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Repair Instructions | Document ID: 168930

Shift Fork Cleaning and Inspection
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L. Inspect the shift forks, the shafts, and the levers for wear or damage. Replace these if the
conditions exist. '

2. Measure the shift fork pad thickness. Replace the shift fork pad if the pad is thinner than the
following specifications:

* Reverse--7.4 mm (0.291 in)
+ Except reverse--7.5 mm (0.295 in)

© 2009 General Motors. All rights reserved.
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Input Shaft Assemble
Tools Required

1 33374 Collar Installer
Important: Lubricate the thrust surfaces of all gears and washers prior to installation.

1. Assemble the following items for the 3rd gear:
o The needle bearings

» The 3rd gear
¢ The blocker ring.

2. Align the inserts of the 3rd/4th synchronizer assembly with the grooves in the blocker ring:
Important: Lubricate the spline and hub interiors prior to installation.

3. Install the 3rd/4th synchronizer assembly using the J 33374 .
The groove on the 3rd/4th synchronizer assembly faces the input side.

. Install the collar using the J 33374 .

. Lubricate the circumference of the collar.

Verify that the insert springs do not interfere with the hub.
Assemble the following items for the 4th gear:

e The needle bearing
¢ The blocker ring
e The 4th gear

NoOu A
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8. Assemble the thrust washer so that the recessed area faces the fourth gear.

Important: Lubricate the bearing interior and race surfaces prior to installation.

Page 2 of 2

Important: The retainer ring on the rear bearing must face the rear of the input shaft.

J 33374
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10. Install the collar (1) and the stopper plate (2) using the ) 33374 and a press.
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Repair Instructions | Document ID: 169066

Output Shaft Assemble

Tools Required

¢ ] 8853-A Collar Installer
» ] 33369 Pilot

» ] 33374 Bearing Installer
e ] 22919 Bearing Installer

Important:
* Apply oil to the following areas before assembly:

- The thrust surfaces on all of the gears
- The collar surfaces
- The race surfaces
- The hub interior
- The collar interior
- The 3rd/4th gear interior
s After assembly, appiy oll to the collar exterior.
Check that the insert springs do not interfere with the hub.

1. Install the following parts for the 1st gear:

The raised lip of the thrust washer faces the thrust bearing.

© 2009 General Motors. All rights reserved.
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¢ The thrust washer (1)
¢ The thrust bearing (2)
¢ The needle bearing (3)
» The 1st gear (4)

¢ The inner cone (5)

+ The outer cone (6)

e The blocker ring (7)
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Important: Note the direction of the 1st/2nd/reverse gear synchronizer during installation.

The fork groove on the sieeve faces input side.

2. Align the inserts of the sleeve and hub assembly (1) with the grooves on the blocker ring.

Ensure that the 1st gear side (2) is facing the 1st gear.

Important: Line up all of the notches of cones, blocking ring, and synchronizer assembly

during press.
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3. Press the 1st/2nd/reverse synchronizer assembly and the collar together using the ] 8853-A,
J 33369 and a hydraulic press.

6

4, Install the following 2nd gear parts:
¢ The needle bearing (4)

¢ The blocker ring (1)
s The outer cone (2)
» The inner cone (3)
s The 2nd gear (5)

+ The key (6)
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J 33374
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5. Align the key with the key groove on the 3rd/4th gear.
6. Assemble the key and the 3rd/4th gear.

7. Install the rear bearing on the output shaft using the J 33374 and a hydraulic press.

J 41676
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8. Install the front bearing on the output shaft using the 1 41676 and a press.
9. Install as an assembly:

Important: Install the thrust washer with step facing the rear output shaft bearing.

* Thrust washer

» 5th gear bearing collar, use ] 33374 and a press.
+ Install the 5th gear needle bearing.
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Differential Case Assemble
Tools Required

e ] 22919 Bearing Installer
e ] 33374 Shaft Bearing Installer
¢ ] 8092 Universal Driver Handle

Important: Lubricate the bearing inner and outer race surfaces before assembly.

1. Install the following parts into the differential case (7):
¢ The pinion gears (2)
* The pinion gear thrust washers (1)
» The side gears (4)
¢ The side gear thrust washers (3)
¢ The pinion shaft (5)
¢ The pinion shaft roll pin (6)

© 2009 General Motors. All rights reserved.
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2. Measure the differential side gear backiash using a feeler gauge. The differential side gear
backlash should read between 0.03-0.08 mm (0.0012-0.0031 in)

+ If the differential side gear backlash is greater than 0.08 mm (0.0031 in), select larger
size side gear thrust washers in order to bring the differential side gear backlash within
the specification.

