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SPECIFICATIONS
FASTENER TIGHTENING SPECIFICATIONS

Fastener Tightening Specifications

Specifications

Application Metric English

A/C Compressor Hose/Pipe Bracket Bolt 9 N.m 80 Ibin
A.l.R. Cover Stud 25 N.m 18 Ib ft
Balance Shaft Retaining Bolt 10 N.m 89 1bin
Balance Shaft Chain Guide Bolt 10 N.m 89 1bin
Balance Shaft Chain Tensioner Bolt 10 N.m 89 1bin
Battery Negative Cable to Engine Block Bolt 35 N.m 26 Ibin
Battery Positive Cable to Starter Terminal Nut 9 N.m 80 Ibin
Camshaft Cap Bolt 12 N.m 106 Ib in
Camshaft Cover Bolt 10 N.m 89 1bin
Camshaft Position Actuator Valve Bolt 10 N.m 89 1bin
Connecting Rod Cap Bolt

e First Pass 25 N.m 18 Ib ft

e Final Pass 110 degrees
Coolant Temperature Sensor 16 N.m 12 1b ft
Crankshaft Balancer Bolt

e First Pass 150 N.m 110 Ib ft

o Final Pass 180 degrees
Crankshaft Main Bearing Cap Bolt

e First Pass 25 N.m 18 Ib ft

e Final Pass 180 degrees
Crankshaft Position Sensor Bolt 10 N.m 89 1bin
Crankshaft Rear Oil Seal Housing Bolt 10 N.m 89 1bin
Cylinder Head Access Hole Plug - Plastic 5N.m 44 |b in

Cylinder Head Bolt - 12
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e First Pass 30 N.m 22 b ft

e Final Pass 155 degrees
Cylinder Head End Bolts - 2 Short

o First Pass 7 N.m 62 b in

e Final Pass 60 degrees
Cylinder Head End Bolts - 1 Long

o First Pass 7 N.m 62 b in

e Final Pass 120 degrees
Cylinder Head Qil Gallery Plug 38 N.m 28 Ib ft
[B)(l)flffrentlal Carrier Assembly Bushing to Frame 152 N.m 112 Ib ft
Drive Belt Idler Pulley Bolt 50 N.m 37 b ft
Drive Belt Tensioner Bolt 50 N.m 37 b ft
Engine Block Coolant Plug 50 N.m 37 b ft
Engine Block Oil Gallery Plug - Side 35 N.m 26 Ib ft
Engine Flywheel Bolt

o First Pass 40 N.m 30 Ib ft

e Final Pass 45 degrees
Engine Front Cover Bolt 10 N.m 89 1bin
Engine Front Cover - Center - Small Bolt 8 N.m 711bin
Engine Front Cover Spacer Bolt 10 N.m 89 1bin
Engine Front Lift Bracket Bolt

o First Pass 5 N.m 44 b in

e Final Pass 50 N.m 37 b ft
Engine Mount Bolt 50 N.m 37 b ft
Engine Mount-to-Frame Bracket Bolt 85 N.m 63 Ib ft
Engine Wiring Ground Lead Bolt 20 N.m 151b ft
Engine Wiring Harness Bracket Bolt 10 N.m 89 Ib ft
EVAP Purge Solenoid Valve Bolt 10 N.m 89 1bin
Exhaust Camshaft Actuator Bolt

o First Pass 25 N.m 18 Ib ft

e Final Pass 135 degrees

|
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Exhaust Camshaft Position Sensor Bolt 10 N.m 89 1bin
Exhaust Manifold Bolt

e First Pass 20 N.m 15 b ft

e Second Pass 20 N.m 151b ft

e Final Pass 20 N.m 151b ft
Exhaust Manifold Heat Shield Nut 10 N.m 891bin
Exhaust Manifold Heat Shield Stud 10 N.m 891bin
Fuel Hose/Pipe Bracket Nut 20 N.m 151b ft
Fuel Injector Rail Bolt 10 N.m 89 1bin
Fuel Pressure Regulator Bolt 8 N.m 70 1bin
Generator Mounting Bolt 50 N.m 37 Ibin
Heater Inlet Pipe Bolt 10 N.m 89 1bin
Heater Outlet Fitting 45 N.m 331Ibft
Ignition Control Module Bolt 10 N.m 89 1bin
Heater Outlet Hose/Pipe Bracket to Left Engine 9 N.m 80 Ib in
Mount Bolt
Intake Camshaft Position Sensor Bolt 10 N.m 89 1bin
Intake Camshaft Sprocket Bolt

