short R Cr Shf Oil Seal Hsg Bolt 106 in-lb 12 N-m - 
Nut, R Cr Shf Oil Seal Hsg 106 in-lb 12 N-m - 

Stud and Nut, R Cr Shf Oil Seal Hsg 106 in-lb 12 N-m - 

Retainer, R Cr Shf Oil Seal Hsg 53 in-lb 6 N-m - 

NPT Plugs Iron 1/4-3/4 150 in-lb 17 N-m PTFE Thread Sealant 

Spark Plug 22 ft-lb 29.8 N-m Dry 
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Engine Mechanical Specifications 
 

Clearance 

Application Specification (SAE) 
Specification 

(Metric) 

B
lo

c
k
 

Bore, Cylinder 4.0016 - 4.0008 101.641 - 101.620 

Stroke 3.4799 88.389 

Out-of-Round, Cylinder Bore 0.002 0.05 

Taper, Cylinder Bore 0.0138 0.35 

 
 
 
Flatness, Head Deck Surface 

0.002 0.05 

0.0020 Across 5.906 in 0.051 Across 150 mm 

0.0010 Between bolts 0.025 Between Bolts 

0.0010 Across 0.984 in 0.025 Across 25 mm 

Diameter, Main Bores 2.6411 ± 0.0005 67.084 ± 0.013 

Diameter, Camshaft Bearing Bore (1) 2.0200 ± 0.0005 51.308 ± 0.013 

Diameter, Camshaft Bearing Bore (2) 2.0100 ± 0.0005 51.054 ± 0.013 

Diameter, Camshaft Bearing Bore (3) 2.0000 ± 0.0005 50.800 ± 0.013 

Diameter, Camshaft Bearing Bore (4) 2.0200 ± 0.0005 51.308 ± 0.013 

Freeze Plug Press (Steel) 0.0140 - 0.0240 0.356 - 0.610 

Freeze Plug Press, Cam Tunnel (Steel) 0.0075 - 0.0135 0.191 - 0.343 

Crank to Camshaft Centerline 4.6409 ± 0.0100 117.879 ± 0.254 

Height, Deck 9.0270 - 9.0250 229.286 - 229.235 

Height, China Rail 9.9350 - 9.9150 252.349 - 251.841 

P
is

to
n

 &
 A

c
c
e
s
s
o

ri
e
s
 

Clearance, Piston Dome to Block Deck 0.015 0.38 

Diameter, Skirt 3.9993 - 3.9999 101.582 - 101.597 

Gap, Top Ring (@4.0010 Gage Diameter) 0.0100 - 0.0160 0.254 - 0.406 

Gap, 2nd Ring (@4.0010 Gage Diameter) 0.0180 - 0.0260 0.457 - 0.660 

Gap, Oil Control Ring (@4.0000 Gage Diameter) 0.0100 - 0.030 0 0.254 - 0.762 

Bore, Wrist Pin 0.9281 - 0.9287 23.574 - 23.589 

Diameter, Pin 0.9280 - 0.9274 23.571 - 23.556 

Tension, Oil Ring 7.5 lbf - 12.5 lbf 33.4 N - 55.6 N 

Clearance, Piston to Bore 0.0009 - 0.0023 0.023 - 0.058 

Weight, Piston 1.1288 lbf ± 0.0110 lbf 5.021 N ± 0.049 N 

Diameter (Dial) , Piston Gage 3.9940 ± 0.0118 101.448 ± 0.300 

C
o

n
n

e
c
ti

n
g

 R
o

d
 Clearance, Small End (Bearing to Wrist Pin) 0.0005 - 0.0011 0.013 - 0.028 

Clearance, Big End (Crank Pin to Bearing) 0.0015 - 0.0031 0.038 - 0.079 

Rod Side Clearance, Big End Side 0.0059 - 0.0138 0.150 - 0.351 

Diameter, Big End (No Bearing) 2.3752 ± 0.0004 60.330 ± 0.010 
Width, Big End 0.8925 ± 0.0019 22.670 ± 0.048 
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Weight, Connecting Rod 1.1288 ± 0.0110 28.672 ± 0.280 

Distance, Big to Small End Centerline 5.7000 ± 0.0030 144.780 ± 0.076 

C
ra

n
k

s
h

a
ft

 

Diameter, Connecting Rod (PIN) Journal 2.2493 ± 0.0006 57.132 ± 0.015 

Out-of-Round, Connecting Rod (PIN) Journal 0.0003 0.008 

Cylindricity, Connecting Rod (PIN) Journal 0.0003 0.008 

Width, Connecting Rod (PIN) 0.9043 - 0.9004 22.970 - 22.870 

Diameter, Main Journal (#1 - #3) 2.4489 ± 0.0005 62.202 ± 0.013 

Diameter, Main Journal (#4 ONLY) 2.4489 ± 0.0006 62.202 ± 0.015 

Runout, Main Journal 0.0004 0.01 

Cylindricity, Main Bearing (#4) 0.0002 0.005 

Width, Main Bearing (#4) 1.7205 - 1.7197 43.701 - 43.680 

Clearance, Main Bearing (#1-3) 0.0011 - .0023 0.028 - 0.058 

Clearance, Main Bearing (#4) 0.0011 - .0028 0.028 - 0.071 

End Play (Fully Assembled) 0.0020 - .0079 0.051 - 0.203 

Crank Sprocket Interference 0.0090 - 0.0129 0.229 - 0.330 

Harmonic Damper Interference 0.0049 - 0.0075 0.124 - 0.191 

Diameter, Snout 1.2400 - 1.2379 31.496 - 31.445 

C
a
m

s
h

a
ft

 

Diameter, Journal 1.8697 - 1.8677 47.490 - 47.440 

Runout, Journal Max = 0.002 Max = 0.05 

Bearing Clearance, #1-4 0.0010 - 0.0052 0.025 - 0.132 

End float (Fully Assembled) 0.0010 - 0.0089 0.025 - 0.226 

Diameter, Base Circle 1.2594 - 1.2554 31.989 - 31.887 

Lobe Lift, Exhaust 0.243 6.74 

Lobe Lift, Intake 0.265 6.16 

C
y
li

n
d

e
r 

H
e
a
d

 

Flatness, Head Deck Surface 

0.0020 Across 5.906 0.051 Across 150 mm 

0.0012 Between Bolts 0.03 Between Bolts 

0.0001 Across 0.984 0.025 Across 25 mm 

Surface Finish Rz, Head Deck ΜЮΤΥΤШ͓ŔŰ ΜЮΜΞΜШ͓ů 

Surface Finish Rmax, Head Deck ΜЮΦΥΠШ͓ŔŰ ΜЮΜΞΡШ͓ů 

Leakage Rate, Combustion Chamber 1 inch Hg/3 sec @ 34 inch Hg 3.4 kPa/3 sec @ 115.1 kpa 

Volume, Combustion Chamber 3.8354 in³ 62.851 cc 

Ratio, Compression 9.6:1 - 10:1 

Valve Seat Runout, Intake Max = 0.002 Max = 0.05 

Valve Seat Runout, Exhaust Max = 0.002 Max = 0.05 

V
a
lv

e
s
 

Diameter, Valve Stem, Intake 0.3413 ± 0.0004 8.669 ± 0.010 

Valve Stem to Guide Clearance, Intake 0.0005 - 0.0019 0.013 - 0.048 

Valve Guide Cylindricity, Intake 0.0005 0.013 

Valve Seat Runout, Intake Max = 0.002 Max = 0.05 

Valve Seat Face Angle, Intake ΠΡ֪ШӆШΜЮΞΡ֪ 

Head Deck to Valve Seat Gage Point, Intake 0.6630 - 0.6430 16.840 - 16.332 

Diameter, Valve Stem, Exhaust 0.3409 ± 0.0004 8.659 ± 0.102 
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Valves 

Application  Specification (SAE) Specification (Metric)  

Valve Stem to Guide Clearance, Exhaust 0.0009 - 0.0023 0.023 - 0.058 

   

Valve Guide Cylindricity, Exhaust 0.0005 0.013 

Valve Seat Runout, Exhaust Max = 0.002 Max = 0.05 

Valve Seat Face Angle, Exhaust ΠΡ֪ШӆШΜЮΞΡ֪ 

Head Deck to Valve Seat Gage Point, Exhaust 0.6071 15.42 

Valve Guide Cylindricity, Exhaust Max = 0.0005 Max = 0.013 

V
a
lv

e
 S

p
ri

n
g

 

Valve Spring Load, Installed Height, Intake 100 lbf - 110 lbf 445 N - 489 N 

Valve Spring Load, Installed Height, Exhaust 100 lbf - 110 lbf 445 N - 489 N 

I.D. (Minimum), Valve Spring 0.605 +/- 0.010 15.37 +/- 0.25 

Valve Spring Installed Height, Intake 1.8 45.72 

Valve Spring Installed Height, Exhaust 1.8 45.72 

L
o

w
-L

o
a

d
 V

a
lv

e
 

S
p

ri
n

g
 

Valve Spring Load, Installed Height, Intake 73 +/- 2.87 lbf 667.2 +/- 23.5 N 

Valve Spring Load, Installed Height, Exhaust 73 +/- 2.87 lbf 667.2 +/- 23.5 N 

I.D. (Minimum), Valve Spring 15.37 +/- 0.25 

Valve Spring Free Height, Intake 57.8 

Valve Spring Free Height, Exhaust 57.8 

H
y
d

ra
u

li
c
 

L
if

te
r 

Preload, Lifter 0.0300 - 0.0701 0.762 - 1.781 

Clearance, Lifter to Bore 0.0024 - 0.0011 0.061 - 0.028 

Diameter, Lifter 0.8424 +/- 0.0004 21.397 +/- 0.010 

P
u

s
h

 R
o

d
 

Length, Intake 7.200 +/- 0.010 182.88 +/- 0.25 

Length, Exhaust 7.293 +/- 0.010 184.020 +/- 0.25 

Diameter, Oiling Hole 0.0750 - 0.0810 1.905 - 2.057 

Diameter, Ball 0.3070 - 0.3170 7.798 - 8.052 

*Length, Over Flats, Intake 7.272 184.70 

*Length, Over Flats, Exhaust 7.365 187.07 

IGN Gap, Spark Plug ΜЮΜΟΡњ 0.88 mm 

Oil Capacity 
Dry Fill (Naturally Aspirated) 5.0 qt 4.73 L 

Drain and Fill (Naturally Aspirated) 4.5 qt 4.26 L 

Rocker Rocker Ratio 1.7 

Harmonic 
Balancer 

Diameter, Damper I.D. 1.2447 - 1.2459 - 31.646 

*   Refer to Valve Rocker Arm and Push Rods Clean and Inspect for more information on detailed measuring information. 
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Engine Identification 

 
Power Solutions International, Inc. (PSI) 4.3 Liter 
engines may be identified with PSI branding 
throughout the engine. ñPSIò will be found on the valve 
covers, timing cover, engine block, and oil pan. 

