TRANSMISION AUTOMATICA 4L60-E
Fastener Tightening Specifications - 

Document ID: 191229

Fastener Tightening Specifications (Diagnosis 4L60-E)

	Application
	Specification

	
	Metric
	English

	Accumulator Cover to Case Bolt 
	8.0–14.0 N-m 
	6–10 lb ft 

	Case Extension to Case Bolt
	42.0–48.0 N-m
	35.0–39.4 lb ft 

	Case Extension to Case Bolt (4WD Shipping)
	11.2–22.6 N-m
	8.3–16.7 lb ft 

	Converter Housing to Case Screw
	65.0–75.0 N-m
	48–55 lb ft 

	Cooler Pipe Connector
	35.0–41.0 N-m
	26–30 lb ft 

	Detent Spring to Valve Body Bolt
	20.0–27.0 N-m
	15–20 lb ft 

	Forward Accumulator Cover to Valve Body Bolt
	8.0–14.0 N-m
	6–10 lb ft 

	Line Pressure Plug
	8.0–14.0 N-m
	6–10 lb ft

	Manual Shaft to Inside Detent Lever Nut
	27.0–34.0 N-m
	20–25 lb ft

	Oil Passage Cover to Case Bolt
	8–14.0 N-m
	6–10 lb ft

	Park Brake Bracket to Case Bolt
	27.0–34.0 N-m
	20–25 lb ft

	Plate to Case Bolt (Shipping)
	27.0–34.0 N-m
	20–25 lb ft

	Plate to Converter Bolt (Shipping)
	27.0–34.0 N-m
	20–25 lb ft

	Pressure Control Solenoid Bracket to Valve Body Bolt
	8.0–14.0 N-m
	6–10 lb ft 

	Pump Assembly to Case Bolt
	26.0–32.0 N-m
	19–24 lb ft 

	Pump Cover to Pump Body Bolt
	20.0–27.0 N-m
	15–20 lb ft 

	Solenoid Assembly to Case Bolt
	8.0–14.0 N-m
	6–10 lb ft 

	Speed Sensor Retainer Bolt
	10.5–13.5 N-m
	7.7–10 lb ft 

	Transmission Fluid Pressure Manual Valve Position Switch to Valve Body Bolt
	8.0–14.0 N-m
	6–10 lb ft

	Transmission Oil Cooler Pipe Fitting
	35.0–41.0 N-m
	26–30 lb ft

	Transmission Oil Pan to Case Bolt
	9.5–13.8 N-m
	7–10 lb ft

	Valve Body to Case Bolt 
	8.0–14.0 N-m 
	6–10 lb ft 


Fluid Capacity

Document ID: 6951

Fluid Capacity

	Application 
	Specification

	
	Metric
	English

	Pan Removal
	4.7 liters 
	5 quarts

	Overhaul
	10.6 liters
	11 quarts


Transmission End Play Check
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Transmission End Play Washer Selection Chart

	Identification
	Washer Thickness (mm)
	Washer Thickness (in)

	67
	1.87–1.97
	0.074–0.078

	68
	2.04–2.14
	0.080–0.084

	69
	2.21–2.31
	0.087–0.091

	70
	2.38–2.48
	0.094–0.098

	71
	2.55–2.65
	0.100–0.104

	72
	2.72–2.82
	0.107–0.111

	73
	2.89–2.99
	0.113–0.117

	74
	3.06–3.16
	0.120–0.124


Low and Reverse Clutch Spacer Plate Selection
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	Measured Dimension
	Selective Plate

	
	Identification
	Thickness

	28.065–27.545 mm (1.105–1.084 in)
	None
	1.684–1.829 mm (0.066–0.072 in)

	28.586–28.066 mm (1.125–1.105 in)
	0
	1.314–1.168 mm (0.052–0.046 in)

	27.544–27.026 mm (1.084–1.064 in)
	1
	2.198–2.344 mm (0.087–0.092 in)
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Forward Clutch Backing Plate Selection

Document ID: 58260

Forward Clutch Backing Plate Selection

	Plate Thickness
	Identification

	6.92–7.07 mm (0.272–0.278 in)
	A

	6.33–6.48 mm (0.249–0.255 in)
	B

	5.74–5.89 mm (0.226–0.232 in)
	C

	5.15–5.30 mm (0.203–0.208 in)
	D

	4.56–4.71 mm (0.180–0.185 in)
	E

	Backing Plate Travel: 0.766–1.756 mm (0.030–0.069 in)


Third and Fourth Clutch Backing Plate Selection
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3rd and 4th Clutch Backing Plate Selection Table

	Dimension
	Identification 

	5.88–5.68 mm (0.231–0.224 in) 
	A

	4.99–4.76 mm (0.196–0.187 in)
	B

	4.10–3.90 mm (0.161–0.154 in)
	C

	Use a backing plate which gives the correct travel. The travel should be 2.10–0.90 mm (0.083–0.035 in). 
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Reverse Input Clutch Backing Plate Selection
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Reverse Input Clutch Backing Plate Selection Table

	Plate Thickness
	Identification

	7.249–7.409 mm (0.285–0.292 in)
	2

	6.678–6.519 mm (0.263–0.257 in)
	3

	5.947–5.787 mm (0.234–0.228 in)
	4

	Backing Plate Travel: 1.02–1.94 mm (0.040–0.076 in)
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Fluid Pump Rotor and Slide Measurement
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Oil Pump Rotor and Slide Measurement

	Thickness (mm)
	Thickness (in)

	Oil Pump Rotor

	17.948–17.961
	0.7066–0.7071

	17.961–17.974
	0.7071–0.7076

	17.974–17.987
	0.7076–0.7081

	17.987–18.000
	0.7081–0.7086

	18.000–18.013
	0.7086–0.7091

	Oil Pump Slide

	17.948–17.961
	0.7066–0.7071

	17.961–17.974
	0.7071–0.7076

	17.974–17.987
	0.7076–0.7081

	17.987–18.000
	0.7081–0.7086

	18.000–18.013
	0.7086–0.7091
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1. Windsor, Canada

2. Calendar Year (6 = 1996)

3. Julian Date

4. Model Year (6 = 1996)

5. No Meaning

6. Model

7. Shift Built (a = First Shift; b = Second Shift; c = Third Shift)

8. Calendar Year (6 = 1996)

9. Model Year (96 = 1996)

10. Model

11. Serial Number

12. Julian Date

13. Transmission ID Location

14. VIN Location
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Transmission Usage - 

Document ID: 178863

Passenger Car Applications

	BODY TYPE
	CAR LINE (DIVISION)
	ENGINE SIZE
	FUEL SYSTEM
	ENGINE RPO
	TRANSAXLE/ TRANSMISSION USED
	TRANSAXLE/ TRANSMISSION RPO

	S
	Prism (Chevrolet)
	1.6L L4
	MFI
	L01
	A131 / M5
	MB3 / MB5

	S
	Prism (Chevrolet)
	1.8L L4
	SFI
	LV6
	A245E / M5
	M57 / MB4

	M
	Metro / Firefly (Chevrolet) / (GM Of Canada)
	1.0L L3
	TBI
	LP2
	M5
	M58

	M
	Metro / Firefly (Chevrolet) / (GM Of Canada)
	1.3L L4
	MFI
	L72
	A3 / M5
	M60 / M42

	J
	Cavalier (Chevrolet)
	2.2L L4
	SFI
	LN2
	3T40 / 4T40E / M5
	MD9 / MN4 / MK7

	J
	Cavalier (Chevrolet)
	2.4L L4
	SFI
	LD9
	4T40E / M5
	MN4 / MJ1

	J
	Sunfire (Pontiac)
	2.2L L4
	SFI
	LN2
	3T40 / 4T40E / M5
	MD9 / MN4 / MK7

	J
	Sunfire (Pontiac)
	2.4L L4
	SFI
	LD9
	4T40E / M5
	MN4 / MJ1

	N
	Malibu (Chevrolet)
	2.4L L4
	SFI
	LD9
	4T40E
	MN4

	N
	Malibu (Chevrolet)
	3.1L V6
	SFI
	L82
	4T40E
	MN4

	N
	Skylark (Buick)
	2.4L L4
	SFI
	LD9
	4T60E / M5
	M13 / MJ1

	N
	Skylark (Buick)
	3.1L V6
	SFI
	L82
	4T60E
	M13

	N
	Achieva (Oldsmobile)
	2.4L L4
	SFI
	LD9
	4T60E / M5
	M13 / MJ1

	N
	Achieva (Oldsmobile)
	3.1L V6
	SFI
	L82
	4T60E
	M13

	N
	Cutlass (Oldsmobile)
	3.1L V6
	SFI
	L82
	4T40E
	MN4

	N
	Grand Am (Pontiac)
	2.4L L4
	SFI
	LD9
	4T60E / M5
	M13 / MJ1

	N
	Grand Am (Pontiac)
	3.1L V6
	SFI
	L82
	4T60E
	M13

	U
	Venture (Chevrolet)
	3.4L V6
	SFI
	LA1
	4T60E
	M13

	U
	Trans Sport (Pontiac)
	3.4L V6
	SFI
	LA1
	4T60E
	M13

	U
	Silhouette (Oldsmobile)
	3.4L V6
	SFI
	LA1
	4T60E
	M13

	W
	Intrigue (Oldsmobile)
	3.8L V6
	SFI
	L36
	4T65E
	M15

	W
	Intrigue (Oldsmobile)
	3.5L V6
	SFI
	LX5
	4T65E ADV. CONTROL
	MN3

	W
	Grand Prix (Pontiac)
	3.1L V6
	SFI
	L82
	4T60E
	M13

	W
	Grand Prix (Pontiac)
	3.8L V6
	SFI / SFI (SC)
	L36 / L67
	4T65E / 4T65E-HD
	M15 / MN7

	W
	Century (Buick)
	3.1L V6
	SFI
	L82
	4T60E
	M13

	W
	Regal (Buick)
	3.1L V6
	SFI
	L82
	4T60E
	M13

	W
	Regal (Buick)
	3.8L V6
	SFI / SFI (SC)
	L36 / L67
	4T65E / 4T65E-HD
	M15 / MN7

	W
	Monte Carlo / Lumina (Chevrolet)
	3.1L V6
	SFI
	L82
	4T60E
	M13

	W
	Monte Carlo Z34 / Lumina LTZ (Chevrolet)
	3.8L V6
	SFI
	L36
	4T65E
	M15

	F
	Camaro (Chevrolet)
	3.8L V6
	SFI
	L36
	4L60E / M5
	M30 / M49

	F
	Camaro (Chevrolet)
	5.7L V8
	SFI
	LS1
	4L60E / M6
	M30 / MM6

	F
	Firebird (Pontiac)
	3.8L V6
	SFI
	L36
	4L60E / M5
	M30 / M49

	F
	Firebird (Pontiac)
	5.7L V8
	SFI
	LS1
	4L60E / M6
	M30 / MM6

	G
	Aurora (Oldsmobile)
	4.0L V8
	SFI
	L47
	4T80E
	MH1

	G
	Riviera (Buick)
	3.8L V6
	SFI / SFI (SC)
	L36 / L67
	4T65E / 4T65E-HD
	M15 / MN7

	C
	Park Avenue / Ultra (Buick)
	3.8L V6
	SFI / SFI (SC)
	L36 / L67
	4T65E / 4T65E-HD
	M15 / MN7

	V
	Catera (Cadillac)
	3.0L V6
	SFI
	L81
	4L30E
	ML4

	P
	EV1 (GMEV)
	EV
	N/A
	LN1
	N/A
	N/A

	H
	Eighty-Eight / Regency (Oldsmobile)
	3.8LV6
	SFI
	L36
	4T65E
	M15

	H
	LSS (Oldsmobile)
	3.8L V6
	SFI / SFI (SC)
	L36 / L67
	4T65E / 4T65E-HD
	M15 / MN7

	H
	Bonneville / SSE / SSEi (Pontiac)
	3.8L V6
	SFI / SFI (SC)
	L36 / L67
	4T65E / 4T65E-HD
	M15 / MN7