e First Pass 20 N.m 151b ft

e Final Pass 100 degrees
Intake Manifold Bolt 10 N.m 89 1bin
Knock Sensor 25 N.m 18 Ib ft
Oil Filter 30 N.m 22 b ft
Oil Filter Adapter 50 N.m 37 b ft
Oil Filter Bypass Hole Plug 14 N.m 124 1b in
Oil Level Indicator Tube Bolt 10 N.m 89 1bin
Oil Pan Bolt - Ends 10 N.m 89 1bin
Oil Pan Bolt - Sides 25 N.m 18 Ib ft
Oil Pan Drain Plug 26 N.m 191b ft
Oil Pressure Switch 20 N.m 151b ft
Oil Pump Cover Bolt 10 N.m 89 1bin
Oil Pump Pipe and Screen Assembly Bolt 10 N.m 89 1bin
Oil Pump Pressure Relief Valve Plug 14 N.m 124 1bin
Power Steering Pump Bolt 25 N.m 18 Ib ft
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Power Steering Pump Bracket Bolt 50 N.m 37 b ft
Spark Plug 18 N.m 131b ft
Starter Motor Bolt 50 N.m 37 b ft
Starter Motor Nut 50 N.m 37 b ft
Starter Motor Stud 16 N.m 12 1b ft
Starter Solenoid -S Terminal Nut 3.5N.m 31lbin
Thermostat Housing bolt 10 N.m 89 1bin
Throttle Control Module Bolt 10 N.m 89 1bin
Timing Chain Tensioner Bolt 25 N.m 18 Ib ft
Timing Chain Tensioner Guide Bolt 18 N.m 131b ft
Timing Chain Tensioner Shoe Bolt 25 N.m 18 Ib ft
Timing Chain Top Guide Bolt 10 N.m 89 1bin
Torque Converter Bolts 60 N.m 44 |b ft
Transmission Mounting Bolts 50 N.m 37 b ft
Transmission Oil Cooler Pipes Bracket Bolt 20 N.m 151b ft
Water Outlet Bolt 10 N.m 89 1bin
Water Pump Bolt 10 N.m 89 1bin
Water Pump Pulley Bolt 25 N.m 18 Ib ft
ENGINE MECHANICAL SPECIFICATIONS
Engine M echanical Specifications
Specifications
Application Metric English

General

e Engine Type In-Line-5

o Displacement 3.5L 212 cuin

« RPO L52

e VIN 6

e Bore 93 mm 3.66 in

e Stroke 102 mm 4.02 in

e Compression Ratio 10:1

 Engine Compression Test 1482 kPa 215 psi

e Firing Order 1-3-5-4-2
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e Spark Plug Gap 1.14-1.25 mm 0.044-0.050 in
Block
« Crankshaft Main Bearing Bore 78.070-78.088 mm  3.0760-3.0766 in
Diameter

e Cylinder Bore Diameter 92.990-93.006 mm| 3.6638-3.6644 in
o Cylinder Bore Out-of-Round 0.013 mm 0.0005 in

e Cylinder Head Deck Surface Flatnegs 0.08 mm 0.003 in

e Cylinder Liner Recession 0.015 mm 0.0006 in

Camshaft

o Camshaft End Play - Exhaust

0.045-0.215 mm

0.0017-0.0084 in

o Camshaft End Play - Intake

0.051-0.201 mm

0.0020-0.0079 in

e Camshaft Journal Diameter - All Inta
and Exhaust #2-#7

K€56.936-26.960 mm

1.0612-1.0622 in

e Camshaft Journal Diameter - Exhaus
#1

1 29.936-29.960 mm

1.1794-1.1804 in

e Camshaft Journal to Bore Clearance

0.040-0.085 mm

0.0015-0.0033 in

Connecting Rod

o Connecting Rod Bearing Clearance

0.021-0.065 mm

0.0008-0.0025 in

e Connecting Rod Bore Diameter -

60.332-60.338 mm

2.3749-2.3755 in

Bearing End
e Connecting Rod Bore Out-of-Round 0.006 mm 0.0002 in
Bearing End ' '
Connecting Rod Side Clearance 0.05-0.35 mm 0.0019-0.0137 in

Crankshaft

e Crankshaft End Play

0.112-0.388 mm

0.0044-0.0153in

o Crankshaft Main Bearing Clearance

0.012-0.064 mMm

0.0004-0.0025 in

e Crankshaft Main Journal Diameter

69.968-69.984 mm

2.7567-2.7574 in

e Crankshaft Main Journal Out-of-Round ~ 0.005 mm 0.0002 in

e Crankshaft Main Journal Taper 0.005 mm 0.0002 in
Cylinder Head

e Surface Flatness - Block Deck 0.08 mm 0.003 in
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e Surface Flatness - Exhaust Manifold