 
 
 
 
 
 
 
 
 
 
 
 

 
The engine serial number is located on the valve 
cover of the engine as well as stamped into the left 
rear of the engine block. The engine serial number 
format is shown below.   4.3P or 43P followed by a 
sequence of numbers. 

 

4.3P0000001 or 43P0000001  
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Diagnostic Information and Procedures 

Base Engine Misfire Diagnosis 
Checks Action 

Engine performance diagnosis procedures are detailed in the Engine Controls section and should be referenced for any 
concerns related to drivability, emissions, or the Malfunction Indicator Lamp (MIL). 
The following diagnostic procedures address common issues and their potential causes. Once the issue is identified, 
resolve it through adjustment, repair, or replacement as necessary. For detailed procedures, refer to the relevant 
section of the service manual. 
This diagnostic table focuses on identifying engine misfire issues caused by mechanical concerns, such as: 

¶ Faulty camshaft 

¶ Worn or damaged bearings 

¶ Bent valve pushrods 
 

This table does not address issues caused by crossed fuel injector wires, faulty fuel injectors, or other drivability 
component failures that may contribute to misfires. 

¶ For Base Engine Misfire diagnosis, begin with the preliminary information below before moving to the specific 
category. 

Preliminary 1. Perform a visual inspection of the following: 

¶ Ignition system (distributor cap/rotor, spark plug wires, spark plugs) 

¶ A loose or improperly installed engine flywheel or crankshaft balancer 

¶ Worn, damaged or misaligned accessory drive system components 

2. Listen to the engine for any abnormal internal engine noises 

3. Inspect the engine for acceptable oil pressure 

4. Verify if the engine has excessive oil consumption 

5. Verify if the engine has excessive coolant consumption 

6. Perform a compression test on the engine 

Intake Manifold Leaks An intake manifold that has a vacuum leak may cause a misfire. Inspect for the 
following: 

¶ Improperly installed or damaged vacuum hoses 

¶ Faulty or improperly installed lower intake manifold and/or gaskets 

Cracked or damaged lower intake manifold 

¶ Improperly installed MAP sensor 

¶ The sealing grommet of the MAP sensor should not be torn or 

damaged Improperly installed throttle body or damaged gasket 

¶ Warped intake manifold 

¶ Warped or damaged cylinder head sealing surface 

Coolant Consumption Coolant consumption may or may not cause the engine to overheat. Inspect for the 
following: 

¶ External coolant leaks 

¶ Faulty cylinder head gasket 

¶ Warped cylinder head 

¶ Cracked cylinder head 

¶ Damaged engine block 
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Base Engine Misfire Diagnosis (contôd) 
 

Checks Action 

Abnormal Internal Engine Noises 1. Start the engine and determine if the noise is timed to the engine camshaft 

speed or the crankshaft speed. 

2. Using a timing light, two knocks per flash is the crankshaft speed and one 

knock per flash is the engine camshaft speed. 

3. If the noise is timed to the engine camshaft speed, inspect the 

following: Missing or loose valve train components 

Worn or loose valve rocker arms 

Worn or bent valve pushrods 

Faulty valve springs 
Bent or burnt valves 

Worn engine camshaft lobes 

Worn or damaged camshaft timing chain and/or sprockets 

Important: A slight COLD knock or piston slapping noise could be considered 

normal if not present after the engine has reached normal operating 

temperatures. 

If the knock is timed to the crankshaft speed, inspect the following: 

Worn crankshaft or connecting rod bearings 

Piston to cylinder damage 

Worn piston or piston pin 

Faulty connecting rod 
Excessive carbon build-up on the top of the piston 

No Abnormal Internal Engine Noise 1. Inspect for a worn or improperly installed camshaft timing chain and/or sprockets. 

2. Remove the valve rocker arm cover on the side of the engine with the cylinder 

that is misfiring. 
3. Inspect for the following: 

Loose valve rocker arm studs 
Bent valve push rods 

Faulty valve springs 

Faulty valve lifters (bleeding down) 

Worn, or improperly seated valves 

Worn engine camshaft lobes 
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Engine Compression Test 

1. Disconnect the positive ignition coil wire plug from ignition coil. 
2. Disconnect the fuel injector electrical connector. 

3. Remove all the spark plugs. 

4. Block the throttle plate wide open. 

5. Charge the battery if the battery is not fully charged. 

6. Start with the compression gauge at zero. Then crank the engine through four compression strokes (four 

puffs). 

7. Make the compression check the same for each cylinder. Record the reading. 

The minimum compression in any one cylinder should not be less than 70 percent of the highest cylinder. No 

cylinder should read less than 690 kPa (100 psi). For example, if the highest pressure in any one cylinder is 

1035 kPa (150 psi), the lowest allowable pressure for any other cylinder would be 725 kPa (105 psi). (1035 x 

70% = 725) (150 x 70% = 105). 

8. If some cylinders have low compression, inject approximately 15 ml (one tablespoon) of engine oil into 

the combustion chamber through the spark plug hole. 

Å Normal - Compression builds up quickly and evenly to the specified compression for each cylinder. 

Å Piston Rings Leaking - Compression is low on the first stroke. Then compression builds up with the 

following strokes but does not reach normal. Compression improves considerably when you add oil. 

Å Valves Leaking - Compression is low on the first stroke. Compression usually does not build upon the 

following strokes. Compression does not improve much when you add oil. 

Å If two adjacent cylinders have lower than oil into the combustion chamber through the spark plug hole. 

Å Normal - Compression builds up quickly and evenly to the specified compression for each cylinder. 

Å Piston Rings Leaking - Compression is low on the first stroke. Then compression builds up with the 

following strokes but does not reach normal. Compression improves considerably when you add oil. 

Å Valves Leaking - Compression is low on the first stroke. Compression usually does not build upon the 

following strokes. Compression does not improve much when you add oil. 

Å If two adjacent cylinders have lower than normal compression, and injecting oil into the cylinders does not 

increase the compression, the cause may be a head gasket leaking between the two cylinders. 

9. Install the removed parts. 

10. Connect the disconnected components. 
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Engine Noise Diagnosis 
Symptoms Cause 

To effectively diagnose engine noise complaints, follow these systematic steps to isolate and identify the source: 
1. Identify the Type of Noise: Determine the characteristics of the noise. Is it a light rattle or tapping sound, or does it 

resemble a deep rumble or knocking? Pinpointing the type of noise helps narrow down potential sources. 
2. Observe the Operating Conditions: Note the specific conditions under which the noise occurs. Include details such as: 

o Ambient temperature. 
o Amount of engine warm-up time. 
o Engine temperature. 
o Engine RPM. 
o Any other relevant operational factors. 

3. Locate the Source: Determine where the noise is most pronounced on the engine. This could be in the upper or lower 
sections, or near specific components. 

4. Evaluate the Noise Frequency: 
o Synchronized with Engine Speed: Noises that match engine speed may involve the crankshaft, flywheel, 

connecting rods, crankshaft balancer, pistons, or related components. 
o Half Engine Speed: Noises that occur at half engine speed are typically associated with the valve train, including 

components like valve rocker arms, lifters, and the camshaft timing chain. 

5. Compare with Known Engine Sounds: Cross-reference the noise with similar engines under the same conditions. Ensure 
that you are not trying to fix a noise that is considered normal for the engine type or model 

Noise on Start-Up but Only Lasts a Few 

seconds 

Improper oil viscosity. Install the recommended oil viscosity for the expected 
temperatures. 

Worn or dirty valve lifters 

Excessive piston-to-cylinder bore clearance 

Excessive piston pin-to-bore clearance 
Excessive crankshaft bearing 

clearance 

Knocks Cold and Continues for 1 to 

2 Minutes 

Loose or broken crankshaft balancer or accessory drive 

components Excessive piston-to-bore clearance 

A cold piston knock which appears in 1.5 minutes should be considered 

acceptable. 
A cold engine knock usually disappears when the specific cylinders secondary 
ignition circuit is grounded out. 

Intermittent Noise on Idle, Disappearing 

When Engine Speed is Increased 
Improper oil viscosity. Install the recommended oil viscosity for the 

expected temperatures. 