	H
	Le Sabre (Buick)
	3.8L V6
	SFI
	L36
	4T65E
	M15

	E
	Eldorado / Eldorado Touring Coupe (Cadillac)
	4.6L V8
	SFI
	LD8 / L37
	4T80E
	MH1

	K
	Seville SLS / Seville STS (Cadillac)
	4.6L V8
	SFI
	LD8 / L37
	4T80E
	MH1

	K-sp
	DeVille / DeVille Concours (Cadillac)
	4.6L V8
	SFI
	LD8/ L37
	4T80E
	MH1

	Y
	Corvette (Chevrolet)
	5.7L V8
	SFI
	LS1
	4L60E / T-56
	M30 / MM6
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Transmission Usage - 
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C/K Sport Utility Applications

	BODY TYPE
	TRUCK LINE & TRUCK TYPE
	ENGINE SIZE
	FUEL SYSTEM
	ENGINE RPO
	TRANSMISSION USED
	TRANSMISSION RPO

	C1500 
	Chevrolet / GMC GMT430 Suburban 2WD - 1/2 TON
	5.7L V8
	CSFI
	L31
	4L60E
	M30

	C2500
	Chevrolet / GMC GMT430 Suburban 2WD - 3/4 TON
	5.7L V8
	CSFI
	L31
	4L60E
	M30

	
	
	7.4L V8
	SFI
	L29
	4L80E
	MT1

	C1500
	Chevrolet / GMC GMT420 Tahoe / Yukon 2WD - 1/2 TON
	5.7L V8
	CSFI
	L31
	4L60E
	M30

	
	
	
	
	
	
	
	

	K1500
	Chevrolet / GMC GMT430 Suburban 4WD - 1/2 TON
	5.7L V8
	CSFI
	L31
	4L60E
	M30
	

	
	
	6.5L V8 DSL TURB.
	SFI
	L56
	4L80E
	MT1
	

	K2500
	Chevrolet / GMC GMT430 Suburban 4WD - 3/4 TON
	5.7L V8
	CSFI
	L31
	4L60E 
	M30
	

	
	
	6.5L V8 DSL TURB.
	SFI
	L65
	4L80E
	MT1
	

	
	
	7.4L V8
	SFI
	L29
	4L80E
	MT1
	

	K1500
	Chevrolet / GMC GMT410 Tahoe / Yukon 4WD - 1/2 TON 
	5.7L V8
	CSFI
	L31
	4L80E / NV4500
	MT1 / MW3
	

	
	
	6.5L V8 DSL TURB.
	SFI
	L56
	4L80E / NV3500
	MT1 / MG5
	

	
	
	
	
	
	
	
	

	K1500
	Chevrolet / GMC GMT420 Tahoe / Yukon 4DR, 4WD - 1/2 TON
	5.7L V8
	CSFI
	L31
	4L60E
	M30
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C/K Chassis and Crew Cab Applications

	Body Type
	Truck Line & Truck Type
	Engine Size
	Fuel System
	Engine RPO
	Transmission Used
	Transmission RPO

	C2500
	Chevrolet / GMC Chassis Cab 2WD - 3/4 TON Single And Dual Rear Tires 
	5.7L V8
	CSFI 
	L31 
	4L80E / NV4500
	MT1 / MW3

	
	
	6.5L V8 DSL TURB.
	SFI
	L56
	4L80E
	MT1

	
	
	6.5L V8 DSL TURB.
	SFI
	L65
	4L80E / NV4500
	MT1 / MW3

	
	
	7.4L V8
	SFI
	L29
	4L80E
	MT1

	K2500
	Chevrolet / GMC Chassis Cab 4WD - 1TON Single And Dual Rear Tires
	5.7L V8
	CSFI
	L31
	4L80E / NV4500
	MT1 / MW3

	
	
	6.5L V8 DSL TURB.
	SFI
	L56
	4L80E
	MT1

	
	
	6.5L V8 DSL TURB.
	SFI
	L65
	4L80E / NV4500
	MT1 / MW3

	
	
	7.4L V8
	SFI
	L29
	4L80E
	MT1

	C3500
	Chevrolet / GMC Chassis Cab 2WD - 1 TON Single And Dual Rear Tires
	6.5L V8 DSL TURB.
	SFI
	L65
	4L80E
	MT1

	
	
	7.4L V8
	SFI
	L29
	4L80E
	MT1

	K3500
	Chevrolet / GMC Chassis Cab 4WD - 1 TON Single And Dual Rear Tires
	6.5L V8 DSL TURB.
	SFI
	L65
	4L80E
	MT1

	
	
	7.4L V8
	SFI
	L29
	4L80E
	MT1

	C3500HD
	Chevrolet / GMC Crew Cab And Chassis Crew Cab 2WD - 1 TON Single And Dual Rear Tires
	6.5L V8 DSL TURB.
	SFI
	L65
	4L80E / NV4500
	MT1 / MW3

	
	
	7.4L V8
	SFI
	L29
	4L80E / NV4500
	MT1 / MW3

	C3500
	Chevrolet / GMC Crew Cab And Chassis Crew Cab 2WD - 1 TON Single And Dual Rear Tires
	5.7L V8
	CSFI
	L31
	4L80E / NV4500 
	MT1 / MW3

	
	
	6.5L V8 DSL TURB.
	SFI
	L65
	4L80E / NV4500
	MT1 / MW3

	
	
	7.4L V8
	SFI
	L29
	4L80E / NV4500
	MT1 / MW3

	K3500
	Chevrolet / GMC Crew Cab And Chassis Crew Cab 4WD - 1 TON Single And Dual Rear Tires
	6.5L V8 DSL TURB.
	SFI
	L65
	4L80E
	MT1

	
	
	7.4L V8
	SFI
	L29
	4L80E
	MT1
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S/T Truck Applications

	BODY TYPE
	TRUCK LINE & TRUCK TYPE
	ENGINE SIZE
	FUEL SYSTEM
	ENGINE RPO
	TRANSMISSION USED
	TRANSMISSION RPO

	S
	Chevrolet / GMC GMT325 2WD S - Pick-Up / Sonoma Pick-Up And Extended Cab
	2.2L L4
	SFI
	LN2
	4L60E / NV1500
	M30 / MW2

	
	
	4.3L V6
	CSFI
	LF6
	4L60E / NV3500
	M30 / M50

	
	
	4.3L V6
	CSFI
	L35
	4L60E / NV3500
	M30 / M50

	
	
	
	
	
	
	
	

	POST
	GM Postal S-Chassis
	2.2L L4
	SFI
	LN2
	3L30
	MD2
	

	T
	Chevrolet / GMC GMT325 4WD S - Pick-Up / Sonoma Pick-Up And Extended Cab
	4.3L V6
	CSFI
	LF6
	4L60E / NV3500
	M30 / M50
	

	
	
	4.3L V6
	CSFI
	L35
	4L60E / NV3500
	M30 / M50
	

	T
	Chevrolet / GMC GMT325 4WD Blazer / Jimmy Sport Utility 
	4.3L V6
	CSFI
	LF6
	4L60E / NV3500
	M30 / M50
	

	
	
	4.3L V6
	CSFI
	L35
	4L60E / NV3500
	M30 / M50
	

	OLDS T
	Oldsmobile GMT325 4WD Bravada Sport Utility
	4.3L V6
	CSFI
	L35
	4L60E
	M30
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M/L and G Van Applications

	Body Type
	Truck Line & Truck Type
	Engine Size
	Fuel System
	Engine RPO
	Transmission Used
	Transmission RPO

	M
	Chevrolet / GMC 2WD Astro / Safari Mid Size Van
	4.3L V6
	CSFI
	L35
	4L60E
	M30

	L
	Chevrolet / GMC 4WD Astro / Safari Mid Size Van
	4.3L V6
	CSFI
	L35
	4L60E
	M30

	G1500
	Chevrolet / GMC Express / Savana 1/2 TON Full Size Van 
	4.3L V6
	CSFI
	L35
	4L60E
	M30

	
	
	5.0L V8
	CSFI
	L30
	4L60E
	M30

	
	
	5.7L V8
	CSFI
	L31
	4L60E
	M30

	G2500
	Chevrolet / GMC Express / Savana 3/4 TON Full Size Van 
	4.3L V6
	CSFI 
	L35 
	4L60E 
	M30 

	
	
	5.0L V8
	CSFI
	L30
	4L60E
	M30

	
	
	5.7L V8
	CSFI
	L31
	4L60E
	M30

	G3500
	Chevrolet / GMC Express / Savana 1 TON Full Size Van 
	4.3L V6
	CSFI 
	L35 
	4L60E / 4L80E
	M30 / MT1

	
	
	5.7L V8
	CSFI
	L31
	4L60E / 4L80E
	M30 / MT1

	
	
	6.5L V8 DSL TURB.
	SFI
	L65
	4L80E
	MT1

	
	
	7.4L V8
	SFI
	L29
	4L80E
	MT1
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Transfer Case Identification
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New Venture Transfer Case Identification
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Borg-Warner Transfer Case Identification
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An identification tag is attached to the rear half of the transfer case. The tag provides the following information:

· The transfer case model number

· The low range reduction ratio

· An assembly number

The information on this tag is necessary for servicing the transfer case. If the tag is removed or becomes dislodged during service operations, keep the identification tag with the unit.
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Service Part Identification Label
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 Click here for full size
1. Vehicle Identification Number

2. Wheel Base

3. Part Number Location

4. Model Designation

5. Order Number

6. Exterior Color

7. Paint Technology

The service parts identification label is located on the instrument panel storage compartment door in order to help service and parts personnel identify the vehicle's original parts and the vehicle's original options.
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Fasteners

Document ID: 102496

Metric Fasteners

This vehicle provides fastener dimensions using the metric system. Most metric fasteners are approximate in diameter to equivalent English fasteners. Make replacements using fasteners of the same nominal diameter, thread pitch, and strength.

A number marking identifies the OE metric fasteners except cross-recess head screws. The number also indicates the strength of the fastener material. A Posidrive® or Type 1A cross-recess identifies a metric cross-recess screw. For best results, use a Type 1A cross-recess screwdriver, or equivalent, in Posidrive® recess head screws.

GM Engineering Standards and North American Industries have adopted a portion of the ISO-defined standard metric fastener sizes. The purpose was to reduce the number of fastener sizes used while retaining the best thread qualities in each thread size. For example, the metric M6.0 X 1 screw, with nearly the same diameter and 25.4 threads per inch replaced the English 1/4–20 and 1/4–28 screws. The thread pitch is midway between the English coarse and fine thread pitches.

Fastener Strength Identification
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1. English Bolt, Grade 2 (Strength Class)

2. English Bolt, Grade 5 (Strength Class)

3. English Bolt, Grade 7 (Strength Class)

4. English Bolt, Grade 8 (Strength Class)

5. Metric Nut, Strength Class 9

6. Metric Bolts, Strength Class Increases as Numbers Increase

The most commonly used metric fastener strength property classes are 9.8 and 10.9. The class identification is embossed on the head of each bolt. The English, inch strength classes range from grade 2 to grade 8. Radial lines are embossed on the head of each bolt in order to identify the strength class. The number of lines on the head of the bolt is 2 lines less than the actual grade. For example, a grade 8 bolt will have 6 radial lines on the bolt head. Some metric nuts are marked with a single digit strength identification number on the nut face.

The correct fasteners are available through GM SPO. Many metric fasteners available in the aftermarket parts channels are designed to metric standards of countries other than the United States, and may exhibit the following:

· Lower strength

· No numbered head marking system

· Wrong thread pitch

The metric fasteners on GM products are designed to new, international standards. The following are the common sizes and pitches, except for special applications:

· M6.0 X 1

· M8 X 1.25

· M10 X 1.5

· M12 X 1.75

· M14 X 2.00

· M16 X 2.00

Prevailing Torque Fasteners

Prevailing torque fasteners create a thread interface between the fastener and the fastener counterpart in order to prevent the fastener from loosening.

All Metal Prevailing Torque Fasteners

These fasteners accomplish the thread interface by a designed distortion or deformation in the fastener.