Deck 0.08 mm 0.003 in

3 [S):rcfgce Flatness - Intake Manifold 0.08 mm 0.003 in
Exhaust Manifold

o Surface Flatness 0.08 mm 0.003 in
Lubrication System

o Oil Capacity - with Filter 56L 6.0 gts

¢ Oil Capacity - without Filter 5.1L 5.5 gts

¢ Oil Pressure - Minimum 85 kPa 12 psi at 1200 RPM
Oil Pump

e Gear Diameter - Drive 73.415-73.370 mm  2.893-2.891 in

e Gear Diameter - Driven 87-86.975 mm 3.428-3.426 in

o Gear Pocket - Depth 15.609-15.584 mm  0.615-0.614 in

o Gear Pocket - Diameter 87.065-87.040 mm|  3.430-3.429in

e Gear Thickness - Drive 15.546-15.521 mm  0.613-0.611 in

e Gear Thickness - Driven 15.360-15.511 mm  0.605-0.611 in

e Lobe Inner Diameter - Maximum 11.9 mm 0.469 in

o Relief Valve-to-Bore Clearance 2.57-1.63 mm 0.101-0.064 in
Piston Rings

. Effﬁ&?é?% ErF‘fi'ngap - First 0.2-0.4 mm 0.0079-0.0157 in

« Piston Ring End Gap - Second 0.36-0.51mm | 0.0142-0.0201 in

Compression Ring

e Piston Ring End Gap - Oil Control
Ring

0.250-0.760 mm

0.0098-0.0299 in

e Piston Ring to Groove Clearance - F
Compression Ring

ISty 043-0.093 mm

0.0017-0.0037 in

¢ Piston Ring to Groove Clearance -
Second Compression Ring

0.053-0.093 mm

0.0021-0.0037 in

¢ Piston Ring to Groove Clearance - C

Control Ring

il 0.059-0.215 mm

0.0023-0.0085 in
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Pistons and Pins

¢ Piston - Piston Diameter

92.963-92.977 mm

3.6627-3.6633 in

¢ Piston - Piston Pin Bore Diameter

23.002-23.008 mm

0.9056-0.9058 in

¢ Piston - Piston to Bore Clearance

0.013-0.043 mm

0.0004-0.0017 in

¢ Pin - Piston Pin Clearance to
Connecting Rod Bore

0.001-0.018 mMm

0.0004-0.0007 in

Bore

e Pin - Piston Pin Clearance to Piston

Pi"y.003-0.012 mm

0.00012-0.0005 in

¢ Pin - Piston Pin Diameter

22.996-22.999 mm

0.9054-0.9055 in

Valve System

¢ Valves - Valve Face Runout

0.038 mm

0.0015in

¢ Valves - Valve Seat Runout

0.05 mm

0.002 in

¢ Valves - Valve Stem-to-Guide
Clearance - Exhaust

0.0375-0.0775 mm

0.0015-0.0030 in

¢ Valves - Valve Stem-to-Guide
Clearance - Intake

0.030-0.065 mm

0.0011-0.0025 in

e Valve Springs - Valve Spring Load
Closed

"1 211-233 N at 35 mn

q47.4-52.4 b at1.70

=

in

e Valve Springs - Valve Spring Load
Open

mm

-| 578-632 N at 24.5

130-142 Ib at 1.260 |n

SEALERS, ADHESIVES, AND LUBRICANTS

Sealers, Adhesives, and Lubricants

GM Part Number
United
Application Typeof Material States Canada

Camshaft Position Actuator Bolt Sealant 12378521 | 88901148
Camshaft Position Sensor Bolt Sealant 12378521 | 88901148
Coolant Sensor Threads Sealant 12378521 | 88901148
Crankshaft Position Sensor Bolt Sealant 12378521 | 88901148
Cylinder Block Heater Plug Sealant 12378521 | 88901148
Cylinder Head Core Hole Plugs Sealant 12378521 | 88901148
ICvlinder Head Expansion Plugs
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(Aluminum) Sealant 12378521 | 88901148
Engine Block Oil Gallery Plugs Sealant 123785214 88901148
Engine Block Plug Sealant 12378521 | 88901148
Engine Front Cover Surface (3-Bond) Sealant| 12378521 | 88901148
Engine OIl 5W-30 Oil 12345610 993193

EVAP Purge Solenoid Valve Bolt Sealant 12378521 | 88901148
Exhaust Manifold Bolt Threads Threadlock 89021297 | 10953488
Exhaust Manifold Heat Shield Nuts Anti-Sieze 12371386 | 993128

Lubricant Lubricant 1052864 992881

Oil Level Indicator Tube Stud Sealant 12378521 | 88901148
Oil Pan Surface (3-Bond) Sealant| 12378521 | 88901148
Oil Pressure Sensor Threads Sealant 12378521 | 889011480
Oil Pump Pipe Bolt Sealant 12378521 | 88901148
Parts Cleaner Cleaner 12377981 | 10953463
PVC Hose Lubricant 12345884 | 5728223

Rear Oil Seal Housing Surface (3-Bond) Sealant| 12378521 | 88901148
Throttle Control Module Bolt Sealant 12378521 | 88901148
Timing Chain Guide Bolt Threadlock 89021297 | 10953488

THREAD REPAIR SPECIFICATIONS

Engine Block - Top View
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Fig. 1. EngineBlock - Top View
Courtesy of GENERAL MOTORS CORP.

Engine Block - Top View

Service Drill Tap
Hole |Thread Counterbore| Stop Depth Depth
Location| Size |Drill Tool Collar | Tap [Driver|Insert| (Max) (Min)

J 42385-400 . See Special Tools. mm| (in) [mm]| (in)

1 MM *a02)  wa na |403| 404 | 108 | 59 [2.324 51 [2.00¢

2 M6 x1| 201 202 nfa |203| 204 | 205 | 22 |0.864 18 |0.709

3 M6 x1| 201 202 nfa |203| 204 | 205 | 30 (1.182 26 (1.024

Engine Block - Bottom View
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Fig. 2. EngineBlock - Bottom View
Courtesy of GENERAL MOTORS CORP.