Lower than specified oil pressure 

Install an oil pressure gauge and measure the engine oil 
pressure. Dirty or worn valve lifter 

Valve Train Noise (Rattle/Tapping) The following conditions may cause valve train 

noise: Lower than specified oil pressure 

Worn or faulty oil pump 

Loose oil pump-to-engine block 

bolt Loose valve rocker arm 

attachments 

Worn valve rocker arms and/or valve 

pushrods Broken valve spring 

Sticking valves 

Worn, dirty or faulty valve lifters 

Worn engine camshaft lobes 

Worn valve guides or valve 

stems 
Bent, broken or damaged timing chain sprocket teeth 
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Knocks Hot at 

Idle (Rumble/Knocking) 

The following conditions may cause a knocking noise: 

Malfunctioning accessory drive system 

components Loose or broken crankshaft 

balancer 

Detonation or spark knock 

Check for proper operation of the cooling, knock and ignition control 

components. Refer to diagnostic information in Engine Controls 

Excessive connecting rod bearing 

clearance Excessive piston pin-to-bore 

clearance 

Bent connecting rod 

Excessive crankshaft bearing clearance 
Loose torque converter bolts (if 
equipped) Cracked or damaged engine 
flywheel Exhaust leak at the exhaust 
manifold Combustion chamber deposits 

Exhaust System Noise and/or 

Leakage 

Exhaust system noise and/or leakage may be caused by the following 

conditions: Improperly installed or misaligned exhaust system 

components 
A cracked or broken exhaust manifold 

Damaged or worn exhaust manifold gaskets and/or 
seals Burnt or rusted out exhaust system components 
Broken or loose exhaust clamps and/or brackets 

 

Valve Train Diagnosis 

General Information 
Symptoms Cause 

A light tapping noise at half engine speed or with varying frequency often points to a valve train issue. Tapping noises usually become more 
pronounced as engine speed increases. 
Before diagnosing valve train noise, ensure that the engine oil level is correct and allow the engine to reach its normal operating temperature. This 
step ensures that all engine components have expanded to their typical operating state. 
To assess the noise accurately: 

1. Sit in the driverôs seat. 
2. Operate the engine at different speeds. 

3. Carefully listen for any abnormal noises that deviate from standard engine operation. 

 

Valve Train Noise Low engine oil pressure A worn or faulty oil pump 

A loose or plugged oil pump screen 

Loose valve rocker arm attachments (causing excessive valve lash) A worn or 
damaged valve rocker arm ball 

A worn valve rocker arm and/or valve pushrod  A 
broken valve spring 

Sticking valves 

Valve lifters worn, dirty or faulty A broken valve lifter guide Engine camshaft lobes 
worn 

Worn valve guides or valve stems Bent valve pushrods 

Excessive free play in the camshaft timing chain Bent, broken or damaged camshaft 
sprocket teeth 
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Diagnostic Table 

Step Action Value(s) Yes No 

DEFINITION: A light tapping noise at 1/2 engine speed, or any varying frequency. 

1 Is there valve train noise? ð Go to Step 2 System OK 

2 

Check for a high engine oil level. An engine with the 

engine oil level above the FULL mark on the oil level 

indicator allows the crankshaft counterweights to churn 

the engine oil into foam. When the foamy engine oil is 

pumped into the valve lifters, the valve lifters become 

noisy. A solid column of engine oil ensures proper valve 

lifter operation. Is the engine oil level too high? 

ð Go to Step 3 Go to Step 4 

3 
Drain the engine oil to the proper 

level. Is the tapping noise gone? 
ð System OK Go to Step 6 

4 

Check for a low engine oil level. An engine with the 

engine oil level below the ADD mark on the oil level 

indicator may allow the oil pump to pump air at high 

engine RPM. 

Is the engine oil level below the ADD mark on the oil level 

indicator? 

ð Go to Step 5 Go to Step 6 

5 
Add the engine oil as required. Is 

the tapping noise gone? 
ð System OK Go to Step 6 

6 

Check for the proper engine oil pressure. Refer to 

Engine Mechanical Specifications and Oil Pressure 

Diagnosis and Testing. 

Is the engine oil pressure within 

specifications? 

41.4 kPa (6 
psi) 

Go to Step 11 Go to Step 7 
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Diagnostic Table(contôd) 
 

Step Action Value(s) Yes No 

7 

Check the oil pump screen for damage or a loose fit to 

the oil pump. 

Is the oil pump screen loose or is the oil pump screen 
damaged? 

ð Go to Step 8 Go to Step 9 

8 
Repair as required. 

Is the tapping noise gone? 
ð System OK Go to Step 9 

9 

Check for a damaged oil pump or loose bolts. 

Refer to Oil Pump Clean and Inspect. 

Is the oil pump damaged or are the bolts loose? 

ð Go to Step 10 Go to Step 11 

10 
Repair as required. 

Is the tapping noise gone? 
ð System OK Go to Step 11 

11 

Remove and inspect the valve lifters, the valve rocker 

arms and the valve pushrods. Refer to Valve Rocker 

Arm and Pushrods Clean and Inspect and Valve Lifters 

and Guides Clean and Inspect. 

Are the components worn or damaged? 

ð Go to Step 12 Go to Step 13 

12 

Replace the components as 

required. Is the tapping noise 

gone? 

ð System OK Go to Step 13 

13 

Perform an engine camshaft lobe lift test. Refer to 

Camshaft and Bearings Clean and Inspect. 

Is the engine camshaft lobes within specifications? 

ð Go to Step 15 Go to Step 14 

14 
Replace the engine camshaft and valve 

lifters. Is the tapping noise gone? 
ð System OK Go to Step 13 

15 

Remove the engine front cover and inspect the camshaft 

timing chain and sprockets for excessive wear or 

damage. Refer to Timing Chain and Sprockets Clean 

and Inspect. Are the components worn or damaged? 

ð Go to Step 17 Go to Step 16 

16 

Replace the components as 

required. Is the tapping noise 

gone? 

ð System OK Go to Step 17 

17 

Perform a complete disassembly of the engine and 

inspect all components. 

Are the components worn or damaged? 

ð System OK Go to Step 11 

18 

Replace the components as required. 

Did you complete the worn or damaged component 

replacement? 

ð System OK ð 
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Oil Consumption 

Excessive oil consumption (not due to leaks) is defined as the use of 1.9 liters (2 quarts) of engine oil 

within 100 hours of operation. During the initial engine break-in period, which typically lasts between 150-

200 hours, oil consumption may exceed 1.9 liters (2 quarts) or more. Causes of excessive oil consumption 

include:  
ς Worn piston rings or cylinder walls ï leading to increased oil bypass into the combustion chamber. 

ς Valve guide wear or damage ï causing oil to seep into the combustion chamber. 
ς Improperly seated or worn valve seals ï resulting in oil leakage into the combustion area. 
ς Faulty or clogged PCV (positive crankcase ventilation) system ï leading to increased crankcase pressure and 

oil consumption. 

ς Poor oil quality or improper oil viscosity ï potentially leading to higher oil consumption. 
ς Extended high-load or continuous operation ï increasing oil consumption due to higher engine stresses. 
ς Incomplete piston ring seating during break-in ï causing temporary higher oil usage during early operation. 

ς Engine overheating ï which can thin oil and cause increased consumption. 
ς Inappropriate maintenance intervals ï potentially leading to degradation of internal engine parts that contribute to 

oil use. 

Oil Pressure Diagnosis and Testing 

1. With the application on a level surface, allow adequate drain down time (2-3 minutes) and measure for 

a low engine oil level. 

Add the recommended grade engine oil and fil the crankcase until the oil level measures FULL   on the oil 

level indicator. 

2. Operate the engine and verify low or no oil pressure on the application oil pressure gauge or the oil 

indicator light. 

Listen for a noisy valve train or a knocking noise. 

3. Inspect for the following: 

Å Engine oil diluted by moisture or unburned fuel mixtures 

Å Improper engine oil viscosity for the expected temperature 

Å Incorrect or faulty oil pressure gauge sensor 

Å Incorrect or faulty oil pressure gauge 

Å Plugged oil filter 

Å Malfunctioning oil filter bypass valve 

4. Remove the oil pressure gauge sensor or another engine block oil gallery plug. 

5. Install an oil pressure gauge. 

6. Start the engine and then allow the engine to reach normal operation temperature. 

7. Measure the engine oil pressure at the following RPM. 

Specification 

ς 42 kPa (6 psig) (minimum) at 1,000 RPM 

ς 125 kPa (18 psig) (minimum) at 2,000 RPM 

8. If the engine oil pressure is below minimum specifications, inspect the engine for one or more of 

the following: 

Å Oil pump worn or dirty. 

Å Malfunctioning oil pump pressure relief valve. 

Å Oil pump screen loose, plugged, or damaged. 

Å Excessive bearing clearance. 

Å Cracked, porous or restricted oil galleries. 

Å Engine block oil gallery plugs missing or incorrectly installed. 

Å Broken valve lifters.  
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Oil Leak Diagnosis 

Step Action Value(s) Yes No 

Important: You can repair most fluid leaks by first visually locating the leak, repairing, or replacing the component, or by 

resealing the gasket surface. Once the leak is identified, determine the cause of the leak. Repair the cause of the leak as well 

as the leak itself. 

1 

1. Operate the application until it reaches normal 

operating temperature. 

2. Park the application on a level surface, over 

a large sheet of paper or other clean 

surface. 

ð Go to Step 2 System OK 

2 
Can you identify the type of fluid and the approximate 

location of the leak? 
ð Go to Step 10 Go to Step 3 

3 

1. Visually inspect the suspected area. Use a 

small mirror to assist in looking at hard to see 

areas. 