Nylon Interface Prevailing Torque Fasteners

These fasteners accomplish the thread interface by the presence of a nylon material on the fastener threads.

Adhesive Coated Fasteners

These fasteners accomplish the thread interface by the presence of a thread-locking compound on the fastener threads. Refer to the appropriate repair procedure in order to determine if the fastener may be reused and the applicable thread-locking compound to apply to the fastener.
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1. Prevailing Torque Nut, Center Lock Type

2. Prevailing Torque Nut, Top Lock Type

3. Prevailing Torque Nut, Nylon Patch Type

4. Prevailing Torque Nut, Nylon Washer Insert Type

5. Prevailing Torque Nut, Nylon Insert Type

6. Prevailing Torque Bolt, Dry Adhesive Coating Type

7. Prevailing Torque Bolt, Thread Profile Deformed Type

8. Prevailing Torque Bolt, Nylon Strip Type

9. Prevailing Torque Bolt, Out-of-Round Thread Area Type

A prevailing torque fastener may be reused ONLY if:

· The fastener and the fastener counterpart are clean and not damaged

· There is no rust on the fastener

· The fastener develops the specified minimum torque against its counterpart prior to the fastener seating

Metric Prevailing Torque Fastener Minimum Torque Development

	Application
	Specification

	
	Metric
	English

	All Metal Prevailing Torque Fasteners

	· 6 mm
	0.4 N-m
	4 lb in

	· 8 mm
	0.8 N-m
	7 lb in

	· 10 mm
	1.4 N-m
	12 lb in

	· 12 mm
	2.1 N-m
	19 lb in

	· 14 mm
	3 N-m
	27 lb in

	· 16 mm
	4.2 N-m
	37 lb in

	· 20 mm
	7 N-m
	62 lb in

	· 24 mm
	10.5 N-m
	93 lb in

	Nylon Interface Prevailing Torque Fasteners

	· 6 mm
	0.3 N-m
	3 lb in

	· 8 mm
	0.6 N-m
	5 lb in

	· 10 mm
	1.1 N-m
	10 lb in

	· 12 mm
	1.5 N-m
	13 lb in

	· 14 mm
	2.3 N-m
	20 lb in

	· 16 mm
	3.4 N-m
	30 lb in

	· 20 mm
	5.5 N-m
	49 lb in

	· 24 mm
	8.5 N-m
	75 lb in


English Prevailing Torque Fastener Minimum Torque Development

	Application
	Specification

	
	Metric
	English

	All Metal Prevailing Torque Fasteners

	· 1/4 in
	0.5 N-m
	4.5 lb in

	· 5/16 in
	0.8 N-m
	7.5 lb in

	· 3/8 in
	1.3 N-m
	11.5 lb in

	· 7/16 in
	1.8 N-m
	16 lb in

	· 1/2 in
	2.3 N-m
	20 lb in

	· 9/16 in
	3.2 N-m
	28 lb in

	· 5/8 in
	4 N-m
	36 lb in

	· 3/4 in
	7 N-m
	54 lb in

	Nylon Interface Prevailing Torque Fasteners

	· 1/4 in
	0.3 N-m
	3 lb in

	· 5/16 in
	0.6 N-m
	5 lb in

	· 3/8 in
	1 N-m
	9 lb in

	· 7/16 in
	1.3 N-m
	12 lb in

	· 1/2 in
	1.8 N-m
	16 lb in

	· 9/16 in
	2.5 N-m
	22 lb in

	· 5/8 in
	3.4 N-m
	30 lb in

	· 3/4 in
	5 N-m
	45 lb in
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Repair Procedure

Tools Required

General purpose thread repair kits. These kits are available commercially.

Caution: Wear safety glasses in order to avoid eye damage.

Important: Refer to the thread repair kit manufacturer's instructions regarding the size of the drill and tap to use.
Avoid any buildup of chips. Back out the tap every few turns and remove the chips.
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1. Determine the size, the pitch, and the depth of the damaged thread. If necessary, adjust the stop collars on the cutting tool and tap to the required depth.

2. Drill out the damaged threads. Clean out any chips.

3. Lubricate the tap with light engine oil. Tap the hole. Clean the threads.
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4. Thread the thread insert onto the mandrel of the installer. Engage the tang of the insert onto the end of the mandrel.

Important: The insert should be flush to one turn below the surface.

5. Lubricate the insert with light engine oil (except when installing in aluminum) and install the insert.

6. If the tang of the insert does not break off when backing out the installer, break the tang off with a drift.
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Torque Defined

Torque is defined as the measurement of resistance to turning or rotating. Torque, often called torsional or twisting movement, tends to twist a body about an axis of rotation. A typical application is the tightening of a screw.

Torque applied in tightening a common bolt, nut, or screw is expended in three areas:

· The head

· Bearing surface

· Clamp load

Clamp Load

About 50 percent of applied torque is used in overcoming bearing friction. This is the friction between the bearing surface of the bolt head, screw head or nut face, and the base material or washer (the surface the fastener is rotating on). Approximately 40 percent of the applied torque is used in overcoming thread friction. This leaves only about 10 percent of the applied torque to develop useful clamp load. Clamp load is the force that holds a joint together. Friction can account for as much as 90 percent of the applied torque on a fastener.

Torque Techniques

The frictional characteristics of each fastener or threaded hole can vary under a variety of circumstances. For example, consider a joint that has 10 bolts. If all 10 fasteners were torqued to 20 N-m and the clamp load is measured, all 10 bolts would most likely have different clamp load readings. Even though all 10 bolts are torqued at 20 N-m, it is not guaranteed that they have all reached the same clamp load. A rule of thumb is that the clamp load can vary ± 25 percent using torque control for joint assembly.

At times, critical applications such as cylinder head bolts require very tight tolerances for clamp load distribution. If torque is not considered to be accurate enough for these critical joints, an alternative method of tightening called TORQUE ANGLE may be used.

Torque Angle Method
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Torque angle is required for critical joints because it can help eliminate frictional variations in the joint. The following are the general steps used for the torque angle method:

1. Tighten to a predetermined seating torque to remove any compliance out of the joint.

2. Turn the fastener to a specified angle of rotation. Use the Torque Angle Meter J 36660-A .

This is the only acceptable general method for measuring this angle of rotation. Follow the specific procedure where it is provided.

Torque Wrenches and Techniques

The term TORQUE WRENCH is commonly used to describe a type of measuring tool. The tool is set or calibrated in such a way as to make possible the measurements of the resistance to turning (torque). The torque wrench measures this resistance to turning and, therefore, is the method used to obtain objective tightening data used in the assembly of fasteners. A torque wrench is a gage tool that can be compared with micrometers, dial indicators, vernier calipers, levels, and other measuring devices.

Tapered Beam Model Torque Wrench
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Of the many different types of torque wrenches available, the most popular in the service field is the tapered beam model. This model uses a pointer attached to the head that runs the length of the flexible beam (shaft) to a scale located near the handle. As the wrench is pulled, the beam bends and the pointer indicates the torque on the scale.

Click-type Torque Wrench
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Another type of torque wrench is the CLICK type which is adjusted to a predetermined torque. Once the designated torque has been reached, the wrench has a reflex signalling feature that causes a momentary breakaway of the body of the torque wrench. This feature has the effect of sending a strong impulse to the technician's hand. Although once quite popular, these wrenches are not the preferred method for torque applications.

Pivoted Handle Torque Wrench
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Some types of torque wrenches are equipped with a pivoted handle. If used properly, this handle permits the accurate and correct use of the torque wrench. In order to hold a pivoted type handle, it should be floated on the pivot point. This concentrates your pulling force. If the pivoting handle comes in contact with the yoke extension during the process of pulling, there is a very good chance the torque readings will be inaccurate because this could alter the wrench loading point. The design of the handle, however, makes it inconvenient to deliberately use the floating principle improperly.

Direct Reading Torque Wrench
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Some of the newer model wrenches, such as the Snap-on® Direct Reading Torqometer wrench (Model TES or equivalent) can be held at any position on the wrench without affecting accuracy. These wrenches are preferred over the flexible beam types because of their greater degree of accuracy, compact design, and scales that are easily readable.

Torque Wrench Accuracy

Selecting the proper size and range of a torque wrench is important in obtaining accurate results. The best quality torque wrenches (the Snap-on® Direct Reading Torqometer models or equivalent) are accurate within 2 percent of the indicated reading from 20 percent of full scale to full scale. For example, a 200 N-m (148 lb ft) full scale torque wrench is guaranteed to be accurate from 40 N-m to 200 N-m (30–148 lb ft) (20–100 percent of full scale). Using this wrench below 40 N-m (30 lb ft) (its guaranteed operating range) could result in inaccurate torque readings and possible joint failure due to either an overtorque or undertorque condition.

Torque Wrench Selection

Since it is not possible to purchase one wrench to fit the widest range of torque specifications in the service environment, the following guidelines should be used for torque wrench selection:

· 0–20 N-m Full Scale (177 lb in). Accurate from 4–20 N-m (35–177 lb in).

· 0–75 N-m Full Scale (55 lb ft). Accurate from 15–75 N-m (11–55 lb ft).

· 0–250 N-m Full Scale (185 lb ft). Accurate from 50–250 N-m (37–185 lb ft).

Torque Wrench Calibration

This is a general guideline and is published to facilitate the selection of a range or torque wrenches that would cover most applications and would remain in the guaranteed accuracy ranges of the wrenches. Once a wrench is put into service, nothing guarantees that the wrench will remain calibrated within its accuracy range. It is recommended, therefore, that torque wrenches be calibrated a minimum of twice annually. Once again, the torque wrench is a precision measuring device. The torque wrench is exposed to rugged working conditions. Precautions must be taken in order to protect against inaccurate measurements.

Continuous Pull Method

Once a torque wrench is selected, use a technique called the CONTINUOUS PULL METHOD in order to increase accuracy during torquing. Pull the torque wrench in one continuous, smooth action until the specified torque is reached. There is no jerking or ratcheting during this final tightening effort. The continuous pull method is an excellent way to develop consistency.
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The following abbreviations may appear in this manual.

Abbreviations Table

	Abbreviation
	Meaning

	A

	A
	Ampere(s)

	ABS
	Antilock Brake System

	A/C
	Air Conditioning

	AC
	Alternating Current

	ACC
	Accessory, Automatic Climate Control

	ACL
	Air Cleaner

	ACR4
	Air Conditioning Refrigerant, Recovery, Recycling, Recharging

	A/D
	Analog to Digital

	ADL
	Automatic Door Lock

	A/F
	Air/Fuel (Ratio)

	AIR
	Secondary Air Injection

	ALC
	Automatic Level Control

	AM/FM
	Amplitude Modulation/Frequency Modulation

	Ant
	Antenna

	AP
	Accelerator Pedal

	API
	American Petroleum Institute

	APP
	Accelerator Pedal Position

	APT
	Adjustable Part Throttle

	ARS
	Automatic Restraint System

	ASR
	Acceleration Slip Regulation

	A/T
	Automatic Transmission/Transaxle

	ATC
	Automatic Temperature Control

	ATDC
	After Top Dead Center

	Auto
	Automatic

	avg
	average

	AWD
	All Wheel Drive

	AWG
	American Wire Gage

	B

	B+
	Battery Positive Voltage

	B-
	Battery Negative Voltage

	BARO
	Barometric (pressure)

	batt
	battery

	BBV
	Brake Booster Vacuum

	BCM
	Body Control Module

	BHP
	Brake Horsepower

	BLK
	Black

	BLU
	Blue

	BP
	Back Pressure

	BPM
	Brake Pressure Modulator

	BPMV
	Brake Pressure Modulator Valve

	BPP
	Brake Pedal Position

	BRN
	Brown

	BTDC
	Before Top Dead Center

	BTSI
	Brake Transmission Shift Interlock

	Btu
	British thermal units

	C

	°C
	Degrees Celsius

	CAC
	Charge Air Cooler

	CAFE
	Corporate Average Fuel Economy

	Cal
	Calibration

	Cam
	Camshaft

	CARB
	California Air Resources Board

	cc
	cubic centimeters

	CCM
	Central Control Module

	CCOT
	Cycling Clutch Orifice Tube

	CCP
	Climate Control Panel

	CD
	Compact Disc

	CE
	Commutator End

	CEAB
	Cold Engine Air Bleed

	CEMF
	Counter Electromotive Force

	cfm
	cubic feet per minute

	cg
	center of gravity

	CID
	Cubic Inch Displacement

	CKP
	Crankshaft Position

	CKT
	Circuit

	CL
	Closed Loop

	C/Ltr
	Cigar Lighter

	CMP
	Camshaft Position

	CNG
	Compressed Natural Gas

	CO
	Carbon Monoxide

	CO2
	Carbon Dioxide

	Coax
	Coaxial

	COMM
	Communication

	Conn
	Connector

	CPA
	Connector Position Assurance

	CPP
	Clutch Pedal Position

	CPS
	Central Power Supply

	CPU
	Central Processing Unit

	CRT
	Cathode Ray Tube

	CRTC
	Cathode Ray Tube Controller

	CS
	Charging System

	CTP
	Closed Throttle Position

	cu ft
	cubic foot/feet

	cu in
	cubic inch/inches

	CV
	Contant Velocity (joint)