Engine Block - Bottom View

Service Drill
Hole [Thread Counterboreg Stop Depth |Tap Depth
Location| Size |Drill Tool Collar |Tap|Driver|Insert| (Max) (Min)
J 42385-400 . See Special Tooals. mm| (in) {mm| (in)
1 Mllgx 417 n/a nfa |418| 419 | 420 | 49| 1.93| 42 |1.655
2 | M5X|208] 207 n/a |208| 209 | 210 | 30|1.182| 25 |0.985
M 10 x
3 15 417 n/a nfa |418| 419 | 420 | 30(1.182 25 |0.985

Engine Block - L eft Side View
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Fig. 3: EngineBlock - Left SideView
Courtesy of GENERAL MOTORS CORP.
Engine Block - Left Side View
Service Drill Tap
Hole |Thread Counterbore Stop Depth Depth
Location| Size |Drill Tool Collar |Tap|Driver|{Insert| (Max) (Min)
J 42385-400 . See Special Toals. mm{| (in) (mm| (in)
1 Mllgx 211 212 n/a [213| 214 | 420 | 33| 1.3 | 27 |1.063
2 M6x1| 201 202 n/a [203| 204 | 205 | 22 |0.864 18 |0.709
3 M11725X 856| 857 n/a |858 859 | 416 | 33| 1.3 | 17 |0.664
4 '\1"5; 206| 207 n/a |208| 209 | 210 | 25 |0.985 20 |0.788
5 '\’12285" na| nla na |n/al nfa | n/a | 250.985 17 |0.664
6 Mlzgx n/a n/a n/a |n/a| nfa | nfa | 30(1.182 20 |0.788
7 M6x1| 201 202 n/a [203| 204 | 205 | 19 |0.748 15 |0.591
8 M6 x1| 206 207 n/a [208| 209 | 210 | 19 |0.748 15 |0.591




2006 Hummer H3

2006 ENGINE Engine Mechanical - 3.5L (L52) - H3

Engine Block - Right Side View
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Fig. 4. EngineBlock - Right Side View
Courtesy of GENERAL MOTORS CORP.

Engine Block - Right Side View

Service Drill Tap
Hole | Thread Counterborg Stop Depth Depth
Location| Size |Drill Tool Collar|Tap|Driver|Insert| (Max) (Min)
J 42385-400 . See Special Tools. mm{| (in) {mm| (in)

1 Mllgx nal i na |nal na | wa | 32 |1.260 23 |0.904

2 M6x1|201] 202 nfa |203| 204 | 205 | 22 |0.866 18 |0.709

3 '\fgg‘ 206| 207 nfa [208| 209 | 210 | 23 |0.906 18 |0.709

4 Mllgx 211| 212 nfa |213| 214 | 420 | 33 |1.304 27 |1.063

5 legx n/a n/a nfa |nfa| n/a | n/a | 29 |1.143 16 |1.024

6 Mllgx 211| 212 nfa |213| 214 | 420 | 23(0.906 18 |0.70¢

Enaine Block - Front View
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Fig. 5: EngineBlock - Front View
Courtesy of GENERAL MOTORS CORP.

Engine Block - Front View

1

1
1
1

Service Drill Tap
Hole |Thread Counterbore Stop Depth Depth
Location| Size |Drill Tool Collar|Tap|Driver|lnsert| (Max) (Min)

J 42385-400 . See Special Tools. mm| (in) (mm| (in)

1 M6 x1| 405 n/a 407 |203| 204 | 205 | 30 {1.182 26 |1.024

2 M6x1| 201 202 n/a |203| 204 | 205 | 18 |0.709 14 |0.551

3 M6x1| 201 202 n/a |203| 204 | 205 | 22 |0.866 18 |0.709

4 | M5X 1208 207 | wa |208 209 | 210 | 23 |0.904 18|0.708

M 16 x
5 15 405 n/a 407 |203| 204 | 205 | 24 [0.945 16 |0.630

Engine Block - Rear View




2006 Hummer H3

2006 ENGINE Engine Mechanical - 3.5L (L52) - H3

Fig. 6: EngineBlock - Rear View

Courtesy of GENERAL MOTORS CORP.

Engine Block - Rear View

Service Drill Tap
Hole | Thread Counterbore| Stop Depth Depth
Location| Size |(Drill Tool Collar [Tap|Driver|lnsert| (Max) (Min)

J 42385-400 . See Special Tooals. mm{| (in) [mm/| (in)

1 Mllgx n/a n/a nfa |n/a| n/a | n/fa | 39 |1.536 33 |1.300

2 | MBX|211| 212 na |213| 214 | 420 | 39 |1.534 33 |1.300

3 M6x1| 201 202 nfa [203| 204 | 205 | 20 |0.788 16 |0.630

4 M8x1| 206 207 nfa [208| 209 | 210 | 39 |1.536 33 |1.300

5 M6x1|211 212 nfa |213| 214 | 215 | 39 |1.536 33 |1.30(Q

6 Mllgx 211 212 nfa |213| 214 | 215 | 57 |2.245 54 |2.127

Cylinder Head - Top View
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Fig. 7: Cylinder Head - Top View

Courtesy of GENERAL MOTORS CORP.