» If the differential side gear backlash is less than 0.03 mm (0.0012 in), select smaller size
side gear thrust washers in order to bring the differential side gear backlash within the
specification,

Caution: When handling parts that have been preheated for installation purposes, always

wear leather welding gloves with a minimum amount of handling time. Failure to wear
leather gloves may result in severe skin burns or personal injury

http://gsi.xw.gm.com/si/showDoc.do?docSyskey=168998 &pubCellSyskey=53574&pub0Q... 12/22/2009



Document ID: 168998 S Page 3 of 4

Important: Heat the new vehicle speed sensor (VSS) ring in an approved preheat oven just
prior to installation. DO NOT use an acetylene torch or other open flame, Always allow
preheated parts to cool after installation. DO NOT quench preheated parts with water. Use
compressed air in order to help cool any preheated parts.

3. Preheat the vehicle speed sensor (VSS) ring to approximately 95°C (200°F).
4. Install the new vehicle speed sensor (VSS) ring onto the differential case.

5. Install the right differential side bearing onto the differential case using the 1 22919 , 1 8092
and a press.

Important: Heat the differential ring gear in an approved preheat oven just prior to
installation. DO NOT use an acetylene torch or other open flame. Always allow preheated
parts to cool after installation. DO NOT quench preheated parts with water. Use compressed
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air in order to help cool any preheated parts.

Preheat the differential ring gear to approximately 50-100°C {122-212°F),
Install the differential ring gear onto the differential case.

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.

Install the ten differential ring gear bolts.

Tighten
Tighten the ten differential ring gear bolts to 107 N-m (79 Ib ft).

Install the left differential side bearing using the 1 22919 and a hydraulic press.
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Repair Instructions | Document ID: 168504

Transmission Case Assemble
Tools Required

¢ ] 26540 Input Shaft Seal Installer
+ ] B0O92Z Driver Handle

¢ 141679 Bearing Race Installer

¢ ] 7817 Bearing Instailer

s ) 8611-01 Bearing Race Installer
e ] 33373 Shim Seiector

s ] 24256-A Bearing Race Installer
¢ ] 33370 Bearing Race Installer

¢ ] 26938 Drive Axle Seal Installer
¢ ] 33374 Bearing Installer

s ] 36037 Quter Bushing Instalier
¢ ] 37159 Inner Bearing Installer
¢ ] 36190 Driver Handle

Notice: Attach the clutch housing to the transmission holding fixture if the clutch housing was
removed during disassembly.

J 26540

1. Install a new input shaft seal using the J 26540 .

Notice: Apply oil to the roller bearing before installation.
© 2009 General Motors, All rights reserved.
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2. Install the input shaft front roller bearing into the clutch housing.

> J41679

J8092

3. Press the input bearing into the housing. Use the ] 41679 with the J 8092 .,

4. Press the output race into the housing. Use the ] 7817 with a hammer.
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J 8611-01

5. Press the differential race into the housing. Use the ] 8611-01 with the ] 8092 .

6. Apply grease to the three 10 mm interlock pins (1).
7. Install the pins (1) on the c¢lutch housing.

http://gsi.xw.gm.com/si/showDoc.do?docSyskey=168504&pubCellSyskey=53633 &pubO:
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8. Install the reverse shift bracket on the clutch housing. Align the bracket to the housing using
the 3rd/4th shift shaft.

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.

9. Install the retaining bolts,

Tighten
Tighten the bolts to 17 N-m (13 Ib ft).

10. Inspect the shift shaft for smooth operation.
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2

* The 3rd/4th gear shift fork (3)

: s The 3rd/4th gear shift shaft (3) . . LR
14. Install the 3rd/4th gear shift shaft (3) in thé raised collar of the reverse shift lever bracket.
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15. Install the 1st/2nd gear shift fork (3) on the synchronizer sleeve.

16. Insert the 1st/2nd gear shift shaft (1) into the reverse shift lever bracket,

17. Align the hole in the 1st/2nd gear shift fork with the hole in the 1st/2nd gear shift shaft.
18. Install a new double roll pin (2).

—?

Dol

19. Install the reverse shift lever, clevis, and pin on the reverse shift lever bracket.

]
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20. Install the reverse shift shaft (1).
1 m/ U ﬂ V
S
“—
3
O

NHM.‘. Install the 10 mm interlock pin (1) in the reverse/5th shift gear blocker (2).
- 22,7 Install the reverse/5th gear shift blocker (2) on the Sth gear shift shaft (3).

http://gsi.xw.gm.com/si/showDoc.do?docSyskey=168504&pubCellSyskey=53633&pubQ... 12/22/2009



 Document ID: 168504 - S Page 8 of 16

23. Install the 12 mm interlock pin {1) on the 5th gear shift shaft.
24. Install the 5th gear shift shaft (2).
25. Align the Sth gear shift shaft interlock detent.
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26. Install the reverse shift shaft snap ring.
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27. Install the reverse idie shaft together with the gear into the clutch housing. Ensure that the

28,

29.
30.