	CVRSS
	Continuously Variable Road Sensing Suspension

	Cyl
	Cylinder(s)

	D

	DAB
	Delayed Accessory Bus

	dB
	decibels

	dBA
	decibels on A-weighted scale

	DC
	Direct Current

	DCM
	Door Control Module

	DE
	Drive End

	DEC
	Digital Electronic Controller

	DERM
	Diagnostic Energy Reserve Module

	DI
	Distributor Ignition

	dia
	diameter

	DIC
	Driver Information Center

	Diff
	Differential

	DK
	Dark

	DLC
	Data Link Connector

	DMM
	Digital Multimeter

	DOHC
	Dual Overhead Camshafts

	DR
	Driver

	DRL
	Daytime Running Lamps

	DTC
	Diagnostic Trouble Code

	E

	EBCM
	Electronic Brake Control Module

	EBTCM
	Electronic Brake and Traction Control Module

	EC
	Electrical Center

	ECC
	Electronic Climate Control

	ECI
	Extended Compressor at Idle

	ECL
	Engine Coolant Level

	ECM
	Engine Control Module

	ECS
	Emission Control System

	ECT
	Engine Coolant Temperature

	EEPROM
	Electronically Erasable Programmable Read Only Memory

	EEVIR
	Evaporator Equalized Values in Receiver

	EFE
	Early Fuel Evaporation

	EGR
	Exhaust Gas Recirculation

	EGR TVV
	Exhaust Gas Recirculation Thermal Vacuum Valve

	EI
	Electronic Ignition

	ELAP
	Elapsed

	ELC
	Electronic Level Control

	E/M
	English / Metric

	EMF
	Electromotive Force

	Eng
	Engine

	EOP
	Engine Oil Pressure

	EOT
	Engine Oil Temperature

	EPA
	Environmental Protection Agency

	EPR
	Exhaust Pressure Regulator

	EPROM
	Erasable Programmable Read Only Memory

	ESC
	Electronic Suspension Control

	ESD
	Electrostatic Discharge

	ETC
	Electronic Throttle Control, Electronic Temperature Control

	ETCC
	Electronic Touch Climate Control

	ETR
	Electronically Tuned Receiver

	EVAP
	Evaporative Emission

	EVO
	Electronic Variable Orifice

	Exh
	Exhaust

	F

	°F
	Degrees Fahrenheit

	FC
	Fan Control

	FDC
	Fuel Data Center

	FED
	Federal (all United States except California)

	FEDS
	Fuel Enable Data Stream

	FF
	Flexible Fuel

	FI
	Fuel Injection

	FMVSS
	Federal Motor Vehicle Safety Standards

	F/P
	Fuel Pump

	ft
	foot/feet

	FT
	Fuel Trim

	F4WD
	Full Time Four Wheel Drive

	4WAL
	Four Wheel Antilock

	4WD
	Four Wheel Drive

	FW
	Flat Wire

	FWD
	Front Wheel Drive

	G

	g
	grams, gravitational accelaration

	GA
	Gage

	gal
	gallon

	gas
	gasoline

	GCW
	Gross Combination Weight

	Gen
	Generator

	GL
	Gear Lubricant

	GM
	General Motors

	GM SPO
	General Motors Service Parts Operations

	gnd
	ground

	gpm
	gallons per minute

	GRN
	Green

	GRY
	Gray

	GVWR
	Gross Vehicle Weight Rating

	H

	H
	Hydrogen

	H2O
	Water

	Harn
	Harness

	HC
	Hydrocarbons

	H/CMPR
	High Compression

	HD
	Heavy Duty

	HDC
	Heavy Duty Cooling

	hex
	hexagon

	Hg
	Mercury

	Hi Alt
	High Altitude

	HO2S
	Heated Oxygen Sensor

	hp
	horsepower

	HPL
	High Pressure Liquid

	HPS
	High Performance System

	HPV
	High Pressure Vapor

	Htd
	Heated

	HTR
	Heater

	HUD
	Head-up Display

	HVAC
	Heater-Vent-Air Conditioning

	HVACM
	Heater-Vent-Air Conditioning Module

	HVM
	Heater Vent Module

	Hz
	Hertz

	I

	IAC
	Idle Air Control

	IAT
	Intake Air Temperature

	IC
	Integrated Circuit, Ignition Control

	ICM
	Ignition Control Module

	ID
	Identification, Inside Diameter

	IDI
	Integrated Direct Ignition

	ign
	ignition

	ILC
	Idle Load Compensator

	in
	inch/inches

	INJ
	Injection

	inst
	instantaneous

	I/P
	Instrument Panel

	IPC
	Instrument Panel Cluster

	I/PEC
	Instrument Panel Electrical Center

	ISC
	Idle Speed Control

	ISO
	International Standards Organization

	ISS
	Input Speed Shaft

	K

	KAM
	Keep Alive Memory

	KDD
	Keyboard Display Driver

	kg
	kilogram

	kHz
	kilohertz

	km
	kilometer

	km/h
	kilometers per hour

	km/l
	kilometers per liter

	kPa
	kilopascals

	KS
	Knock Sensor

	kV
	kilovolts

	L

	L
	Liter

	L4
	Four Cylinder Engine, In-line

	L6
	Six Cylinder Engine, In-Line

	lb
	pound

	lb ft
	pound feet (torque)

	lb in
	pound inch (torque)

	LCD
	Liquid Crystal Display

	LDCL
	Left Door Closed Locking

	LDCM
	Left Door Control Module

	LED
	Light Emitting Diode

	LF
	Left Front

	LH
	Left Hand

	lm
	lumens

	LR
	Left Rear

	lt
	left

	LT
	Light

	M

	MAF
	Mass Air Flow

	Man
	Manual

	MAP
	Manifold Absolute Pressure

	MAT
	Manifold Absolute Temperature

	max
	maximum

	M/C
	Mixture Control

	MDP
	Manifold Differential Pressure

	MFI
	Multiport Fuel Injection

	mi
	miles

	MIL
	Malfunction Indicator Lamp

	min
	minimum

	ml
	milliliter

	mm
	millimeter

	mpg
	miles per gallon

	mph
	miles per hour

	ms
	millisecond

	MST
	Manifold Surface Temperature

	M/T
	Manual Transmission/Transaxle

	MV
	Megavolt

	mV
	millivolt

	N

	NAES
	North American Export Sales

	NC
	Normally Closed

	NEG
	Negative

	Neu
	Neutral

	NLGI
	National Lubricating Grease Institute

	N-m
	Newton-meter (torque)

	NO
	Normally Open

	NOx
	Oxides of Nitrogen

	NPTC
	National Pipe Thread Coarse

	NPTF
	National Pipe Thread Fine

	NVRAM
	Non Volatile Random Access Memory

	O

	O2
	Oxygen

	O2S
	Oxygen Sensor

	OBD II
	On-Board Diagnostics II

	OC
	Oxidation Converter (Catalytic)

	OD
	Outside Diameter

	ODO
	Odometer

	OE
	Original Equipment

	OEM
	Original Equipment Manufacturer

	OHC
	Overhead Camshaft

	OL
	Open Loop

	ORN
	Orange

	OSS
	Output Shaft Speed

	oz
	ounce(s)

	P

	PAG
	Polyalkylene Glycol

	PASS
	Passenger

	PASS-Key®
	Personalized Automotive Security System

	P/B
	Power Brakes

	PC
	Pressure Control

	PCB
	Printed Circuit Board

	PCM
	Powertrain Control Module

	PCS
	Pressure Control Solenoid

	PCV
	Positive Crankcase Ventilation

	PM
	Permanent Magnet (Generator)

	P/N
	Part Number

	PNK
	Pink

	PNP
	Park/Neutral Position

	PRNDL
	Park, Reverse, Neutral, Drive, Low

	POA
	Pilot Operated Absolute (Valve)

	POS
	Positive

	POT
	Potentiometer (Variable Resistor)

	PPL
	Purple

	ppm
	parts per million

	PROM
	Programmable Read Only Memory

	P/S
	Power Steering

	PSD
	Power Sliding Door

	PSP
	Power Steering Pressure

	psi
	pounds per square inch

	psia
	pounds per square inch absolute

	psig
	pounds per square inch gage

	pt
	pint

	PWM
	Pulse Width Modulated

	Q

	qt
	quart(s)

	R

	R-12
	Refrigerant-12

	R-134a
	Refrigerant-134a

	RAM
	Random Access Memory (non permanent memory devise, memory contents are lost when power is removed)

	RAP
	Retained Accessory Power

	RAV
	Remote Activation Verification

	RCDLR
	Remote Control Door Lock Receiver

	RDCM
	Right Door Control Module

	Ref
	Reference

	Rev
	Reverse

	RF
	Right Front, Radio Frequency

	RFA
	Remote Function Actuation

	RFI
	Radio Frequency Interference

	RH
	Right Hand

	RKE
	Remote Keyless Entry

	Rly
	Relay

	ROM
	Read Only Memory (permanent memory devise, memory contents are retained when power is removed)

	RPM
	Engine Speed (Revolutions Per Minute)

	RPO
	Regular Production Option

	RR
	Right Rear

	rt
	right

	RTD
	Real Time Damping

	RTV
	Room Temperature Vulcanizing (sealer)

	RWAL
	Rear Wheel Antilock

	RWD
	Rear Wheel Drive

	S

	s
	second(s)

	SAE
	Society of Automotive Engineers

	SC
	Supercharger

	SCB
	Supercharger Bypass

	SCM
	Seat Control Module

	SDM
	Sensing and Diagnostic Module

	SEO
	Special Equipment Option

	SFI
	Sequential Multiport Fuel Injection

	SI
	System International (modern version of metric system)

	SIR
	Supplemental Inflatable Restraint

	SLA
	Short/Long Arm (suspension)

	sol
	solenoid

	SO2
	Sulfur Dioxide

	SP
	Splice Pack

	SPO
	Service Parts Operations

	sq ft
	square foot/feet

	sq in
	square inch/inches

	SRC
	Service Ride Control

	SRI
	Service Reminder Indicator

	ST
	Scan Tool

	S4WD
	Selectable Four Wheel Drive

	Sw
	Switch

	syn
	synchronizer

	T

	Tach
	Tachometer

	TBI
	Throttle Body Fuel Injection

	TC
	Turbocharger

	TCC
	Torque Converter Clutch

	TCS
	Traction Control System

	TDC
	Top Dead Center

	TEMP
	Temperature

	Term
	Terminal

	TFP
	Transmission Fluid Pressure

	TFT
	Transmission Fluid Temperature

	TOC
	Transmission Oil Cooler

	TP
	Throttle Position

	TPA
	Terminal Positive Assurance

	TPM
	Tire Pressure Monitoring

	TR
	Transmission Range

	TRANS
	Transmission/Transaxle

	TV
	Throttle Valve

	TVRS
	Television and Radio Suppression

	TVV
	Thermal Vacuum Valve

	TWC
	Three Way Converter (Catalytic)