Cylinder Head - Top View

Service Drill Tap
Hole |Thread Counterborg Stop Depth Depth
Location| Size |Drill Tool Collar| Tap |Driver|Insert| (Max) (Min)
J 42385-400 . See Special Tools. mm| (in) [mm| (in)
1 M6 x 1] 405 n/a 406 | 203| 204 | 205 | 28 |1.103 24 |0.945
2 M6 x 1 201 202 nfa |203| 204 | 205 | THRU THRU
3 M6 x 1 201 202 nfa | 203| 204 | 205 | 22 |0.866 18 [0.709

Cylinder Head - End - Front View
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Fig. 8: Cylinder Head - End - Front View
Courtesy of GENERAL MOTORS CORP.

Cylinder Head - End - Front View

Service Drill Tap
Hole |Thread Counterborg Stop Depth Depth
Location| Size |Drill Tool Collar| Tap |Driver|Insert| (Max) (Min)
J 42385-400 . See Special Toals. mm| (in) [mm| (in)
1 [|M6x1 201 202 nfa | 203| 204 | 205 | 28 |1.103 22 |0.866
2 Mllgx 211 212 nfa |213| 214 | 215 | 28 |1.103 22 |0.866
3 Mlzglx n/a n/a nla | nfa| nfa | nla | THRU THRU
4 | M5X|206| 207 | wa [208| 209 | 210 | 28|1.104 23 |0.906

Cylinder Head - End - Rear View
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Fig. 9: Cvylinder Head - End - Rear View

Courtesy of GENERAL MOTORS CORP.

Cylinder Head - End - Rear View

Service Drill Tap
Hole |Thread Counterboreg Stop Depth Depth
Location| Size |Drill Tool Collar | Tap |Driver |Insert| (Max) (Min)
J 42385-400 . See Special Tools mm| (in) {mm]| (in)
1 Mllgx 409 410 nfa |411| 412 | 413 | 36 |1.418 28 |1.103
M 10 x
2 15 409 410 nfa |411| 412 | 413 | 28 |1.103 22 |0.866
3 Mllgx 211 212 nfa | 213| 214 | 215 | 36 |1.418 28 |1.103
4 Mllgx 211 212 nfa | 213| 214 | 215 | 28 |1.103 22 |0.866

Cylinder Head - Intake M anifold Deck View
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Fig. 10: Cylinder Head -

Intake M anifold Deck View

Courtesy of GENERAL MOTORS CORP.

Cylinder Head - Intake M anifold Deck View

Service Drill Tap
Hole |[Thread Counterborg Stop Depth Depth
Location| Size |Drill Tool Collar |Tap |Driver |Insert| (Max) (Min)

J 42385-400 . See Special Toals. mm | (in) [mm| (in)

1 Mllgx 211 212 nfa |213| 214 | 420 | 33 | 1.3 | 27 |1.063

2 Mllgx 211 212 nfa |213| 214 | 215 | 28 |1.103 22 |0.8664

3 M6 x 1201 202 nfa |203| 204 | 205 | 23 |0.906 18 |0.709

Cylinder Head - Exhaust M anifold Deck View
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Fig. 11: Cylinder Head - Exhausg M anifold Deck View

Courtesy of GENERAL MOTORS CORP.

Cylinder Head - Exhaust M anifold Deck View

Service Drill Tap
Hole | Thread Counterboreg Stop Depth Depth
Location| Size |Drill Tool Collar |Tap|Driver|insert| (Max) (Min)

J 42385-400 . See Special Tools. mm{| (in) [mm| (in)

1| M5X1206] 207 | nia |208| 209 | 210 | 281109 23|0.906

2 M6x1]|201 202 n/a |203| 204 | 205 | 22 |0.864 18 |0.709

3 M6 x1|405 n/a 406 [203| 204 | 205 | 28 |1.103 23 |0.906

4 Mllgx 417 n/a n/a |418| 419 | 420 | 53 (2.088 45 |1.773

Oil Pan - Bottom View

Fig. 12: Oil Pan - Bottom View

Courtesy of GENERAL MOTORS CORP.
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Oil Pan - Bottom View

Service Drill Tap
Hole | Thread Counterbore Stop Depth | Depth
Location| Size |Drill Tool Collar|Tap |Driver|Insert| (Max) | (Min)
J 42385-400 . See Special Toals. mm | (in) (imm| (in)
1 I\ﬁgsx 206 207 nfa |208| 209 | 415 | THRU | THRU
Oil Pan - Rear View
1\ 1
( ) L
\-
- /
}
Fig. 13: Oil Pan - Rear View
Courtesy of GENERAL MOTORS CORP.
Oil Pan - Rear View
Service Drill Tap
Hole | Thread Counterborg Stop Depth | Depth
Location| Size |Drill Tool Collar|Tap|Driver|Insert| (Max) | (Min)
J 42385-400 . See Special Tools. mm/|(in) | mm | (in)
1 Mllg X211 212 nfa |213| 214 | 215 | THRU | THRU

Engine Front Cover
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Fig. 14: Engine Front Cover

Courtesy of GENERAL MOTORS CORP.