2. Check for leaks at the following locations: 

Å Sealing surfaces 

Å Fittings 

Å Cracked or damaged components 

Can you identify the type of fluid and the approximate 

location of the leak? 

ð Go to Step 10 Go to Step 4 

4 

1. Completely clean the entire engine and 

surrounding components. 

2. Operate the application for several kilometers 

(miles) at normal operating temperature and at 

varying speeds. 

3. Park the application on a level surface, over 

a large sheet of paper or other clean 

surface. 

4. Wait (15 minutes). 

5. Identify the type of fluid and the 

approximate location of the leak. 

Can you identify the type of fluid and the approximate 

location of the leak? 

ð Go to Step 10 Go to Step 5 

5 

1. Visually inspect the suspected area. Use a 

small mirror to assist in looking at hard to see 

areas. 

2. Check for leaks at the following locations: 

Å Sealing surfaces 

Å Fittings 

Å Cracked or damaged components 

Can you identify the type of fluid and the approximate 

location of the leak? 

ð Go to Step 10 Go to Step 6 
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Oil Leak Diagnosis (contΩd) 

Step Action Value(s) Yes No 

6 

1. Completely clean the entire engine and 

surrounding components. 

2. Apply an aerosol-type powder (baby powder, foot 
powder, etc.) to the suspected area. 

3. Operate the application for several kilometers (miles) at 

normal operating temperature and at varying speeds. 

4. Identify the type of fluid and the approximate location 

5. of the leak, from the discolorations in the powder surface. 
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Oil Leak Diagnosis (contΩd) 

 

Step Action Value(s) Yes No 

6 
Can you identify the type of fluid and the approximate 

location of the leak? 
ð Go to Step 10 Go to Step 4 

7 

1. Visually inspect the suspected area. Use a small 

mirror to assist in looking at hard to see areas. 

2. Check for leaks at the following locations: 

Å Sealing surfaces 

Å Fittings 

Å Cracked or damaged components 

Can you identify the type of fluid and the approximate 

location of the leak? 

ð Go to Step 10 Go to Step 8 

8 

Use J 28428-E, Dye and Light Kit, to identify the type 

of fluid and the approximate location of the leak. 

Refer to manufacturerôs instructions when 

using the tool. 

Can you identify the type of fluid and the approximate 

location of the leak? 

ð Go to Step 10 Go to Step 9 

9 

1. Visually inspect the suspected area. Use a small 

mirror to assist in looking at hard to see areas. 

2. Check for leaks at the following locations: 

Å Sealing surfaces 

Å Fittings 

Å Cracked or damaged components 

Can you identify the type of fluid and the approximate 

location of the leak? 

ð Go to Step 10 System OK 

10 

1. Inspect the engine for mechanical damage. 

Special attention should be shown to the 

following areas: 

Å Higher than recommended fluid levels 

Å Higher than recommended fluid pressures 

Å Plugged or malfunctioning fluid filters or 

pressure bypass valves 

Å Plugged or malfunctioning engine 

ventilation system 

Å Improperly tightened or damaged fasteners 

Å Cracked or porous components 

Å Improper sealants or gaskets where required 

Å Improper sealant or gasket installation 

Å Damaged or worn gaskets or seals 

Å Damaged or worn sealing surfaces 

2. Inspect the engine for customer modifications. 

Is there mechanical damage, or customer 

modifications to the engine? 

ð Go to Step 11 System OK 

11 
Repair or replace all damaged or modified 

components. Does the engine still leak oil? 
ð Go to Step 1 ð 
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Symptoms - Drive Belt 

Important: Review the system operation to 

familiarize yourself with the system functions. Refer 

to     Drive Belt System Description. 

Visual/Physical Inspection 
Å Inspect for aftermarket devices which 

could affect the operation of the 

drivebelts. 

Å Inspect the easily accessible or visible 

system components for obvious damage or 

conditions which could cause the symptom. 

Å Inspect the drive belt for excessive 

wear, shredding or missing sections. 

Å Inspect the drive belt for contamination of 

excessive dirt, oil, coolant, or other 
substances that may affect the drive belt 
operation. 

Intermittent 

Å Drive belt symptoms may be from intermittent 
failure of an accessory drive component. 

Å Drive belt symptoms may occur 

from changes in load of the 
accessory drive components. 

Å Ambient temperatures, moisture or 
engine operating temperature can 
affect the drive belt operation. 

 
Symptoms List 
Refer to a symptom diagnostic 
procedure from the following list to 

diagnose the symptom: 

Å Drive Belt Chirping Diagnosis 

Å Drive Belt Squeal Diagnosis 

Å Drive Belt Whine Diagnosis 

Å Drive Belt Rumbling Diagnosis 

Å Drive Belt Vibration Diagnosis 

Å Drive Belt Falls Off Diagnosis 

Å Drive Belt Excessive Wear Diagnosis 

 

Drive Belt Chirping Diagnosis 
 
Diagnostic Aids 
The symptom may be intermittent due to moisture on the drive belt(s) or the pulleys. It may be necessary to spray 

a small amount of water on the drive belt(s) to duplicate the customerôs concern. If spraying water on the drive 

belt(s) duplicates the symptom, cleaning the belt pulleys may be the probable solution. 

 

1. The noise may not be engine related. This step is to verify that the engine is making the noise. If the 
engine is not making the noise, do not proceed further with this table. 

2. The noise may be an internal engine noise. 
3. Removing the drive belt and operating the engine for a brief period will verify the noise is related to 

the drive belt. When removing the drive belt(s), the water pump may not be operating, and the engine 
may overheat. Also, DTCs may set when the engine is operating with the drive belt removed. 

4. Inspect all drive belt pulleys for pilling. Pilling is the small balls or pills, or it can be strings in the drive   
belt grooves from the accumulation of rubber dust. 

5. Misalignment of the pulleys may be caused from improper mounting of the accessory drive 
component, incorrect installation of the accessory drive component pulley or the pulley bent inward 
or outward from a previous repair. Test for a misaligned pulley, using a straight edge in the pulley 
grooves across two or three pulleys. If a misaligned pulley is found, refer to that accessory drive 
component for the proper installation procedure for that pulley. 

6. Inspecting of the fasteners can eliminate the possibility that a wrong bolt, nut, spacer, or washer was 
installed. 

7. Inspecting the pulleys for being bent should include inspecting for a dent or other damage to the 
pulleys that would prevent the drive belt from not seating properly in all the pulley grooves or on the 
smooth surface of a pulley when the back side of the belt is used to drive the pulley. 

8. Replacing the drive belt when it is not damaged or there is not excessive pilling will only be a 
temporary repair. 
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Drive Belt Chirping Diagnosis 

Step Action Value(s) Yes No 

Notice: Refer to Belt Dressing Notice in Cautions and Notices. 

DEFINITION: The following items are indications of chirping: 

Å A high-pitched noise that is heard once per revolution of the drive belt or a pulley. 

Å It usually occurs on cold damp mornings. 

1 
Did you review the Drive Belt Symptom operation and 

perform the necessary inspections? 
ð Go to Step 2 

Go to Symptoms 

- Drive Belt 

2 

Verify that there is a chirping noise. 

Does the engine make the chirping noise? ð Go to Step 3 

Go to 

Diagnostic 

Aids 

3 

1. Remove the drive belt. 

2. Operate the engine for no longer than 30 to 40 

seconds. Does the chirping noise still exist? 

ð 

Go to Engine 

Noise 

Diagnosis 

Go to Step 4 

4 
Inspect for severe pilling exceeding 1/3 of the belt groove 

depth. Does the belt grooves have pilling? 
ð Go to Step 5 Go to Step 6 

5 
Clean the drive belt pulleys with a suitable wire 

brush. Did you complete the repair? 
ð Go to Step 15 Go to Step 6 

6 

Inspect for misalignment of the 

pulleys. Are any of the pulleys 

misaligned? 

ð Go to Step 7 Go to Step 8 

7 
Replace or repair any misaligned 

pulleys. Did you complete the repair? 
ð Go to Step 15 Go to Step 8 

8 
Inspect for bent or cracked brackets. 

Did you find any bent or cracked brackets? 
ð Go to Step 9 Go to Step 10 

9 

Replace any bent or cracked 

brackets. Did you complete the 

repair? 

ð Go to Step 15 Go to Step 10 

10 
Inspect for improper, lose or missing 

fasteners.   Did you find the condition? 
ð Go to Step 11 Go to Step 12 

11 

Tighten any loose fasteners. 

Replace any improper or missing fasteners. Refer to Fastener 

Tightening Specifications. 

Did you complete the repair? 

ð Go to Step 15 Go to Step 12 

12 

Inspect for a bent pulley. 

Did you find the 

condition? 

ð Go to Step 13 Go to Step 14 

13 
Replace the bent pulley. 

Did you complete the repair? 
ð Go to Step 15 Go to Step 14 

14 
Replace the drive belt. Refer to Drive Belt Replacement. 

Did you complete the repair? 
ð Go to Step 15 

Go to 

Diagnostic Aids 

15 
Operate the system to verify the repair. Did 

you correct the condition? 
ð System OK Go to Step 3 
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Drive Belt Squeal Diagnosis 

Diagnostic Aids 

If the noise is intermittent, verify the accessory drive 

components by varying their loads making sure they 

are operated to their maximum capacity. An power 

steering system with a pinched hose or wrong fluid 

or a generator failing are suggested items to inspect. 

Test Description 
The number(s) below refer to the step number(s) on 
the diagnostic table. 