	TWC+OC
	Three Way + Oxidation Converter (Catalytic)

	TXV
	Thermal Expansion Valve

	U

	UART
	Universal Asynchronous Receive and Transmit

	U/H
	Underhood

	U/HEC
	Underhood Electrical Center

	U-joint
	Universal Joint

	UTD
	Universal Theft Deterrent

	UV
	Ultraviolet

	V

	V
	Volt(s), Voltage

	V6
	Six Cylinder Engine, V-Type

	V8
	Eight Cylinder Engine, V-Type

	Vac
	Vacuum

	VAC
	Vehicle Access Code

	VATS
	Vehicle Anti-Theft System

	VCM
	Vehicle Control Module

	VDOT
	Variable Displacement Orifice Tube

	VDV
	Vacuum Delay Valve

	vel
	velocity

	VES
	Variable Effort Steering

	VF
	Vacuum Fluorescent

	VIO
	Violet

	VIN
	Vehicle Identification Number

	VMV
	Vacuum Modulator Valve

	VR
	Voltage Regulator

	V ref
	Voltage Reference

	VSS
	Vehicle Speed Sensor

	W

	w/
	with

	W/B
	Wheel Base

	WHL
	Wheel

	WHT
	White

	w/o
	without

	WOT
	Wide Open Throttle

	W/P
	Water Pump

	W/S
	Windshield

	WSS
	Wheel Speed Sensor

	WU-OC
	Warm Up Oxidation Converter (Catalytic)

	WU-TWC
	Warm Up Three Way Converter (Catalytic)

	X

	X-valve
	Expansion valve

	Y

	yd
	yard(s)

	YEL
	Yellow
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	Application
	N-m
	Lb Ft
	Lb In

	Transmission Oil Pan Bolt
	11
	—
	96

	Vacuum Modulator Assembly Bolt
	52
	33
	—

	Extension Housing to Case Bolt
	31
	23
	—

	Line Pressure Test Plug
	8
	—
	71

	Converter Housing to Cylinder Block Bolt
	34
	25
	— 

	Transmission Support to Case Extension Bolt
	44
	33
	—

	Shift Lever to Selector Lever Shaft Bolt
	27
	20
	—

	Detent Cable Retainer to Case Bolt 
	9
	—
	80

	Oil Cooler Fittings to Case
	20
	15
	—

	Oil Cooler Fittings to Radiator 
	27
	20
	—

	Oil Cooler Hose Clamps to Cooler Lines
	1
	—
	9

	Shifter Assembly to Console Bolt
	9
	— 
	80

	Neutral Safety Switch to Bracket Bolt
	2
	—
	18

	Lower Cover to Converter Housing Bolt
	10
	—
	89

	Flexplate to Converter Bolt
	48
	35
	—

	Reinforcement Plate to Case Bolt
	19
	14
	—

	Control Valve Body Assembly to Case Bolt
	19
	14
	—

	Servo Cover to Case Bolt
	24
	18
	— 

	Converter Housing To Case Bolt
	33
	25
	—

	Converter Housing to Oil Pump Bolt
	19
	14
	—

	Manual Shaft Lever Locknut
	12
	9
	—

	Governor Body to Governor Hub Bolt
	8
	— 
	71

	Servo Adjusting Bolt Locknut 
	18
	14
	—

	Governor Pressure Switch
	10
	—
	89

	Solenoid 
	19
	14
	—

	Oil Filter Bolt
	19
	14
	—
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Fluid Capacity Specifications

Document ID: 184320

	 
	Liters
	Quarts

	(approximate)

	Dry
	6
	6
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End Play Specifications

Document ID: 184324

	Specification 
	Thickness (mm)
	Thickness (in)

	Planetary Carrier Pinion Gear Clearance
	0.127–0.889 
	0.005–0.035 
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Selective Thrust Washer

Document ID: 184302

	Thickness (mm)
	Thickness (in)
	Identification Number
	Use Washer Part Number

	1.78–1.88
	0.069–0.074
	2
	96013761

	1.93–2.03
	0.075–0.079
	3
	96013762

	2.06–2.16 
	0.080–0.084 
	4
	96013763

	2.18–2.29
	0.085–0.089
	5
	96013764

	2.31–2.41
	0.090–0.094
	6
	96013765

	2.46–2.57 
	0.095–0.100 
	7
	96013766
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Transmission Overhaul

Document ID: 257345

In order to overhaul, follow the sequence below.

1. Holding Fixture Installation in Automatic Transmission - 3L30 

2. Torque Converter Assembly Removal in Automatic Transmission - 3L30 

3. Transmission Fluid Pan Removal in Automatic Transmission - 3L30 

4. Transmission Fluid Filter Assembly Removal in Automatic Transmission - 3L30 

5. Control Valve Body Assembly Removal in Automatic Transmission - 3L30 

6. Forward Band Servo Piston Removal in Automatic Transmission - 3L30 

7. Vacuum Modulator Valve Assembly Removal in Automatic Transmission - 3L30 

8. Detent Valve Assembly Removal in Automatic Transmission - 3L30 

9. Speedometer Driven Gear Removal in Automatic Transmission - 3L30 

10. Extension Housing Removal in Automatic Transmission - 3L30 

11. Extension Disassemble in Automatic Transmission - 3L30 

12. Speedometer Drive Gear Removal in Automatic Transmission - 3L30 

13. Governor Body Removal in Automatic Transmission - 3L30 

14. Governor Hub Removal in Automatic Transmission - 3L30 

15. Converter Housing/Oil Pump/Rev Clutch Removal in Automatic Transmission - 3L30 

16. Second Clutch and Third Clutch Assembly Removal in Automatic Transmission - 3L30 

17. Reverse Clutch Parts Removal in Automatic Transmission - 3L30 

18. Planetary Carrier and Output Assembly Removal in Automatic Transmission - 3L30 

19. Transmission Vent Removal in Automatic Transmission - 3L30 

20. Detent Lever and Manual Shaft Removal in Automatic Transmission - 3L30 

21. Transmission Case Electrical Connector Removal in Automatic Transmission - 3L30 

22. Transmission Case Inspection in Automatic Transmission - 3L30 

23. Detent Lever and Manual Shaft Installation in Automatic Transmission - 3L30 

24. Transmission Case Electrical Connector Installation in Automatic Transmission - 3L30 

25. Transmission Vent Installation in Automatic Transmission - 3L30 

26. Brake Band, Reaction Sun Gear, and Reaction Drum Assembly Installation in Automatic Transmission - 3L30 

27. Planetary Carrier Pinion Clearance Check in Automatic Transmission - 3L30 

28. Planetary Carrier Installation in Automatic Transmission - 3L30 

29. Third Clutch Housing Disassemble in Automatic Transmission - 3L30 

30. Third Clutch Disassemble in Automatic Transmission - 3L30 

31. Third Clutch Assemble in Automatic Transmission - 3L30 

32. Input Sprag Assembly Removal in Automatic Transmission - 3L30 

33. Input Sprag Disassemble in Automatic Transmission - 3L30 

34. Input Sprag Assemble in Automatic Transmission - 3L30 

35. Input Sprag Assembly Installation in Automatic Transmission - 3L30 

36. 2nd Clutch Disassemble in Automatic Transmission - 3L30 

37. 2nd Clutch Assemble in Automatic Transmission - 3L30 

38. Third Clutch Housing Assemble in Automatic Transmission - 3L30 

39. Third Clutch Housing Assembly Installation in Automatic Transmission - 3L30 

40. Reverse Clutch Parts Installation in Automatic Transmission - 3L30 

41. Determining Selective Washer Thickness in Automatic Transmission - 3L30 

42. Selective Thrust Washer Installation in Automatic Transmission - 3L30 

43. Converter Housing Disassemble in Automatic Transmission - 3L30 

44. Transmission Fluid Pump Gear Clearance Check in Automatic Transmission - 3L30 

45. Transmission Fluid Pump Disassemble in Automatic Transmission - 3L30 

46. Reverse Clutch Disassemble in Automatic Transmission - 3L30 

47. Transmission Fluid Pump Assemble in Automatic Transmission - 3L30 

48. Reverse Clutch Assemble in Automatic Transmission - 3L30 

49. Converter Housing Assemble in Automatic Transmission - 3L30 

50. Converter Housing/Oil Pump/Rev Clutch Installation in Automatic Transmission - 3L30 

51. Governor Hub Installation in Automatic Transmission - 3L30 

52. Governor Body Disassemble in Automatic Transmission - 3L30 

53. Governor Body Assemble in Automatic Transmission - 3L30 

54. Governor Body Installation in Automatic Transmission - 3L30 

55. Speedometer Drive Gear Installation in Automatic Transmission - 3L30 

56. Extension Assemble in Automatic Transmission - 3L30 

57. Extension Housing Installation in Automatic Transmission - 3L30 

58. Speedometer Driven Gear Installation in Automatic Transmission - 3L30 

59. Detent Valve Assembly Installation in Automatic Transmission - 3L30 

60. Vacuum Modulator Valve Assembly Installation in Automatic Transmission - 3L30 

61. Forward Band Servo Piston Disassemble in Automatic Transmission - 3L30 

62. Forward Band Servo Piston Assemble in Automatic Transmission - 3L30 

63. Forward Band Servo Piston Installation in Automatic Transmission - 3L30 

64. Forward Band Servo Piston Adjustment in Automatic Transmission - 3L30 

65. Control Valve Body Disassemble in Automatic Transmission - 3L30 

66. Control Valve Body Assemble in Automatic Transmission - 3L30 

67. Control Valve Body Assembly Installation in Automatic Transmission - 3L30 

68. Oil Filter Assembly Installation in Automatic Transmission - 3L30 

69. Transmission Fluid Pan Installation in Automatic Transmission - 3L30 

70. Torque Converter Assembly Installation in Automatic Transmission - 3L30 

71. Holding Fixture Removal in Automatic Transmission - 3L30 
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Holding Fixture Installation

Document ID: 204187

Tools Required

· J 8763-B Holding Fixture

· J 3289-20 Holding Fixture Base
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 Click here for full size
1. Notice: Excessive tightening of the holding fixture onto the transmission assembly could cause damage and inhibit disassembly.

Install J 8763-Bonto the transmission assembly.

2. Install the transmission assembly and J 8763-Binto J 3289-20and use the fixture pin to lock the holding fixture in place.
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Torque Converter Assembly Removal

Document ID: 184336
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 Click here for full size
Remove the Transmission Torque Converter (201). 
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Transmission Fluid Pan Removal
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 Click here for full size
1. Slowly rotate the transmission to a vertical position to drain the transmission fluid out of the extension housing.
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 Click here for full size
2. Remove the transmission case oil pan bolts (173).