Engine Front Cover

Service Drill Tap
Hole | Thread Counterbore Stop Depth Depth
Location| Size |Drill Tool Collar|Tap|Driver|lnsert| (Max) (Min)
J 42385-400 . See Special Tools. mm| (in) (mm| (in)
1 M6x1| n/a n/a nfa |n/al| nfa | nfa | 30 |1.182 26 |1.024
2 M6x1|201 202 nfa [203| 204 | 205 | 17 |0.669 14 |0.551
3 M6x1|201 202 nfa [203| 204 | 205 | THRU THRU
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Crankshaft Rear Oil Seal Housing

Fig. 15: Crankshaft Rear Oil Seal Housng
Courtesy of GENERAL MOTORS CORP.

Crankshaft Rear Oil Seal Housing

Service Drill Tap
Hole |Thread Counterbore Stop Depth Depth
Location| Size |Drill Tool Collar | Tap |Driver |Insert| (Max) (Min)
J 42385-400 . See Special Tools mm{| (in) [mm{| (in)
1 M6 x 1201 202 nfa |203| 204 | 205 | 22 |0.866 18 |0.709

COMPONENT LOCATOR

DISASSEMBLED VIEWS
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117 116

Fig. 16: Lower Engine Components
Courtesy of GENERAL MOTORS CORP.

CalloutsFor Fig. 16

Callout Component Name
100 Engine Block
101 Transmission Locator Pin
102 Cylinder Head Locator Pin
102 Cylinder Head Locator Pin
103 Main Bearing Cap Locator Pin
104 Engine Front Cover Locator Pin
105 Cylinder Sleeve
106 Connecting Rod Bolt
107 Connecting Rod Cap
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108 Connecting Rod Lower Bearing
109 Connecting Rod Upper Bearing
110 Connecting Rod

111 Connecting Rod Bushing

112 Piston Pin Retainer

112 Piston Pin Retainer

113 Piston Pin

114 Piston

115 Oil Control Ring Set

116 Lower Compression Ring

117 Upper Compression Ring

118 Crankshatt

119 Upper Main Bearings

119 Upper Main Bearings

120 Main Thrust Bearing

121 Lower Main Bearings

122 Main Bearing Caps

123 Main Bearing Cap Stiffener
124 Main Bearing Cap Bolt

125 Flywheel - Automatic Transmission
126 Flywheel Bolt

127 Flywheel - Manual Transmission
128 Flywheel Locator

129 Clutch Pilot Bearing

130 Crankshaft Sprocket

131 Crankshaft Balancer

132 Crankshaft Balancer Bolt

133 Friction Washer
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Fig. 17: Cylinder Head Components
Courtesy of GENERAL MOTORS CORP.

CalloutsFor Fig. 17

Callout Component Name
200 Cylinder Head
201 Cylinder Head Gasket
202 Engine Lift Bracket
203 Engine Lift Bracket Bolts
204 Intake Valve
205 Exhaust Valve
206 Access Hole Plugs
207 Cylinder Head Bolt
208 Valve Lash Adjusters
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209 Valve Seals

210 Valve Springs

211 Valve Spring Retainers
212 Valve Keys

213 Valve Rocker Arms
214 Cylinder Head Bolt

215 Spark Plug

216 A.I.R. Pipe Plug

217 Water Jacket Plug

218 Oil Gallery Plug

219 Oil Gallery Plug

220 Timing Chain Top Guide

221 Timing Chain Top Guide Bolt
222 Intake Camshatft

223 Exhaust Camshaft

224 Camshatft Cap Bolts

225 Camshatft Cap

225 Camshatft Cap

226 Exhaust Camshaft Actuator

227 Exhaust Camshaft Actuator Bolt
228 Intake Camshaft Sprocket

229 Intake Camshaft Sprocket Bolt
230 Timing Chain

231 Timing Chain Tensioner Shoe

232 Timing Chain Tensioner Shoe Bolt

233 Timing Chain Guide

234 Timing Chain Guide Bolt

235 Timing Chain Tensioner

236 Timing Chain Tensioner Bolt

237 Right Balance Shatft

238 Right Front and Rear Balance Shaft Bearings
239 Left Balance Shatft

240 Left Front and Rear Balance Shaft Bearings
241 Balance Shaft Chain Guide

242 Balance Shaft Chain
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[Balance Shaft Chain Tensioner

Fig. 18: Cooling Components
Courtesy of GENERAL MOTORS CORP.

CalloutsFor Fig. 18

Callout Component Name
300 Water Pump
301 Water Pump Pulley
302 Water Pump Pulley Bolt
303 Water Pump Gasket
304 Water Pump Bolt
305 Thermostat Housing
306 Thermostat Housing Seal
307 Thermostat Housing Bolt
308 Water Outlet
309 Water Outlet Bolt
310 Water Outlet Seal
311 Heater Inlet Hose Fitting
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Heater Outlet Hose Fitting

Coolant Temperature Sensor

401

Fig. 19: Lubrication Components

Courtesy of GENERAL MOTORS CORP.