31,

reverse lever is engaged in the collar of the gear.
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Install the rear output shaft bearing race and shim using the ] 33370 and the ] 8092 .
Refer to Shimming Procedures .

Lubricate the rear differential case bearing race.
Install the rear differential case bearing race and shim using the ) 8611-01 and the ] 8092 .

Press the bearing until sealed in its bore.

Refer to Shimming Procedures .

Install the magnet in the clutch housing.
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32. Clean the clutch housing and transaxle case mating surfaces.

33. Apply a 3.18 mm (0.125 in) bead of RTV silicone sealer GM P/N 1052942 or equivalent to the
mating surfaces.

34. Install the transaxle case on the clutch housing.

35. Install the snap ring into the ball bearing groove.

36. Install the reverse idle shaft bolt into the transaxle case.

Tighten
Tighten the bolt to 38 N-m (28 Ib ft).

37. Install the transaxle case bolts in a diagonal sequence.

Tighten
Tighten the bolts to 38 N-m (28 Ib ft).

J 8092

38. Install the drive axle seals using the 1 26938 with the ] 8092 .
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J 269384 29130

39. Instail the drive axle seal into the transaxle case using the ] 26938 with the ] 8092 .,

J 33374
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40. Lubricate the output shaft thrust washer and the collar.
41. Install the thrust washer and the collar using the J 33374 .
42, Install the 5th gear on the input shaft.

The raised machined surface of the 5th gear faces the transmission case.
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43. Assemble the following items on the hub/sleeve assembly:
¢ The shift fork (4)
¢ The back plate (1)
44, Install the following items on the output shaft:
*» The needle bearing
» The 5th gear (3)
+ The blocker ring

» The hub/sleeve assembly (2)

45. Align the shift fork on the shift shaft.
46. Lubricate the output gear thrust surfaces.
47. Install
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48. Install the backup lamp switch.

Tighten
Backup lamp switch to 33 N-m (24 Ib ft)

49, Install the reverse detent ball and the reverse detent spring.
50. Install the reverse detent spring retaining bolt.

Tighten
The bolts to 25 N-m (18 b ft).
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51. Install the detent balls and detent springs for the following:
+ The 1st/2nd gear

¢ The 3rd/4th gear

* The 5th gear
52. Install the following detent retaining bolts:
e The 1st/2nd gear

* The 3rd/4th gear
» The 5th gear

Tighten
The bolts to 25 N-m (18 Ib ft).

53. Carefully wipe any oil from the threads on the input and output shafts. Apply Loctite™ 414
GM P/N 12345493 or equivalent to the threads of the following parts (Use care not to allow
the material to flow into the splines of the 5th gear and input shaft);

54. Install new input shaft retaining nut.

Tighten
Tighten the nut to 128 N-m (94 Ib ft).

55. Stake the nut.
56. Install new output shaft retaining nut.

Tighten
Tighten the nut to 128 N-m {94 Ib ft).

57. Stake the nut.
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58.

59.

60.
61.

62.
63.
64.

Assemble the control box as follows (Make sure that the splines on the stopper cam and the
internal lever are aligned):

58.1. Assemble the stopper cam (1) to the internal lever (2).

58.2. Install the stopper cam and internal lever on the shift lever assembly.

58.3. Align the stopper cam alignment mark {3) with the center on the internal lever.
58.4. Inspect the reverse inhibitor for proper operation.

58.5. Install a new roll pin on the internal lever.

Clean the control box and the transaxle case mating surface. Apply a 1/8 inch bead of RTV
Silicone Sealer GM P/N 1052942 or equivalent t¢ the mating surface.

Install the control box on the transmission case.

Install the control box bolts.

Tighten
Tighten the bolts to 18 N-m (13 Ib ft).

Notice: Make sure that the transaxle shifts properly before installing the rear cover bolts.

Install a new gasket on the rear cover.
Install the rear cover.
Install the rear cover bolts.

Tighten :
Tighten the bolts to 18 N-m (13 ib ft).
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65. Measure the input shaft rotating torque. When measuring the input shaft rotating torque, the
input shaft should be to the upper side and the differential assembly should be to the lower
side.

66. The input shaft rotating torque should be less than 0.8 N-m (7 Ib in).

I

67. Install the vehicle speed sensor into the clutch housing.
68. Install the vehicle speed sensor bolt.

Tighten
Tighten the boit to 9 N-m (80 Ib in).
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