3. Remove the transmission case oil pan (172).

4. Remove the transmission case oil pan gasket (170).

5. Remove the oil pan magnet (171).
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Fastener Tightening Specifications - 

Document ID: 191229

Fastener Tightening Specifications (Diagnosis 4L60-E)

	Application
	Specification

	
	Metric
	English

	Accumulator Cover to Case Bolt 
	8.0–14.0 N-m 
	6–10 lb ft 

	Case Extension to Case Bolt
	42.0–48.0 N-m
	35.0–39.4 lb ft 

	Case Extension to Case Bolt (4WD Shipping)
	11.2–22.6 N-m
	8.3–16.7 lb ft 

	Converter Housing to Case Screw
	65.0–75.0 N-m
	48–55 lb ft 

	Cooler Pipe Connector
	35.0–41.0 N-m
	26–30 lb ft 

	Detent Spring to Valve Body Bolt
	20.0–27.0 N-m
	15–20 lb ft 

	Forward Accumulator Cover to Valve Body Bolt
	8.0–14.0 N-m
	6–10 lb ft 

	Line Pressure Plug
	8.0–14.0 N-m
	6–10 lb ft

	Manual Shaft to Inside Detent Lever Nut
	27.0–34.0 N-m
	20–25 lb ft

	Oil Passage Cover to Case Bolt
	8–14.0 N-m
	6–10 lb ft

	Park Brake Bracket to Case Bolt
	27.0–34.0 N-m
	20–25 lb ft

	Plate to Case Bolt (Shipping)
	27.0–34.0 N-m
	20–25 lb ft

	Plate to Converter Bolt (Shipping)
	27.0–34.0 N-m
	20–25 lb ft

	Pressure Control Solenoid Bracket to Valve Body Bolt
	8.0–14.0 N-m
	6–10 lb ft 

	Pump Assembly to Case Bolt
	26.0–32.0 N-m
	19–24 lb ft 

	Pump Cover to Pump Body Bolt
	20.0–27.0 N-m
	15–20 lb ft 

	Solenoid Assembly to Case Bolt
	8.0–14.0 N-m
	6–10 lb ft 

	Speed Sensor Retainer Bolt
	10.5–13.5 N-m
	7.7–10 lb ft 

	Transmission Fluid Pressure Manual Valve Position Switch to Valve Body Bolt
	8.0–14.0 N-m
	6–10 lb ft

	Transmission Oil Cooler Pipe Fitting
	35.0–41.0 N-m
	26–30 lb ft

	Transmission Oil Pan to Case Bolt
	9.5–13.8 N-m
	7–10 lb ft

	Valve Body to Case Bolt 
	8.0–14.0 N-m 
	6–10 lb ft 
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Fluid Capacity

Document ID: 6951

Fluid Capacity

	Application 
	Specification

	
	Metric
	English

	Pan Removal
	4.7 liters 
	5 quarts

	Overhaul
	10.6 liters
	11 quarts
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Transmission End Play Check

Document ID: 19572

Transmission End Play Washer Selection Chart

	Identification
	Washer Thickness (mm)
	Washer Thickness (in)

	67
	1.87–1.97
	0.074–0.078

	68
	2.04–2.14
	0.080–0.084

	69
	2.21–2.31
	0.087–0.091

	70
	2.38–2.48
	0.094–0.098

	71
	2.55–2.65
	0.100–0.104

	72
	2.72–2.82
	0.107–0.111

	73
	2.89–2.99
	0.113–0.117

	74
	3.06–3.16
	0.120–0.124
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Low and Reverse Clutch Spacer Plate Selection

Document ID: 19577

	Measured Dimension
	Selective Plate

	
	Identification
	Thickness

	28.065–27.545 mm (1.105–1.084 in)
	None
	1.684–1.829 mm (0.066–0.072 in)

	28.586–28.066 mm (1.125–1.105 in)
	0
	1.314–1.168 mm (0.052–0.046 in)

	27.544–27.026 mm (1.084–1.064 in)
	1
	2.198–2.344 mm (0.087–0.092 in)
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Forward Clutch Backing Plate Selection

Document ID: 58260

Forward Clutch Backing Plate Selection

	Plate Thickness
	Identification

	6.92–7.07 mm (0.272–0.278 in)
	A

	6.33–6.48 mm (0.249–0.255 in)
	B

	5.74–5.89 mm (0.226–0.232 in)
	C

	5.15–5.30 mm (0.203–0.208 in)
	D

	4.56–4.71 mm (0.180–0.185 in)
	E

	Backing Plate Travel: 0.766–1.756 mm (0.030–0.069 in)
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Third and Fourth Clutch Backing Plate Selection

Document ID: 57950

3rd and 4th Clutch Backing Plate Selection Table

	Dimension
	Identification 

	5.88–5.68 mm (0.231–0.224 in) 
	A

	4.99–4.76 mm (0.196–0.187 in)
	B

	4.10–3.90 mm (0.161–0.154 in)
	C

	Use a backing plate which gives the correct travel. The travel should be 2.10–0.90 mm (0.083–0.035 in). 
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Reverse Input Clutch Backing Plate Selection

Document ID: 19581

Reverse Input Clutch Backing Plate Selection Table

	Plate Thickness
	Identification

	7.249–7.409 mm (0.285–0.292 in)
	2

	6.678–6.519 mm (0.263–0.257 in)
	3

	5.947–5.787 mm (0.234–0.228 in)
	4

	Backing Plate Travel: 1.02–1.94 mm (0.040–0.076 in)
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Fluid Pump Rotor and Slide Measurement

Document ID: 19582

Oil Pump Rotor and Slide Measurement

	Thickness (mm)
	Thickness (in)

	Oil Pump Rotor

	17.948–17.961
	0.7066–0.7071

	17.961–17.974
	0.7071–0.7076

	17.974–17.987
	0.7076–0.7081

	17.987–18.000
	0.7081–0.7086

	18.000–18.013
	0.7086–0.7091

	Oil Pump Slide

	17.948–17.961
	0.7066–0.7071

	17.961–17.974
	0.7071–0.7076

	17.974–17.987
	0.7076–0.7081

	17.987–18.000
	0.7081–0.7086

	18.000–18.013
	0.7086–0.7091
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2-4 Band Servo Piston Pin Selection

Document ID: 58266
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 Click here for full size
2-4 Servo Pin Selection

	Pin Length 
	Pin Identification

	mm
	inch
	

	65.82–66.12
	2.59–2.60
	1 Groove

	67.23–67.53 
	2.65–2.66 
	2 Grooves 

	68.64–68.94
	2.70–2.71
	No Groove
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Do Not Use Air Tools

Document ID: 20455

Notice: Do not use air powered tools in order to disassemble or assemble any vehicle component. Bolt torques are vital to diagnosis. You can detect bolt torques only when using hand tools. Improper bolt torques can contribute to vehicle repair problems.
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Transmission Fluid Pan and Filter Assembly Removal

Document ID: 191296

Loading image...
[image: image74.png]



Loading image...

[image: image75]
[image: image76.png]
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1. Spray the ends of the transmission oil pan screws (76) with penetrating oil.

2. Remove the transmission oil pan screws (76).

3. Remove the transmission oil pan (75) and the transmission oil pan gasket (73).
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 Click here for full size
4. Remove the transmission oil filter assembly (72).

1. Pry the metal from the top of the filter and pull the top away. 

2. Open the filter.

5. The filter may help in diagnosis. Inspect for the following items which may indicate wear or corrosion:

· Clutch material

· Bronze slivers indicating bushing wear

· Steel particles
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 Click here for full size
· Remove the oil filter seal (71).
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Control Valve Body and Wiring Harness Removal
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1. Remove all electrical connectors (1–6) from the electrical components. 
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 Click here for full size
2. Remove the TCC PWM retainer clip (379). 

3. Remove the TCC PWM solenoid (396).
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4. Remove the TCC solenoid bolts (68).
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 Click here for full size
5. Remove the TCC solenoid and wiring harness (66). Turn the wiring harness over so that it hangs over the side of the transmission.
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 Click here for full size
6. Remove the transmission fluid pressure (TFP) manual valve position switch assembly bolts (62, 70). 

7. Remove the TFP manual valve position switch (69).
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8. Remove the manual detent spring bolt (64).

9. Remove the manual detent spring assembly (63).
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 Click here for full size
10. Remove all valve body bolts (62).

11. Remove the fluid level indicator stop bracket (93).
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12. Lift the valve body carefully so that the checkballs remain on the spacer plate in the correct location. While lifting the valve body, disconnect the manual valve link from the manual valve.
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13. Remove the seven valve body checkballs (2–6, 8, 12).
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14. Remove the accumulator cover bolts (58, 59).

15. Remove the 1-2 accumulator cover and pin assembly (57).

16. Disassemble the 1-2 accumulator assembly (54, 56, 57, 104).
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 Click here for full size
17. Remove the spacer plate support bolts (77).

18. Remove the spacer plate support (53).
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19. Remove the valve body gasket (52), the valve body spacer plate (48) and the case gasket (47).

Discard gaskets. Do not reuse.
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 Click here for full size
20. Remove the 3-4 accumulator spring (model dependent) and the 3-4 accumulator piston.
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 Click here for full size
21. Remove the case checkball. 



Document ID: 283920

Inner Manual Linkage Removal

Document ID: 5193
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1. Remove the following parts: hex head nut (90) and the manual valve link (89); inside detent lever (88) and the parking lock actuator assembly (85); manual shaft retainer (83) and the manual shaft (84).
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2. Remove the manual shaft seal (82) with a screwdriver.
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 Click here for full size
3. Remove the following components: 

1. The parking lock bracket bolt (87)

2. The parking lock bracket (86)
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Case Assembly Inspection

Document ID: 4233
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1. Inspect the spacer plate to case gasket for witness marks. The witness marks should be complete. Incomplete witness marks may come from an uneven case surface or from cross channel leaks. 

Loading image...
[image: image158.png]



Loading image...

[image: image159]
[image: image160.png]26 37 18112916 3





 Click here for full size
2. Using compressed air, blow into all of the case fluid passages (3, 7, 8, 11, 16, 18, 26, 29, 37, 45) to ensure that all case fluid passages are clear of any obstruction.

Loading image...
[image: image162.png]



Loading image...

[image: image163]
[image: image164.png]




 Click here for full size
3. Inspect the 2-4 servo bore, the 3rd accumulator retainer and ball assembly (40), the orifice cup plug (11) in the servo bore, and the 2nd apply piston pin bore for any of the following conditions:

· Porosity

· Burrs

· Debris

· Any other damage

Loading image...
[image: image166.png]



Loading image...

[image: image167]
[image: image168.png]
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4. Inspect the 3-4 accumulator bore and the orifice cup plug (38) for any of the following conditions:

· Porosity

· Burrs

· Blockage

· Any other damage

5. Inspect all bolt holes for thread damage. Use heli-coil to repair damaged threads.

6. Inspect the cooler connectors for damage and proper torque.

Specification

Cooler connector torque should be 38 N-m (28 lb ft) 

3rd Accumulator Retainer with Ball Assembly Leak Check

Document ID: 191377

Installation Procedure

Tools Required

J 29714-A Servo Cover Compressor 
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1. Install the 2-4 servo into the case.
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2. Install oil pan with only four bolts to align pan to case.

3. Use the J 29714-A in order to compress the servo cover.

4. Install the servo cover retaining ring.
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5. Remove oil pan.

6. Pour solvent into the accumulator bore until the channel is filled. Watch for leaks in the case channel.

Important: It is normal to see leakage from the small hole next to the larger oval hole, see arrow.

7. If leakage from the oval shaped hole is observed, replace the third accumulator retainer and ball assembly.

3rd Accumulator Retainer with Ball Replacement

Document ID: 19634
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1. Remove the third accumulator retainer and ball assembly, using a 44.8 mm (1.763 in) #4 screw extractor.
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 Click here for full size
2. Scribe a mark at 44.8 mm (1.763 in) (a) on a 9.5 mm (0.375 in) (b) diameter metal rod. The scribe mark is used to gage the proper depth of the third accumulator retainer and ball assembly.
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 Click here for full size
3. Perform the following functions:

1. Line up the oil feed slots in the third accumulator retainer and ball assembly (40) with the servo bore.

2. Using the 9.5 mm (0.375 in) diameter metal rod, install the third accumulator retainer and ball assembly.
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 Click here for full size
4. Ensure that the third accumulator retainer and ball assembly and the scribe mark on the rod are flush with the case surface.
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 Click here for full size
5. Check the third accumulator retainer and ball assembly (40) for alignment. The slot in the retainer must be completely open in the servo bore.

Manual Shift Shaft Seal Installation

Document ID: 19633
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Install a new manual shaft seal (82).
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Inner Manual Linkage Installation

Document ID: 5187
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1. Install the parking lock bracket (86). 

Notice: Use the correct fastener in the correct location. Replacement fasteners must be the correct part number for that application. Fasteners requiring replacement or fasteners requiring the use of thread locking compound or sealant are identified in the service procedure. Do not use paints, lubricants, or corrosion inhibitors on fasteners or fastener joint surfaces unless specified. These coatings affect fastener torque and joint clamping force and may damage the fastener. Use the correct tightening sequence and specifications when installing fasteners in order to avoid damage to parts and systems.

2. Install the parking lock bracket bolt (87).

Tighten

Tighten the bolt to 31 N-m (23 lb ft).