CalloutsFor Fig. 19

Callout Component Name
400 Oil Pan
401 Oil Pan Bolt
401 Oil Pan Bolts
402 Oil Pan Bolt
403 Oil Pan Bolt
404 Oil Drain Plug
405 Oil Drain Plug Gasket
406 Oil Pump Pickup Tube
407 Oil Pump Pickup Tube Bolt
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407 Oil Pump Pickup Tube Bolt

408 Oil Filter

409 Oil Filter Adapter

410 Oil Filter Bypass Valve

411 Oil Pump

412 Oil Pump Seal

413 Oil Pump Bolt

414 Oil Pressure Relief Valve

415 Oil Pressure Relief Valve Spring

416 Oil Pressure Relief Valve Plug

417 Oil Pump Inner Gear

418 Oil Pump Outer Gear

419 Oil Pump Pickup Tube Gasket

420 Oil Pressure Switch

421 Camshaft Position Actuator Solenoid Valve
422 Camshaft Position Actuator Solenoid Valve Bolt
423 Oil Level Indicator Tube

424 Oil Level Indicator

425 Oil Level Indicator Tube Stud

426

Oil Level Indicator Nut
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Fig. 20: Engine Cover and Components

Courtesy of GENERAL MOTORS CORP.
CalloutsFor Fig. 20

Callout Component Name
500 Intake Manifold
501 Intake Manifold Seal
502 Intake Manifold Bolt
503 Positive Crankcase Vent Hose
504 Throttle Control Module
505 Throttle Control Module Bolt
506 Throttle Control Module Seal
507 Fuel Injector Rall
508 Fuel Injector Rail Bolt
509 Crankshaft Rear Oil Seal Housing
510 Crankshaft Rear Oil Seal Housing Bolt
511 Crankshaft Rear Oil Seal
512 Engine Front Cover
513 Enagine Front Cover Bolt
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514 Engine Front Center Cover Bolt
515 Engine Front Oil Seal

516 Engine Front Cover Bolt

517 Engine Front Cover Bolt Spacer
518 Camshatft Cover

519 Camshaft Cover Bolt

520 Camshaft Cover Seal

521 Oil Fill Cap

Fig. 21: Engine Exhaust & Components
Courtesy of GENERAL MOTORS CORP.

CalloutsFor Fig. 21

Callout Component Name
600 Exhaust Manifold
601 Exhaust Manifold Gasket
602 Exhaust Manifold Bolt
603 Exhaust Manifold Heat Shield
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604 Exhaust Manifold Heat Shield Stud

605 Exhaust Manifold Heat Shield Nut

700 Ignition Control Module

701 Ignition Control Module Spring

702 Ignition Control Module Boot

703 Exhaust Camshaft Position Sensor

704 Exhaust Camshaft Position Sensor Bolt
705 EVAP Emission Canister Purge Solenoid
706 EVAP Emission Canister Purge Solenoid Bolt
707 Knock Sensor Bolt

708 Knock Sensor

709 Knock Sensor

710 Intake Camshaft Sensor

711 Intake Camshaft Sensor Bolt

712 Crankshaft Position Sensor

ENGINE IDENTIFICATION
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Fig. 22: Engine ldentification

Courtesy of GENERAL MOTORS CORP.

CalloutsFor Fig. 22

Callout

Component Name

1

Engine ID Location

Engine ID Location

The first digit identifies the engine build locatie All first digits will be
a T, this engine is only being built at Tonawanda

The second and third digits identifies the buildrye

O] W N

The fourth, fifth and sixth digits identify the lbdimonth - Julian Date

The seventh through tenth digits identify the eadpnild sequence

SCHEMATIC AND ROUTING DIAGRAMS

TIMING CHAIN ALIGNMENT DIAGRAM
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Fig. 23: Timing Chain Alignment Diagram
Courtesy of GENERAL MOTORS CORP.

CalloutsFor Fig. 23

Callout Component Name
1 Timing Marks
1 Timing Marks
1 Timing Marks

DIAGNOSTIC INFORMATION AND PROCEDURES
DIAGNOSTIC STARTING POINT - ENGINE MECHANICAL

Begin the system diagnosis by reviewing Eheassembled Views, Engine Component
Description, andLubrication Description. Reviewing the description and operation
information will help you determine the correct ggom diagnostic procedure when a
malfunction exists. Reviewing the description apération information will also help you
determine if the condition described by the custasaormal operation. Refer 8y mptoms -
Engine M echanical in order to identify the correct procedure forgtiasing the system and
where the procedure is located.

SYMPTOMS - ENGINE MECHANICAL

Strategy Based Diagnogtics

1. Perform A Diagnostic System Check in Engine Costbafore using the symptom tables
applicable).

2. Review the system operations in order to fanmeyourself with the system functions.
Refer toDisassembled Views,Engine Component Description, andLubrication

Description.

All diagnosis on a vehicle should follow a logigabcess. Strategy based diagnostics is a un
approach for repairing all systems. The diagndistiec may always be used in order to resolve a
system problem. The diagnostic flow is the placstaot when repairs are necessary.

Visual/Physical | nspection

e Inspect for aftermarket devices which could aftbetoperation of the engine.

e Inspect the easily accessible or visible systenpoments for obvious damage or conditions
which could cause the symptom.
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o Check for the correct oil level, proper oil visdgsand correct filter application.

o Verify the exact operating conditions under whioé toncern exists. Note factors such as
engine RPM, ambient temperature, engine temperatoeunt of engine warm-up time,
and other specifics.

o Compare the engine sounds (if applicable) to a kngeod engine and make sure you are
not trying to correct a normal condition.