2. The noise may not be engine related. This 

step is to verify that the engine is making the 

noise. If the engine is not making the noise, 

do not proceed further with this table. 

3. The noise may be an internal engine noise. 

Removing the drive belt and operating the 

engine for a brief period will verify the noise 

is related to the drive belt. When removing 

the drive belt(s), the water pump may not be 

operating, and the engine may overheat. 

Also, DTCs may set when the engine is 

operating with the drive belt removed. 

4. This test is to verify that an accessory drive 
component does not have a seized bearing. 
With the belt removed, test the bearings in the 
accessory drive components for turning 
smoothly. Also test the accessory drive 
components with the engine operating by 
varying the load on the components to verify 
that the components operate properly. 

5. This test is to verify that the drive belt tensioner 

operates properly. If the drive belt tensioner is 

not operating properly, proper belt tension may 

not be achieved to keep the drive belt from 

slipping, which could cause a squeal noise. 

6. This test is to verify that the drive belt(s) is not 

too long, which would prevent the drive belt 

tensioner from working properly. Also, if an 

incorrect length drive belt was installed, it may 

not be routed properly and may be turning an 

accessory drive component in the wrong 

direction. 

7. Misalignment of the pulleys may be caused from 

improper mounting of the accessory drive 

component, incorrect installation of the 

accessory drive component pulley or the pulley 

bent inward or outward from a previous repair. 

Test for a misaligned pulley using a straight 

edge in the pulley grooves across two or three 

pulleys. If a misaligned pulley is found, refer to 

that accessory drive component for the proper 

installation procedure for that pulley. 

8. This test is to verify that the pulleys are the 

correct diameter or width. Using a known good 

application compare the pulley sizes 

 

 

 

 

Step Action Value(s) Yes No 

Notice: Refer to Belt Dressing Notice in Cautions and Notices. 

DEFINITION: The following items are indications of drive belt squeal: 

Å A loud screeching noise that is caused by a slipping drive belt (this is unusual for a drive belt with multiple ribs) 

Å The noise occurs when a heavy load is applied to the drive belt, such as an air conditioning compressor engagement, 

snapping the throttle or slipping on a seized pulley or a faulty accessory drive component. 

1 
Did you review the Drive Belt Symptom operation and 

perform the necessary inspections? 
ð Go to Step 2 

Go to Symptoms 

- Drive Belt 

2 
Verify that there is a squeal noise. 

Does the engine make the squeal noise? 
ð Go to Step 3 

Go to 

Diagnostic Aids 

3 

1. Remove the drive belt(s). 

2. Operate the engine for no longer than 30 to 40 

seconds. Does the chirping noise still exist? 

ð 

Go to Engine 

Noise 

Diagnosis 

Go to Step 4 

4 

Inspect for an accessory drive component seized bearing 

or faulty accessory drive component. 

Did you find and correct the condition? 
ð Go to Step 9 Go to Step 5 
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Drive Belt Squeal Diagnosis (contôd) 

Step Actio
n 

Value(s) Yes No 

5 

Test the drive belt tensioner for proper operation. Refer to 

Drive Belt Tensioner Diagnosis. 

Did you find and correct the condition? 

ð Go to Step 9 Go to Step 6 

6 

Inspect for the correct drive belt length. Refer to Drive 

Belt Replacement. 

Did you find and correct the condition? 

ð Go to Step 9 Go to Step 7 

7 

Inspect for a misalignment of a 

pulley. Did you find and correct the 

condition? 

ð Go to Step 9 Go to Step 8 

8 
Inspect for the correct pulley size. 

Did you find and correct the condition? 
ð Go to Step 9 

Go to 
Diagnostic 

Aids 

9 
Operate the system to verify the repair. Did 

you correct the condition? 
ð System OK Go to Step 3 

Drive Belt Whine Diagnosis 
Diagnostic Aids 

The drive belt(s) will not cause the whine noise. 

If the whine noise is intermittent, verify the 

accessory drive components by varying their loads 

making sure they are operated to their maximum 

capacity. 

Test Description 
The number(s) below refer to the step number(s) 
on the diagnostic table. 

3 This test is to verify that the noise is being 

caused by the drive belt(s) or the accessory 

drive components. When removing the drive 

belt(s), the water pump may not be 

operating, and the engine may overheat. 

Also, DTCs may set when the engine is 

operating with the drive belt(s) removed. 

4. The inspection should include checking the 

drive belt tensioner and the drive belt idler 

pulley bearings. The drive belt(s) may have 

to be installed and the accessory drive 

components operated separately by varying 

their loads. Refer to the suspected 

accessory drive component for the proper 

inspection and replacement procedure. 

 
 

Step Action Value(s) Yes No 

Notice: Refer to Belt Dressing Notice in Cautions and Notices. 

DEFINITION: A high pitched continuous noise that may be caused by an accessory drive component failed bearing. 

1 
Did you review the Drive Belt Symptom operation and 

perform the necessary inspections? ð Go to Step 2 

Go to 

Symptoms- 

Drive Belt 

2 
Verify that there is a whine noise. 

Does the engine make the whine noise? 
ð Go to Step 3 

Go to 

Diagnostic Aids 

3 

1. Remove the drive belt(s). 

2. Operate the engine for no longer than 30 to 40 

seconds. Does the whine noise still exist? 

ð 

Go to Engine 

Noise 

Diagnosis 

Go to Step 4 

4 
Inspect for a failed accessory drive component 

bearing. Did you find and repair the condition? 
ð Go to Step 5 

Go to 

Diagnostic Aids 

9 
Operate the system to verify the repair. Did you 

correct the condition? 
ð System OK ð 
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Drive Belt Rumbling Diagnosis 

Diagnostic Aids 

Vibration from the engine operating may cause a 

body component or another part of the application 

to make rumbling noise. 

The drive belt(s) may have a condition that cannot 

be seen or felt. Sometimes replacing the drive belt 

may be the only repair for the symptom. 

If replacing the drive belt(s), completing the 

diagnostic table, and the noise is only heard when 

the drive component with a failure. Varying the 

load on the different accessory drive components 

may aid in identifying which component is causing 

the rumbling noise. 

Test Description 
The number(s) below refer to the step number(s) 

on the diagnostic table. 

2. This test is to verify that the symptom is 

present during diagnosing. Other application 

components may cause a similar symptom. 

3. This test is to verify that the drive belt(s) is 

causing the rumbling noise. Rumbling noise 

may be confused with an internal engine 

noise due to the similarity in the description. 

Remove only one drive belt at a time if the 

application has multiple drive belts. When 

removing the drive belt, the water pump may 

not be operating, and the engine may 

overheat. Also, DTCôs may set when the 

engine is operating with the drive belt 

removed. 

4. Inspecting the drive belt(s) is to ensure that it 

is not causing the noise. Small cracks across 

the ribs of the drive belt will not cause the 

noise. Belt separation is identified by the plies 

of the belt separating and may be seen at the 

edge of the belt or felt as a lump in the belt. 

5. Small amounts of pilling are a normal 

condition and acceptable. When the pilling is 

severe, the drive belt does not have a smooth 

surface for proper operation. 

 

Step Action Value(s) Yes No 

Notice: Refer to Belt Dressing Notice in Cautions and Notices. 

DEFINITION: 

Å A low pitch tapping, knocking, or thumping noise heard at or just above idle. 

Å Heard once per revolution of the drive belt or a pulley. 

Å Rumbling may be caused from: 

- Pilling, the accumulation of rubber dust that forms small balls (pills) or strings in the drive belt pulley groove 

- The separation of the drive belt 

- A damaged drive belt 

1 
Did you review the Drive Belt Symptom operation and 

perform the necessary inspections? ð Go to Step 2 

Go to 

Symptoms- 

Drive Belt 

2 
Verify that there is a rumbling noise. 

Does the engine make the rumbling noise? 
ð Go to Step 3 

Go to Diagnostic 

Aids 

3 

1. Remove the drive belt(s). 

2. Operate the engine for no longer than 30 to 40 

seconds. Does the rumbling noise still exist? 

ð 

Go to Engine 

Noise 

Diagnosis 

Go to Step 4 

4 

Inspect the drive belt(s) for damage, separation, or sections 

of missing ribs. 

Did you find and repair the condition? 

ð Go to Step 7 Go to Step 5 

5 

Inspect for severe pilling of more than 1/3 of the drive belt 

pulley grooves. 

Did you find severe pilling? 

ð Go to Step 6 Go to Step 7 

6 

1. Clean the drive belt pulleys using a suitable wire brush. 

2. Reinstall the drive belt. Refer to Drive Belt Replacement. 

Did you complete the repair? 

ð Go to Step 8 Go to Step 7 
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Drive Belt Rumbling Diagnosis(contôd) 
 

Step Action Value(s) Yes No 

7 
Install a new drive belt. Refer to Drive Belt Replacement. 

Did you complete the replacement? 
ð Go to Step 8 ð 

8 
Operate the system to verify the repair. Did 

you correct the condition? 
ð System OK 

Go to 

Diagnostic Aids 

 
 

Drive Belt Vibration Diagnosis 

Diagnostic Aids 
The accessory drive components can influence 

engine vibration. Such as, but not limited to the A/C 

system overcharged, the power steering system 

restricted or the incorrect fluid or an extra load on 

the generator. To help identify an intermittent or an 

improper condition, vary the loads on the accessory 

drive components. 

Test Description 
The number(s) below refer to the step number(s) on 

the diagnostic table. 

2. This test is to verify that the symptom is 

present during diagnosing. Other application 

components may cause a similar symptom 

such as the exhaust system or the 

drivetrain. 