3. Inspect the following items:

· The parking brake pawl (81) for damage or cracks

· The parking pawl return spring (80) for being broken or missing 
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 Click here for full size
4. Inspect the following items:

· The manual shaft retainer (83) for damage or cracks

· The manual shaft (84) for damage or burrs

· The parking lock actuator assembly (85) for damage

· The inside detent lever (88) for damage or cracks

· The manual valve link (89) for damage

· The hex head nut (90) for damage or stripped threads

5. Install the following items:

· The inside detent lever (88)

· The parking lock actuator assembly (85)

· The manual shaft (84) (model dependent)

· The manual shaft retainer (83)

· The hex head nut (90)

· The manual valve link (89)

Tighten

Tighten the nut to 31 N-m (23 lb ft).

Control Valve Body Installation

Document ID: 283930

Tools Required

J 25025-5 Guide Pins
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1. Install the checkballs (2–6, 8, 12) in the valve body and retain checkballs with Transjel® J 36850 or an equivalent.
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 Click here for full size
2. Install the valve body over the J 25025-5 Guide Pins, and connect the manual valve link to the manual valve.

3. Install two bolts to hold the valve body in place.

4. Remove the J 25025-5 .
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5. Install the fluid level indicator stop bracket (93) and the valve body bolts (62) that are shown only.

6. Finger tighten the bolts.
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7. Inspect the Transmission Fluid Pressure Manual Valve Position Switch (TFP Val. Position Sw.) Assembly for the following conditions: 

· Damage

· Debris

· Damaged or missing O-rings

· Cracked connector

· Loose pins
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8. Install the TFP Val. Position Sw. (69) and bolts (62, 70).
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9. Inspect the wiring harness solenoid assembly for the following conditions:

· Damage

· Cracked connectors

· Exposed wires

· Loose pins
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10. Install the transmission wiring harness on the valve body.

11. Install the TCC solenoid and bolts (68).

Important: You must tighten certain bolts in a spiral pattern as indicated by the arrows. If you tighten these bolts at random you may distort valve bores. This will inhibit valve operation.
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12. Tighten the bolts in the order shown.

Tighten

Tighten the bolts to 11 N-m (8 lb ft).

Refer to Fastener Notice .

Each bolt number refers to a specific bolt size, as indicated by the following list:

· 1 — M6 x 1.0 x 65.0

· 2 — M6 x 1.0 x 54.4

· 3 — M6 x 1.0 x 47.5

· 4 — M6 x 1.0 x 35.0

· 5 — M8 x 1.25 x 20.0

· 6 — M6 x 1.0 x 12.0

· 7 — M6 x 1.0 x 18.0
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13. Install the TCC PWM solenoid (396) and the solenoid retainer (379).

Oil Filter Assembly Installation

Document ID: 191478
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1. Use a socket the same size diameter as the filter seal (71) and install the seal.
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2. Install the transmission oil filter assembly (72).

 Case Extension Bushing Replacement - 

Document ID: 191439

Special Tools

· J 8092 Driver Handle

· J 23062-14 Bushing Remover

· J 34196-B Transmission Bushing Service Set
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1. Inspect the case extension for the following conditions:

· Porosity

· Cracks

· Nicks

· Burrs

· Worn bushings
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2. Remove the case extension oil seal assembly (34) (model dependent).
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3. Using the J 23062-14 and the J 8092 , remove the case extension bushing (33).
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4. Using the J 34196-4 which is part of kit J 34196-B and the J 8092 , install a case extension bushing (33).

 Automatic Transmission Electronic Component Views - 
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Automatic Transmission Internal Electronic Components (4L60–E)
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1. Vehicle Speed Sensor (VSS)

2. Torque Converter Clutch (TCC) Solenoid Valve

3. Automatic Transmission Fluid Pressure (TFP) Manual Valve Position Switch

4. 1-2 Shift Solenoid (SS) Valve

5. 2-3 Shift Solenoid (SS) Valve

6. Pressure Control (PC) Solenoid Valve

7. 3-2 Shift Solenoid (SS) Valve Assembly

8. Torque Converter Clutch Pulse Width Modulation (TCC PWM) Solenoid Valve

Case and Associated Parts (1 of 2) 1998 4L60-E - 
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Case and Associated Parts (1 of 2)
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1. Torque Converter Assembly (Model Dependent)

2. Bolt, Pump to Case

3. O-Ring, Pump to Case Bolt

4. Pump Assembly, Oil

5. Seal, Oil (Pump to Case)

6. Gasket, Pump Cover to Case

7. Bushing, Case

8. Vent Assembly, Transmission

9. Connector, Oil Cooler Pipe (Model Dependent)

10. Plug, Case Servo

11. Spring, Servo Return

12. Pin, 2nd Apply Piston

13. Ring, Retainer (2nd Apply Piston)

14. Retainer, Servo Cushion Spring

15. Spring, Servo Cushion (Outer)

16. Piston, 2nd Apply

17. Ring, Oil Seal (2nd Apply Piston - Outer)

18. Ring, Oil Seal (2nd Apply Piston - Inner)

19. Housing, Servo Piston (Inner)

20. Seal, O-Ring

21. Spring, Servo Apply Pin

22. Washer, Servo Apply Pin

23. Ring, Retainer (Apply Pin)

24. Piston, 4th Apply

25. Ring, Oil Seal (4th Apply Piston - Outer)

26. Seal, O-Ring (2-4 Servo Cover)

27. Cover, 2-4 Servo

28. Ring, Servo Cover Retaining

29. Seal, Case Extension to Case

30. Extension, Case (Model Dependent)

31. Bolt, Case Extension to Case

32. Bushing, Case Extension

33. Seal Assembly, Case Extension Oil (Model Dependent)

34. Seal Assembly, Case Extension Oil (Model Dependent)

35. Bolt, Speed Sensor Retaining

36. Speed Sensor, Internal Transmission

37. Seal, O-Ring (ITSS to Case Extension)

38. Seal, Filter

39. Filter Assembly, Transmission Oil (Model Dependent)

40. Gasket, Transmission Oil Pan

41. Gasket, Transmission Oil Pan

42. Magnet, Chip Collector

43. Pan, Transmission Oil (Model Dependent)

44. Pan, Transmission Oil

45. Screw, Transmission Oil Pan

46. Screw, Transmission Oil Pan

47. Bolt, Converter Housing to Case

48. Connector, Oil Cooler Quick (Model Dependent)

49. Clip, Oil Cooler Quick Connect (Model Dependent)

50. Plug, Converter Housing Access Hole (Model Dependent)

51. Plate, Converter Bolt Inspection (Model Dependent)

52. Plug, Cup D4 Orifice

53. Stud, A/Trans. Case (Y-Car Only)

54. Plug Asm., A/Trans. Oil Pan

55. Housing, Converter (Model Dependent)

56. Housing, Converter (Model Dependent)

57. Case, Main Section (Model Dependent)

58. Case, Main Section

59. Spring, Servo Cushion (Inner) (Model Dependent)

60. Seal Assembly, Case Oil (Y-Car Only)

Case and Associated Parts (2 of 2) 98 4L60-E - 
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Case and Associated Parts (2 of 2)
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1. Transmission Case Plug (Accumulator Bleed)

2. Pressure Plug

3. Third Accumulator (#7) Retainer and Ball Assembly

4. Band Anchor Pin

5. Retainer and Ball Assembly (Double Orifice) (#10)

6. Accumulator Piston Pin

7. 3-4 Accumulator Piston

8. Oil Seal Ring (3-4 Accumulator Piston)

9. 3-4 Accumulator Spring (Model Dependent)

10. Spacer Plate to Case Gasket

11. Valve Body Spacer Plate

12. Shift Solenoids Screen

13. Pressure Control Solenoid Screen

14. Spacer Plate to Valve Body Gasket

15. Spacer Plate Support Plate

16. 1-2 Accumulator Spring (Outer)

17. Oil Seal Ring (1-2 Accumulator)

18. 1-2 Accumulator Piston

19. 1-2 Accumulator Cover and Pin Assembly

20. Accumulator Cover Bolt

21. Accumulator Cover Bolt

22. Control Body Valve Assembly

23. Checkball (#2, 3, 4, 5, 6, 8, 12)

24. Valve Body Bolt

25. Manual Detent Spring Assembly

26. Manual Detent Spring Bolt

27. Wiring Harness Pass-through Connector O-Ring Seal

28. Wiring Harness Solenoid Assembly

29. O-Ring Seal (Solenoid)

30. Hex Washer Head Bolt (Solenoid)

31. Transmission Fluid Pressure Manual Valve Position Switch Assembly

32. Pressure Switch Assembly Bolt

33. Spacer Plate Support Bolt

34. Number 1 Checkball

35. Dipstick Stop Bracket (Model Dependent)

36. Main Section Case (Model Dependent)

37. 1-2 Accumulator Spring (Inner)

Control Valve Body Assembly Legend (1 of 2) 1999 4L60-E - 
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Control Valve Body Assembly (1 of 2)
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1. Control Valve Body Assembly

2. Forward Accumulator Oil Seal

3. Forward Accumulator Piston

4. Forward Accumulator Pin

5. Forward Accumulator Spring

6. Forward Abuse Valve

7. Forward Abuse Valve Spring

8. Bore Plug

9. Coiled Spring Pin

10. Coiled Spring Pin

11. Low Overrun Valve

12. Low Overrun Valve Spring

13. Forward Accumulator Cover

14. Forward Accumulator Cover Bolt

15. Pressure Control Solenoid Retainer Bolt

16. 1-2 Shift Valve Spring

17. 1-2 Shift Valve

18. 1-2 Shift Solenoid Valve

19. 2-3 Shift Solenoid Valve

20. 2-3 Shift Valve

21. 2-3 Shuttle Valve

22. 1-2 Accumulator Valve Spring

23. 1-2 Accumulator Valve

24. 1-2 Accumulator Valve Sleeve

25. Actuator Feed Limit Valve

26. Actuator Feed Limit Valve Spring

27. Bore Plug

28. Pressure Control Solenoid Valve

29. Pressure Control Solenoid Retainer

30. Bore Plug and Solenoid Retainer

31. Bore Plug and Solenoid Retainer

32. Bore Plug and Solenoid Retainer

Control Valve Body Assembly Legend (2 of 2) 1999 4L60-E - 
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Control Valve Body Assembly (2 of 2)
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1. Manual Valve

2. Control Valve Body Assembly

3. Bore Plug

4. Coiled Spring Pin

5. Regulator Apply Valve

6. Bore Plug

7. Bore Plug

8. Bore Plug

9. Bore Plug

10. 4-3 Sequence Valve Spring

11. 4-3 Sequence Valve

12. 3-4 Relay Valve

13. 3-4 Shift Valve

14. 3-4 Shift Valve Spring

15. Reverse Abuse Valve

16. Reverse Abuse Valve Spring

17. 3-2 Downshift Valve

18. 3-2 Downshift Valve Spring

19. 3-2 Control Valve

20. 3-2 Control Valve Spring

21. 3-2 Control Solenoid Valve

22. Bore Plug and Solenoid Retainer

23. Bore Plug and Solenoid Retainer

24. Bore Plug and Solenoid Retainer

25. Bore Plug and Solenoid Retainer

26. Bore Plug and Solenoid Retainer

27. Bore Plug Retainer

28. TCC PWM Solenoid Valve

29. Regulator Apply Spring

30. Isolator Valve

Internal Parts (1 of 2) 1998 4L60-E - 
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Internal Parts (1 of 2)
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1. 3-4 Clutch Boost (5) Spring Assembly