Inter mittent

Test the vehicle under the same conditions thatuk®smer reported in order to verify the sy
IS operating properly.

Symptom List

Refer to a symptom diagnostic procedure from tHevieng list in order to diagnose the
symptom:

e Base Engine Misfirewithout Internal Engine Noises

e Base Engine Misfirewith Abnormal Internal Lower Engine Noises
e Base Engine Misfirewith Abnormal Valve Train Noise

e Base Engine Misfirewith Coolant Consumption

e Base Engine Misfirewith Excessive Oil Consumption

e Engine Noise on Start-Up, but Only Lasting a Few Seconds
e Upper Engine Noise, Regardless of Engine Speed

e Lower Engine Noise, Regardless of Engine Speed

e Engine Noise Under Load

e Engine Will Not Crank - Crankshaft Will Not Rotate

e Engine Compression Test

Oil Consumption Diagnoss

e Oil Pressure Diagnosisand Testing

e Oil Leak Diagnosis

BASE ENGINE MISFIRE WITHOUT INTERNAL ENGINE NOISES

Base Engine Midfirewithout Internal Engine Noises
Cause Correction
_Abnormalities (severe cracking, bumps, orfReplace the drive belt.




2006 Hummer H3

2006 ENGINE Engine

Mechanical - 3.5L (L52) - H3

missing areas) in the accessory drive belt

(Abnormalities in the accessory drive syst¢

and/or components may cause engine RP
variations and lead to a misfire DTC. A

misfire code may be present without an ag

misfire condition).

U

Worn, damaged, or mis-aligned accessory
drive components or excessive pulley rung

and may lead to a misfire DTC.
A misfire code may be present without an
actual misfire condition.

Inspect the components, and repair or ref
Ag required.

Loose or improperly installed engine
flywheel or crankshaft balancer

A misfire code may be present without an
actual misfire condition.

Repair or replace the flywheel and/or
balancer as required.

Restricted exhaust system

A severe restriction in the exhaust flow ca
cause significant loss of engine performan
and may set a DTC. Possible causes of
restrictions include collapsed or dented pi
or plugged mufflers and/or catalytic
converters.

Repair or replace as required.
n
ce

pes

Improperly installed or damaged vacuum
hoses

Repair or replace as required.

Improper sealing between the intake man
and cylinder head or throttle body.

Replace the intake manifold, gaskets,
cylinder head, and/or throttle body as
required.

Improperly installed or damaged MAP ser

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

Bapair or replace the MAP sensor as
required.

Damage to the MAP sensor housing and/aR&pglace the intake manifold.

ring seal

Worn or loose valve rocker arms

The rocker arm bearing end caps and/or
needle bearings should be intact and in th
proper position.

Replace the valve rocker arms as requiref.

e

Worn valve lash adjusters

Replace the valve lash adjusters.

Stuck valves

Repair or replace as required.
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Carbon buildup on the valve stem can cay
the valve not to close properly.

se

Excessively worn or mis-aligned timing chg

HReplace the timing chain and sprockets a

required.

V)

Worn camshaft lobes

Replace the camshaft and rocker arms.

Excessive oil pressure

o Perform an oil pressure test. Refer t¢
Oil Pressure Diagnosis and Tedting.

Repair or replace the oil pump as

engine block cooling system passages.
Coolant consumption may or may not caug
the engine to overheat.

required.
Faulty cylinder head gasket and/or cracking Inspect for spark plugs saturated by
or other damage to the cylinder head and coolant.

and/or head gasket.
Repair or replace as required.

Inspect the cylinder head, engine blgck,

Worn Piston Rings

engine to misfire.

Oil consumption may or may not cause the

Inspect the spark plugs for oil deposi

Inspect the cylinders for a loss of
compression. Refer tBngine
Compression Test.

Perform cylinder leak down and
compression testing to identify the
cause.

o Repair or replace as required.

174

A damaged crankshatft reluctor wheel

A damaged crankshaft reluctor wheel can
result in different symptoms depending on
severity and location of the damage.

e Systems with electronic communicati
(DIS or coil per cylinder) and severe
reluctor ring damage may exhibit
periodic loss of crankshaft position, S
delivering a signal, and then re-sync
crankshaft position.

e Systems with electronic communicati
(DIS or colil per cylinder) and slight
reluctor ring damage may exhibit no

Replace the sensor and/or crankshatft as
required.
the

the

loss of crankshaft position and no
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misfire may occur. However, a P030
DTC may be set.

e Systems with mechanical
communications (high voltage switch
and severe reluctor ring damage ma
cause additional pulses and effect fuel
and spark delivery to the point of
generating a PO300 DTC or P0336.

BASE ENGINE MISFIRE WITH ABNORMAL INTERNAL LOWER ENGINE NOISES

Base Engine Midirewith Abnormal Internal Lower Engine Noises

Cause Correction
Abnormalities (severe cracking, bumps or|Replace the drive belt.
missing areas) in the accessory drive belt
Abnormalities in the accessory drive system
and/or components may cause engine RBM
variations, noises similar to a faulty lower
engine and also lead to a misfire conditiot
misfir