3. This test is to verify that the drive belt(s) or 

accessory drive components may be 

causing the vibration. When removing the 

drive belt, the water pump may not be 

operating, and the engine may overheat. 

Also, DTCôs may set when the engine is 

operating with the drive belt removed. 

4. The drive belt(s) may cause a vibration. While the 

drive belt(s) is removed, inspect the condition of the 

belt. 

6. Inspecting of the fasteners can eliminate the 

possibility that a wrong bolt, nut, spacer, or washer 

was installed. 

8. This step should only be performed if the fan is 

driven by the drive belt. Inspect the engine cooling 

fan for bent, twisted, lose or cracked blades. 

Inspect the fan clutch for smoothness, ease of 

turning. Inspect for a bent fan shaft or bent 

mounting flange. 

9. This step should only be performed if the water 

pump is driven by the drive belt. Inspect the water 

pump shaft for being bent. Also inspect the water 

pump bearings for smoothness and excessive play. 

Compare the water pump with a known good water 

pump. 

10. Accessory drive component brackets that are bent, 

cracked, or loose may put extra strain on that 

accessory component causing it to vibrate. 
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Step Action Value(s) Yes No 

Notice: Refer to Belt Dressing Notice in Cautions and Notices. 

DEFINITION: 

Å The vibration is engine-speed related. 

Å The vibration may be sensitive to accessory load. 

1 
Did you review the Drive Belt Symptom operation and 

perform the necessary inspections? ð Go to Step 2 

Go to 

Symptoms- 

Drive Belt 

2 
Verify that the vibration is engine related. 

Does the engine make the vibration? 
ð Go to Step 3 

Go to 

Diagnostic Aids 

3 

1. Remove the drive belt(s). 

2. Operate the engine for no longer than 30 to 40 

seconds. Does the rumbling noise still exist? ð 

Go to Engine 

Related 

Vibration in 

Vibration and 

Diagnosis 

Go to Step 4 

4 

Inspect the drive belt(s) for wear, damage, debris build-up 

and missing drive belt ribs. 

Did you find any of these conditions? 

ð Go to Step 5 Go to Step 6 

5 

Install a new drive belt. Refer to Drive Belt 

Replacement. 

Did you complete the replacement? 

ð Go to Step 11 ð 

6 
Inspect for improper, lose or missing fasteners. Did 

you find any of these conditions? 
ð Go to Step 5 Go to Step 6 

7 

Tighten any loose fasteners. 

Replace improper or missing fasteners. Refer to 

Fastener Tightening Specifications. 

Did you complete the repair? 

ð Go to Step 11 ð 

8 

Inspect for damaged fan blades or bent fan clutch 

shaft if the fan is belt driven. Refer to Fan Clutch 

Replacement in Engine Cooling. 

Did you find and correct the condition? 

ð Go to Step 11 Go to Step 9 

9 

Inspect for bent water pump shaft if the water pump is 

belt driven. Refer to Water Pump Replacement (4.3L 

Engine) in Engine Cooling. 

Did you find and correct the condition? 

ð Go to Step 11 Go to Step 10 

10 
Inspect for bent or cracked brackets. Did you find and 

correct the condition? 
ð Go to Step 11 

Go to 
Diagnostic Aids 

11 
Operate the system to verify the repair. Did you correct 

the condition? 
ð System OK Go to Step 3 
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Drive Belt Falls Off Diagnosis 

If the drive belt(s) repeatedly falls off the drive belt 

pulleys, this is because of pulley misalignment. 

An extra load that is quickly applied and released by 

an accessory drive component may cause the drive 

belt to fall off the pulleys. Verify the accessory drive 

components operate properly. 

If the drive belt(s) is the incorrect length, the drive belt 

tensioner may not keep the proper tension on the drive 

belt. 

Test Description 
The number(s) below refer to the step number(s) on 

the diagnostic table. 

2. This inspection is to verify the condition of the 

drive belt. Damage may have occurred to the 

drive belt when the drive belt fell off. The drive 

belt may have been damaged, which caused the 

drive belt to fall off. Inspect the belt for cuts, 

tears, sections of ribs missing or damaged belt 

plays. 

4. Misalignment of the pulleys may be caused from 

improper mounting of the accessory drive 

component, incorrect installation of the accessory 

drive component pulley or the pulley bent inward 

or outward from a previous repair. Test for a 

misaligned pulley using a straight edge in the 

pulley grooves across two or three pulleys. If a 

misaligned pulley is found, refer to that accessory 

drive component for the proper installation 

procedure of that pulley. 

5. Accessory drive component brackets that are 

bent or cracked will let the drive belt fall off.  

6. Inspecting the pulleys for being bent should 

include inspecting for a dent or other damage to 

the pulleys that would prevent the drive belt from 

not seating properly in all the pulley grooves or 

on the smooth surface of a pulley when the back 

side of the belt is used to drive the pulley. 

7. Inspecting of the fasteners can eliminate the 

possibility that a wrong bolt, nut, spacer, or 

washer was installed. Missing, lose or the wrong 

fasteners may cause pulley misalignment from 

the bracket moving under load. Over tightening of 

the fasteners may cause misalignment of the 

accessory component bracket

 

Step Action Value(s) Yes No 

Notice: Refer to Belt Dressing Notice in Cautions and Notices. 

DEFINITION: The drive belt falls off the pulleys or may not ride correctly on the pulleys. 

1 
Did you review the Drive Belt Symptom operation and 

perform the necessary inspections? ð Go to Step 2 

Go to 

Symptoms- 

Drive Belt 

2 
Inspect for a damaged drive 

belt. Did you find the condition? 
ð Go to Step 3 Go to Step 4 

3 
Install a new drive belt. Refer to Drive Belt Replacement. 

Does the drive belt continue to fall off? 
ð Go to Step 4 System OK 

4 

Inspect for misalignment of the 

pulleys. Did you find and repair the 

condition? 

ð Go to Step 12 Go to Step 5 

5 

Inspect for a bent or dented pulley. 

Did you find and repair the 

condition? 

ð Go to Step 12 Go to Step 6 

6 

Inspect for a bent or cracked 

bracket. Did you find and repair the 

condition? 

ð Go to Step 12 Go to Step 7 

7 

Inspect for improper, lose or missing 

fasteners. Did you find loose or missing 

fasteners? 

ð Go to Step 8 Go to Step 9 
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8 

Tighten any loose fasteners. 

Replace improper or missing fasteners. Refer to 

Fastener Tightening Specifications. 

Does the drive belt continue to fall off? 

ð Go to Step 9 System OK 

9 

Test the drive belt tensioner for operating correctly. 

Refer to Drive Belt Tensioner Diagnosis. 

Does the drive belt tensioner operate correctly? 

ð Go to Step 11 Go to Step 10 

10 

Replace the drive belt tensioner. Refer to Drive Belt 

Tensioner Replacement. 

Does the drive belt continue to fall off? 

ð Go to Step 11 System OK 

11 

Inspect for failed drive belt idler and drive belt tensioner 

pulley bearings. 

Did you find and repair the condition? 

ð Go to Step 12 

Go to 

Diagnostic 

Aids 

12 
Operate the system to verify the repair. Did 

you correct the condition? 
ð System OK Go to Step 2 

 

Drive Belt Falls Off Diagnosis 
Drive Belt Excessive Wear Diagnosis 
Excessive wear on a drive belt(s) is usually caused by an incorrect installation or the wrong drive belt for the application. 

Minor misalignment of the drive belt pulleys will not cause excessive wear but will probably cause the drive belt(s) to 

make a noise or to falloff. 

Excessive misalignment of the drive belt pulleys will cause excessive wear but may also make the drive belt(s) fall off. 

1. This inspection is to verify the drive belt(s) is correctly installed on all the drive belt pulleys. Wear on the drive belt(s) 

may be caused by mis-positioning the drive belt(s) by one groove on a pulley. 

2. The installation of a drive belt that is two wide or two narrow will cause wear on the drive belt. The drive belt ribs 

should match all the grooves on all the pulleys. 

3. This inspection is to verify the drive belt(s) is not contacting any parts of the engine or body while the engine is 

operating. There should be sufficient clearance when the drive belt accessory drive components load varies. The drive 

belt(s) should not come in contact with an engine or a body component when snapping the throttle. 
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Drive Belt Excessive Wear Diagnosis 
 

Step Action Value(s) Yes No 

Notice: Refer to Belt Dressing Notice in Cautions and Notices. 

DEFINITION: Wear at the outside ribs of the drive belt due to an incorrectly installed drive belt. 

1 
Did you review the Drive Belt Symptom operation and 

perform the necessary inspections? ð Go to Step 2 

Go to 

Symptoms- 

Drive Belt 

2 

Inspect the drive belt(s) for the proper installation. Refer to 

Drive Belt Replacement. 

Did you find the condition? 

ð Go to Step 5 Go to Step 3 

3 
Inspect for the proper drive belt. 

Did you find this condition? 
ð Go to Step 5 Go to Step 4 

4 

Inspect for the drive belt rubbing against a bracket, hose or 

wiring harness. 

Did you find and repair the condition? 

ð Go to Step 6 

Go to 

Diagnostic 

Aids 

5 
Replace the drive belt. Refer to Drive Belt Replacement. 

Did you complete the replacement? 
ð Go to Step 6 ð 

6 
Operate the system to verify the repair. Does the 

drive belt continue to fall off? 
ð System OK ð 
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Drive Belt Tensioner Diagnosis 

Inspection Procedure 

Important 

When the engine is operating the drive belt tensioner arm will move. Do not replace the drive belt tensioner because of 

movement in the drive belt tensioner arm. 