2. Thrust Washer (Pump to Drum)

3. 2-4 Band Assembly

4. Reverse Input Clutch Bushing (Front)

5. Reverse Input Clutch Housing and Drum Assembly

6. Reverse Input Clutch Bushing (Rear)

7. Reverse Input Clutch Piston Assembly

8. Reverse Input Clutch Seal (Inner)

9. Reverse Input Clutch Seal (Outer)

10. Reverse Input Clutch Spring Assembly

11. Reverse Input Clutch Spring Retainer Ring

12. Reverse Input Clutch Plate (Belleville)

13. Reverse Input Clutch Turbulator Plate (Steel)

14. Reverse Input Clutch Plate Assembly (Fiber)

15. Reverse Input Clutch Backing Plate (Selective)

16. Reverse Input Clutch Retaining Ring

17. Stator Shaft/Selective Washer Bearing Assembly

18. Thrust Washer (Selective)

19. Check Valve Retainer and Ball Assembly

20. O-Ring Seal  – Location Model Dependent

21. Oil Seal Ring (Solid)

22. Retainer and Checkball Assembly

23. Retainer and Checkball Assembly

24. Input Housing and Shaft Assembly (Model Dependent)

25. O-Ring Input to Forward Clutch Housing Seal

26. 3rd and 4th Clutch Piston

27. 3rd and 4th Clutch Ring (Apply)

28. 3rd and 4th Clutch Spring Assembly

29. Forward Clutch Housing Retainer and Ball Assembly

30. Forward Clutch Housing

31. Forward Clutch Piston

32. Overrun Clutch Piston

33. Overrun Clutch Ball

34. Overrun Clutch Spring Assembly

35. Overrun Clutch Spring Retainer Snap Ring

36. Input Housing to Output Shaft Seal

37. Input Sun Gear Bearing Assembly

38. Overrun Clutch Hub Retaining Snap Ring

39. Overrun Clutch Hub

40. Forward Sprag Clutch Inner Race and Input Sun Gear Assembly

41. Forward Sprag Assembly

42. Sprag Assembly Retainer Ring

43. Sprag Assembly Retainer Ring

44. Forward Clutch Race (Outer)

45. Overrun Clutch Plate (Steel)

46. Overrun Clutch Plate Assembly (Fiber)

47. Forward Clutch Plate (Apply)

48. Forward Clutch Plate (Waved)

49. Forward Clutch Plate (Steel)

50. Forward Clutch Plate Assembly (Fiber)

51. Forward Clutch Backing Plate (Selective)

52. Forward Clutch Backing Plate Retainer Ring

53. 3rd and 4th Clutch Plate (Steel) (2.2L Engine Only)

54. 3rd and 4th Clutch Apply Plate (Stepped)

55. 3rd and 4th Clutch Apply Plate (Stepped)

56. 3rd and 4th Clutch Plate Assembly (Fiber) (Quantity Model Dependent 5, 6 or 7 plates)

57. 3rd and 4th Clutch Plate Assembly (Fiber) (Quantity Model Dependent 5, 6 or 7 plates)

58. 3rd and 4th Clutch Plate (Steel) (Quantity Model Dependent)

59. 3rd and 4th Clutch Plate (Steel) (Quantity Model Dependent)

60. 3rd and 4th Clutch Backing Plate (Selective) (Model Dependent)

61. 3rd and 4th Clutch Backing Plate (Selective) (Model Dependent)

62. 3rd and 4th Clutch Backing Plate Retainer Ring

63. Input Sun Gear Front Bushing

64. Input Sun Gear Rear Bushing

65. Cup Plug

66. Orificed Cup Plug

Internal Parts (2 of 2) 1998 4L60-E - 
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Internal Parts (2 of 2)
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1. Output Shaft to Input Carrier Retainer

2. Input Carrier Assembly

3. Thrust Bearing Assembly (Input Carrier to Reaction Shaft)

4. Input Internal Gear

5. Reaction Carrier Shaft Front Bushing

6. Reaction Carrier Shaft

7. Reaction Carrier Shaft Rear Bushing

8. Reaction Shaft/Internal Gear Retainer Ring

9. Thrust Washer (Reaction Shaft Shell)

10. Reaction Sun Shell

11. Reaction Sun Gear Retainer Ring

12. Reaction Sun Bushing

13. Reaction Sun Gear

14. Thrust Washer (Race/Reaction Shell)

15. Low and Reverse Roller Clutch Race

16. Low and Reverse Support to Case Retainer Ring

17. Low and Reverse Roller Assembly Retainer Ring (Cam)

18. Low and Reverse Roller Assembly Retainer Ring (Cam)

19. Low and Reverse Roller Clutch Assembly

20. Low and Reverse Clutch Support Assembly

21. Low and Reverse Clutch Support Retainer Spring

22. Reaction Carrier Assembly

23. Low and Reverse Clutch Plate (Waved)

24. Spacer Low and Reverse Clutch Plate (Selective)

25. Low and Reverse Clutch Plate Assembly (Fiber)

26. Low and Reverse Clutch Turbulator Plate (Steel)

27. Thrust Bearing Assembly (Reaction Carrier/Support)

28. Internal Reaction Gear

29. Internal Reaction Gear Support

30. Reaction Gear/Support Retainer Ring

31. Output Shaft

32. Output Shaft Sleeve (Model Dependent)

33. Output Shaft Seal (Model Dependent)

34. Reaction Gear Support to Case Bearing

35. Low and Reverse Clutch Retainer Ring

36. Low and Reverse Clutch Spring Assembly

37. Low and Reverse Clutch Piston

38. Low and Reverse Clutch Seal (Outer) 

39. Low and Reverse Clutch Seal (Center)

40. Low and Reverse Clutch Seal (Inner) 

41. Oil Deflector (High Output Models Only)

42. Internal Transmission Speed Sensor Rotor

Parking Lock and Manual Shift Shaft Assembly 4L60-E - 
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Parking Lock and Manual Shift Shaft Assembly
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1. Steel Cup Plug

2. Parking Brake Pawl Shaft

3. Parking Pawl Return Spring

4. Parking Brake Pawl

5. Manual Shaft Seal

6. Manual Shaft Retainer

7. Manual Shaft (Model Dependent)

8. Parking Lock Actuator Assembly

9. Parking Lock Bracket

10. Parking Lock Bracket (2) Bolt

11. Inside Detent Lever

12. Manual Valve Link

13. Hex Head Nut
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Seal Locations 98 4L60-E - 
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Seals
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1. Pump to Case Bolt O-Ring

2. Oil Seal (Pump to Case)

3. Oil Seal Ring (2nd Apply Piston-Outer)

4. Oil Seal Ring (2nd Apply Piston-Inner)

5. O-Ring Seal

6. Oil Seal Ring (4th Apply Piston-Outer)

7. O-Ring Seal (2-4 Servo Cover)

8. Case Extension to Case Seal

9. Case Extension Oil Seal Assembly

10. O-Ring Seal (ITSS to Case Extension)

11. Case Oil Seal Assembly (Y-Car Only)

12. Oil Seal Ring (Stator Shaft)

13. Oil Seal Assembly

14. Reverse Input Clutch Seal (Inner)

15. Reverse Input Clutch Seal (Outer)

16. O-Ring Seal (Turbine Shaft/Selective Washer)

17. Oil Seal Ring (Solid)

18. O-Ring Input to Forward Housing Seal

19. 3rd and 4th Clutch Piston

20. Forward Clutch Piston

21. Overrun Clutch Piston

22. Input Housing to Output Shaft Seal

23. Output Shaft (Model Dependent) Seal

24. Low and Reverse Clutch (Outer) Seal

25. Low and Reverse Clutch (Center) Seal

26. Low and Reverse Clutch (Inner) Seal

Bearing and Bushing Locations 4L60-E - 
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Bearings and Bushings
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1. Case Bushing

2. Case Extension Bushing

3. Stator Shaft Bushing (Front)

4. Stator Shaft Bushing (Rear)

5. Oil Pump Body Bushing

6. Thrust Washer (Pump to Drum)

7. Reverse Input Cl. Bushing (Front)

8. Reverse Input Clutch Bushing (Rear)

9. Stator Shaft/Selective Washer Bearing Assembly

10. Thrust Washer (Selective)

11. Input Sun Gear Bearing Assembly

12. Input Sun Gear Bushing (Front)

13. Input Sun Gear Bushing (Rear)

14. Thrust Bearing Assembly (Input Carrier to Reaction Shaft)

15. Reaction Carrier Shaft Bushing (Front)

16. Reaction Carrier Shaft Bushing (Rear)

17. Thrust Washer (Reaction Shaft/Shell)

18. Reaction Gear Bushing

19. Thrust Washer (Race/Reaction Shell)

20. Thrust Bearing Assembly (Reaction Carrier/Support)

21. Reaction Gear Support to Case Bearing

Case Fluid Passages (Control Valve Body Side) 98 4L60-E - 
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Case Fluid Passages (Control Valve Body Side)
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1. Checkball (91)

2. 3rd Accumulator Retainer and Ball Assembly (40)

3. Checkball (42)

4. Line

5. Line

6. Line

7. Line

8. Line

9. Actuator Feed Limit

10. Actuator Feed Limit

11. Actuator Feed Limit

12. Actuator Feed Limit

13. Actuator Feed Limit

14. Actuator Feed Limit

15. Actuator Feed Limit

16. Actuator Feed Limit

17. Actuator Feed Limit

18. Actuator Feed Limit

19. Actuator Feed Limit

20. Filtered Actuator Feed

21. Torque Signal

22. Torque Signal

23. Torque Signal

24. Torque Signal

25. Torque Signal

26. PR

27. PR

28. PR

29. PR

30. PR

31. D4-3-2

32. D4-3-2

33. Lo/Reverse

34. Lo/Reverse

35. Lo/Reverse

36. Reverse

37. Reverse Input (Rev. Clutch

38. Reverse Input (Rev. Clutch

39. Reverse Input (Rev. Clutch

40. Reverse Input (Rev. Clutch

41. D4

42. D4

43. D4

44. D4

45. Forward Clutch Feed

46. Forward Clutch Feed

47. Forward Clutch Feed

48. Forward Clutch Feed

49. Rear Lube

50. Accumulator

51. Orificed Accumulator

52. Signal A

53. Signal A

54. Signal A

55. 2nd

56. 2nd

57. 2nd

58. 2nd Clutch

59. 2nd Clutch

60. 2nd Clutch

61. 2nd Clutch

62. C.C. Signal

63. C.C. Signal

64. 3-4 Signal

65. 3-4 Signal

66. 3rd Accumulator

67. 3-4 Clutch

68. 3-4 Clutch

69. 3-4 Clutch

70. 3-4 Clutch

71. 3-4 Clutch

72. 4th Signal

73. Servo Feed

74. 4th

75. 4th

76. 3-4 Accumulator

77. 3-4 Accumulator

78. 3-4 Accumulator

79. 3-4 Accumulator

80. 3-4 Accumulator

81. D3

82. D3

83. D3

84. D3

85. D3

86. Overrun

87. Overrun

88. Overrun Clutch Feed

89. Overrun Clutch Feed

90. Overrun Clutch

91. Overrun Clutch

92. Overrun Clutch

93. D2

94. D2

95. D2

96. D2

97. Orificed D2

98. Lo

99. Lo

100. Lo

101. Lo/1st

102. Lo/1st

103. Exhaust

104. Exhaust

105. Orificed Exhaust

106. Orificed Exhaust

107. Void

108. Void

109. Void

110. Void

111. Void

112. Void

113. Void

114. Void

115. Void

116. Void

117. Void

118. Void

119. Void

120. Void

121. Void

122. Void

123. Regulated Apply

124. Regulated Apply

Spacer Plate to Case Gasket 98 4L60-E - 
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Spacer Plate to Case Gasket
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1. Line

2. Line

3. Line

4. Actuator Feed Limit

5. Actuator Feed Limit

6. Actuator Feed Limit

7. Actuator Feed Limit

8. Actuator Feed Limit

9. Actuator Feed Limit

10. Actuator Feed Limit

11. Actuator Feed Limit

12. Actuator Feed Limit

13. Actuator Feed Limit

14. Filtered Actuator Feed

15. Filtered Actuator Feed

16. Filtered Actuator Feed

17. Filtered Actuator Feed

18. Filtered Actuator Feed

19. Torque Signal

20. Torque Signal

21. Torque Signal

22. PR

23. PR

24. PR

25. PR

26. PR

27. D4-3-2

28. D4-3-2
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