 

1. Remove the drive belt. 

2. Position a 3/8-inch drive wrench on the 

drive belt tensioner arm and rotate the arm 

counterclockwise. 

3. Move the drive belt tensioner through its full travel. 

Å The movement should feel smooth 

Å There should be no binding 

Å The tensioner should return freely 

4. If any binding is observed, replace the drive belt 
tensioner. 

5. Install the drive belt. 

 
Notice:  Allowing the drive belt tensioner to 

snap into the  free position may result in damage 

to the tensioner. 
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Component Removal and Assembly 
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Draining Fluids and Oil Filter Removal 

1. Remove the oil pan drain plug and allow 

the engine oil to drain into a suitable 

container. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

2. Remove the oil filter 

3. Discard the oil filter  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
4. Remove both the engine block coolant drain 

hole plugs and allow the coolant to drain into a 

suitable container. 
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Mixer and Regulator Removal 

1. Loosen hose clamp (2) and slide back on hose (3), remove 
hose (3) from fitting (1). 

 

 

 

 

 

 

 

 

 

 

 

2. Loosen hose clamp (2) and slide back on hose (3), remove 
hose (3) from fitting (1).  

 

 

 

 

 

 

 

 

 

 

 

3. Loosen clamp (1) and slide back on hose (2). 

4. Remove bolts (3) from regulator attached to bracket (4).  

5. Remove regulator assembly. 
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2. Remove the nuts (7) securing regulator 

(1) to mixer (2). Remove regulator (1) 

from mixer (2). 

3. Remove bolts (4) securing mixer adapter 

(5) to mixer (2). Remove mixer adapter 

(5) from mixer (2). 

4. Remove elbow adapter (3) from mixer 

(2). 

5. Remove adapter (6) from mixer adapter 

(5). 
 
 
 
 
 
 

 
 

6. Remove nuts (2) and bolts (7) from EPR 

bracket (1) and rear lifting bracket (3). 

Remove EPR bracket (1). 

7. Remove bolt (5) and clamp (4) rear lifting 

bracket (3). 

8. Remove bolt (6) from rear lifting bracket 

(3). 

9. Remove rear lifting bracket (3) from 

engine. 
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Turbocharger Removal 

1. Remove mixer and regulator (Reference Mixer and 
Regulator Removal). 

2. Remove air intake (reference Air Intake and Throttle Body 
(Turbo) Removal). 

3. Loosen hose clamp (2) and slide back on oil line return hose 
(3), remove hose (3) from fitting (1).  

4. Remove oil supply line (5) from elbow fitting (4). 

 

 

 

 

 

 

 

 

 

5. Remove nuts (2) securing the turbocharger (1) to the 
exhaust Y-Pipe (5). Discard nuts. 

6. Remove turbocharger (1) and gasket (3) from the exhaust Y-
Pipe (5). Discard gasket. 

7. Remove studs (4) from the exhaust Y-Pipe (5). Discard 
studs. 

 

 

 

 

 

 

 

 

 

 

8. Remove oil supply line (3) from fitting (1). 

9. Remove fitting (1) from turbocharger (2). 
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10. Loosen hose clamp (3) on oil return line 

(2) and slide back on hose. Remove oil 

return line (2) from fitting (5). 

11. Remove screws (4) from fitting (5) and 

remove fitting and gasket (6) from 

turbocharger (1). Discard gasket. 

 

 

 

 

 

 

 

 

 

 

12. Remove nuts (5), heat shield (4), 

saddles (1) and U-bolts (2) from exhaust 

pipe (5). 

 

 

 

 

 

 

 

 

 

 

 

 

 

13. Remove bolts (4), left side turbo exhaust 

(3) and gasket (2) from left side exhaust 

manifold (1). Discard gasket. 
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14. Remove bolts (4), right side turbo exhaust (3) and gasket 

(2) from right side exhaust manifold (1). Discard gasket. 

 

 

 

 

 

 

 

 

 

 

 

15. Remove bolts (4), right side turbo exhaust (5) and gasket 

(6) from right side of exhaust Y-Pipe (10). Discard gasket. 

16. Remove bolts (8), left side turbo exhaust (7) and gasket 

(9) from left side of exhaust Y-Pipe (10). Discard gasket. 

17. Remove bolts (1) and nuts (3) securing exhaust Y-Pipe 

(10) to turbo mounting bracket (2). 

 

 

 

 

 

 

 

 

 

 

18. Remove bolts (3), turbo mounting bracket (1) and spacers 

() securing from engine. 
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Turbocharger Disassembly 

1. Remove hose clamps (3 and 5) from hose (4) and 
remove hose (4). 

2. Remove plugs (2) from turbocharger. 

3. Remove studs, if required (1). Discard studs. 

 

 

 

 

 

 

 

Turbocharger Reassembly 

1. Install new studs with blue threadlocker (1), if 
removed. 

Tighten 

1.1 Tighten studs (1) to 43 NÅm (32 lb-ft.). 

2. Before installation of plugs (2), lubricate O-rings of 
plugs with compatible lubricant. 

3. Install plugs (2), if removed, to turbocharger. 

Tighten 

1.2 Tighten plugs (2) to 34 NÅm (25 lb-ft.). 

4. Install hose (4) on turbocharger and hose clamps (3 
and 5). Hose clamp (3) will be tightened when 
mixer and regulator is installed. 

Tighten 

1.3 Tighten hose clamp (5) to 4.6 NÅm (40 lb-

in.). 

 

5. It is important to set overlap of the hose clamps as 
shown in the figure. 
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Air Intake and Throttle Body (Turbo) Removal 

1. Remove bolt (3) and T-Map sensor (2) remove sensor from 
turbo air intake tube (1). 

2. Loosen clamp (4) on transition hose (5) and turbo housing 
and remove transition hose (5) from turbo housing. 

3. Loosen clamp (7) on silicone hose (8) and throttle body and 
remove silicone hose (8) from throttle body. 

4. Loosen clamp (6) on transition hose (5) and remove 
transition hose (5) from turbo air intake tube (1). 

5. Loosen clamp (9) on silicone hose (8) and turbo air intake 
tube (1) and remove silicone hose (8) from turbo air intake 
tube (1). 
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6. Remove bolt (5) and T-Map sensor (6) remove 
sensor from intake adapter (6). 

7. Remove bolts (1), washers (10) and remove throttle 
body (9) and gasket (8). Discard gasket. 

8. If required, remove plug (2) from adapter (3). 

9. Remove bolts (7) and remove adapter (3) and 
gasket (4). Discard gasket. 
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Engine Flywheel Removal 

10. Remove the engine flywheel bolts. 

11. Remove the engine flywheel (1)  

12. Remove the engine flywheel (2) 

 
 
 
 
 
 
 
 
 
 
 

Clutch Pilot Bearing Removal 

Tools Required 

J 43276 Clutch Pilot Bearing Remover 

Caution: Refer to Safety Glasses Caution in 

Cautions and Notices 

Notice: When using the J 43276 Clutch Pilot Bearing 

Remover, always secure the J 43276-1 Clutch Pilot Bearing 

Remover tool body using a wrench. Do not allow the J 43276-

1 Clutch Pilot Bearing Remover tool body to rotate. Failing to 

do so will cause damage to the J 43276-1 Clutch Pilot 

Bearing Remover tool body. 

1. Remove the clutch pilot bearing using the J 43276. 

1.1. Install the J 43276 tool body into the clutch pilot 

bearing. 

1.2. Using a wrench secure the J 43276-1 tool body. 

1.3. Insert the J 43276-2 forcing screw into the J 43276-1 tool body. 

1.4. Rotate the J 43276-2 forcing screw clockwise into the J 43276-1 tool body until the clutch pilot bearing is 

completely removed from the crankshaft. 

1.5. Rotate the J 43276-2 forcing screw counterclockwise to remove the J 43276-2 forcing screw from the 

J 43276-1 tool body. 

1.6. Remove the J 43276-1 tool body from the clutch pilot bearing. 

2. Discard the clutch pilot bearing. 
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Exhaust Manifold Removal (Left) 

Notice: Twist the spark plug boot one-half turn to 

release the boot. Pull on the spark plug boot only. 

Do not pull on the spark plug wire, or the wire could 

be damaged. 

1. Remove the spark plug wires from the spark 

plugs. 

1.1. Rotate the spark plug wire boot one-half 

turn. 

1.2. Pull outward on the spark plug wire boot to 

release from the spark plug. 

2. Remove the spark plug wires from the spark plug 
wire retainers. 

3. Remove the exhaust manifold bolts and the stud. 

4. Remove the spark plug wire shields (if applicable) 
and the exhaust manifold. 

 

5. Remove the spark plug wire shields (if 

applicable) and the exhaust manifold. 
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Exhaust Manifold Removal Turbo (Left) 

Notice: Twist the spark plug boot one-half turn to release 

the boot. Pull on the spark plug boot only. Do not pull on 

the spark plug wire, or the wire could be damaged. 

1. Remove the spark plug wires from the spark plugs. 

1.1 Rotate the spark plug wire boot one-half turn. 

1.2 Pull outward on the spark plug wire boot to release 

from the spark plug. 

2. Remove the spark plug wires from the spark plug wire retainers. 

3. Remove the exhaust pipe bolts, gasket and exhaust pipe 
from manifold. 

4. Remove the exhaust manifold bolts and the stud. 

5. Remove the spark plug wire shields (if applicable) and the 
exhaust manifold. 

 
 

 
 

6. Remove and discard the exhaust manifold gaskets. 
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Exhaust Manifold Removal Turbo (Right) 

Notice: Twist the spark plug boot one-half turn to 

release the boot. Pull on the spark plug boot only. 

Do not pull on the spark plug wire, or the wire could 

be damaged. 

1. Remove the spark plug wires from the spark 

plugs. 

5.1. Rotate the spark plug wire boot one-half 

turn. 

5.2. Pull outward on the spark plug wire boot to 

release from the spark plug. 

2. Remove the spark plug wires from the spark 

plug wire retainers. 

3. Remove the exhaust pipe bolts, gasket and exhaust pipe 
from manifold. 

4. Remove the exhaust manifold bolts and the 

stud. 

5. Remove the spark plug wire shields (if 

applicable) and the exhaust manifold. 

 

6. Remove the spark plug wire shields (if 

applicable) and the exhaust manifold. 
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Exhaust Manifold Removal (Right) 

Notice: Twist the spark plug boot one-half turn to release 

the boot. Pull on the spark plug boot only. Do not pull on 

the spark plug wire, or the wire could be damaged. 

7. Remove the spark plug wires from the spark plugs. 

1.3 Rotate the spark plug wire boot one-half turn. 

1.4 Pull outward on the spark plug wire boot to release 

from the spark plug. 

8. Remove the spark plug wires from the spark plug wire retainers. 

9. Remove the exhaust manifold bolts and the stud. 

10. Remove the spark plug wire shields (if applicable) and the 
exhaust manifold. 

 
 

 
11. Remove and discard the exhaust manifold gaskets. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Oil Level Indicator and Tube Removal 

1. Remove the oil level indicator from the oil level 
indicator tube, if applicable. 
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7. Remove the oil level indicator tube bolt. 

8. Remove the oil level indicator tube from the 
engine block. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Water Pump Removal 

1. Remove the bolts and the fan and water 
pump pulley using the 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
2. Remove the clamps and water pump inlet hose. 
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3. Remove the water pump bolts. 

4. Remove the water pump. 

5. Remove the water pump gaskets. 

6. Discard the water pump gaskets. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Crankshaft Balancer Removal 

Tools Required 

J 23523-F Balancer Remover and Installer 

1. Remove the crankshaft balancer bolt and washer. 

 
 
 
 
 
 
 
 
 
 
 
 
 

2. Remove the bolts and the crankshaft pulley. 
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Notice: Refer to Fastener Notice in Cautions and Notices. 
3. Use the J23523-F to remove the crankshaft balancer: 

3.1. Install the J 23523-F plate and bolts onto the 
crankshaft balancer. 

Tighten 

Tighten the bolts to 25 NÅm (18 lb-ft.). 

3.2. Install the J 23523-F forcing screw into the plate. 

3.3. Rotate the J 23523-F forcing screw clockwise to 

remove the crankshaft balancer. 

4. Remove the J 23523-F from the crankshaft balancer. 

 

 
 
 
 
 

 
5. Note the position of any front groove 

pins (crankshaft balancer) (if 

applicable) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Valve Rocker Arm Cover Removal (Left) 
(Distributor Ignition) 

1. Remove the valve rocker arm cover bolts. 

2. Remove the valve rocker arm cover bolt grommets. 

3. Discard the valve rocker arm cover bolt grommets. 
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4. Remove the valve rocker arm cover. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5. Remove the valve rocker arm cover gasket. 

6. Discard the valve rocker arm cover gasket. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Valve Rocker Arm Cover Removal (Right) 
(Distributor Ignition) 

1. Remove the valve rocker arm cover bolts. 

2. Remove the valve rocker arm cover bolt grommets. 

3. Discard the valve rocker arm cover bolt grommets. 
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4. Remove the valve rocker arm cover. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
5. Remove the valve rocker arm cover gasket. 

6. Discard the valve rocker arm cover gasket. 
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Ignition Coil Removal Coil Near Plug (CNP) 

1. Remove engine harness from Ignition Coils. 
2. Remove spark plug wires from Ignition Coils. 
3. Remove bolts from Ignition Coils and valve rocker arm 

covers. 
4. Remove Ignition Coils from valve rocker arm covers.  
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Valve Rocker Arm Cover Removal (Left) 
Coil Near Plug (CNP) 

7. Remove the valve rocker arm cover bolts. 

8. Remove the valve rocker arm cover bolt grommets. 

9. Discard the valve rocker arm cover bolt grommets. 

10. Remove the valve rocker arm cover. 

 
 
 
 
 
 
 
 

 
 

11. Remove the valve rocker arm cover gasket. 

12. Discard the valve rocker arm cover gasket. 
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Valve Rocker Arm Cover Removal (Right) 
Coil Near Plug (CNP) 

4. Remove the valve rocker arm cover bolts. 

5. Remove the valve rocker arm cover bolt grommets. 

6. Discard the valve rocker arm cover bolt grommets. 

7. Remove the valve rocker arm cover. 

 
 
 

 
 
 
 

8. Remove the valve rocker arm cover gasket. 

9. Discard the valve rocker arm cover gasket. 
 

 

 

 
 

 

 
 

 
 

  



 

57 | P a g e  

Distributor Removal (Distributor Ignition) 

1. Remove the ignition coil wire harness from the 
ignition coil and distributor cap. 

 

 

 

 

 

 

 

 

 

2. Remove the distributor clamp bolt. 
3. Remove the distributor and the distributor clamp. 

 
 
 
 
 
 
 
 
 
 
 
 

 
4. Remove the distributor gasket and discard.  
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Distributor Bore Plug Removal Coil Near Plug 
(CNP) 

1. Remove plug in the intake manifold with yoke, clamp, 
and bolt.  

 
 
 
 
 
 
 
 
 
 
 

 

Intake Manifold Removal 

1. Remove the engine coolant temperature (ECT) 
sensor wire connector (if equipped) from the 
engine wiring harness bracket. 

2. Remove the lower intake manifold bolts. 

3. Remove the intake manifold assembly. 

4. Remove and discard the lower intake manifold 
gaskets. 
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Valve Rocker Arm and Push Rod Removal 

 
Important: Mark, sort and organize all the components for 
assembly. 

1. Remove the valve rocker arms. 

 
 
 
 
 
 
 
 
 
 
 

 
2. Remove the valve pushrods. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Cylinder Head Removal (Left) 

1. Remove the engine coolant temperature sensor (if 
applicable). 
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2. Remove the engine coolant temperature gauge 

sensor (if applicable). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
3. Remove the sparkplugs. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
4. Remove the bolts and the spark plug wire support. 
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5. Remove the bolts and the spark plug wire support. 

 

 
 
 

6. Remove the cylinder head bolts and discard. 
 
 
 

 
 
 
 

Notice: After removal, place the cylinder head on 
two wood blocks to prevent damage. 

7. Remove the cylinder head. 
  

 
 

 

 

 



 

62 | P a g e  

8. Remove and discard the cylinder head gasket. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

9. Remove the dowel pins (cylinder head locator) (if 
required). 
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Cylinder Head Removal (Right) 

1. Remove the sparkplugs. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
2. Remove the bolts and the spark plug wire support. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
3. Remove the cylinder head bolts and discard. 
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Notice: After removal, place the cylinder head on 
two wood blocks to prevent damage. 

4. Remove the cylinder head. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
5. Remove and discard the cylinder head gasket. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
6. Remove the dowel pins (cylinder head locator) (if required). 
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Valve Lifter Removal 

Tools Required 

J 3049-A Valve Lifter Remover 

Important: Place the components in a rack so that the components 

can be reinstalled to their original location. 

1. Remove the bolts and the valve lifter pushrod guide. 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Important: Place the valve lifters in the rack in the 
upright position to maintain the oil inside the valve lifters. 

2.  Remove the valve lifters. 

 
 

 

 

 

 

 

Important: Some valve lifters may be stuck in the valve 
lifter bores because of gum or varnish deposits and may 
require the use of J 3049-A for removal. 

3. Use the J 3049-A to remove the stuck valve lifters. 
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Oil Pan Removal 

1. Remove the oil pan bolts and nuts. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. Remove the oil pan. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1. Remove the oil pan gasket. 

2. Discard the oil pan gasket. 
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Oil Pump Removal 

1. Remove the oil pump bolt. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2. Remove the oil pump. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
3. Inspect the pins (oil pump locator) for damage and 

replace the pins if required. 
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Engine Front Cover Removal 

1. Remove the crankshaft position sensor bolt. 

2. Remove the crankshaft position sensor. 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
3. Remove the crankshaft position sensor seal (O-ring). 

4. Discard the crankshaft position sensor seal (O-ring). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

5. Remove the engine front cover bolts. 

6. Remove the engine front cover. 

7. Discard the engine front cover seal. 
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Camshaft Sensor Removal Coil Near Plug (CNP) 

1. Remove bolt from the cam shaft position sensor. 

2. Remove the cam shaft position sensor. 

 

 

 

 

 

 

 

 

Timing Chain and Sprockets Removal 

Tools Required 

J 5825-A Crankshaft Gear Remover 

1. Remove the crankshaft position sensor reluctor ring. 

 
 
 
 
 
 
 
 
 
 
 

2. Check the camshaft timing chain free play. 

2.1. Rotate the camshaft sprocket (1) counterclockwise 

until all slack is removed from the camshaft timing 

chain (2). 

2.2. Measure the free play on the slack side (3) of the 

camshaft timing chain. 

If the camshaft timing chain can be moved side to side 
more than 11 mm (0.43 in), replacement of the camshaft 
timing chain and the sprockets is recommended during 
assembly. 

  
















































































































































































































































































