









































2006 Chevrolet Equinox LT

2006 TRANSMISSION Automatic Transaxle - AF33-5 - Overhaul - Equinox & Torrent

Fig. 4: Case and Associated Parts (1 of 2)

Courtesy of GENERAL MOTORS CORP.

Callouts For Fig. 4

Callout Component Name

1 Torque Converter Assembly

) Automatic Transmission Fluid Pump, 2nd Coast Clutch, 2nd Clutch
Assembly

3 Torque Converter Housing Stud (M8 x 1.25 x 30) (2)

4 Torque Converter Housing Bolt/Screw (M8 x 1.25 x 30) (11)

5 Automatic Transmission Fluid Pump to Case Bolt - Coated M8 x 1.25 x
28) (8)

6 Torque Converter Housing Bolt/Screw - Coated (M8 x 1.25 x 35) (2)

7 Torque Converter Housing Bolt/Screw (M8 x 1.25 x 45)

8 Torque Converter Housing Bolt/Screw -TORX, (M8 x 1.25 x 30)

10 Torque Converter Housing Assembly

11 2nd Clutch Hub and 2nd Clutch Sprag Assembly

12 Output Gear Assembly

13 Front Differential Assembly - Model Dependent

14 Front Differential Transfer Drive Gear Assembly - with shaft

15 4-5 Clutch Assembly

16 3rd Gear Band Assembly

17 Automatic Transmission Case Assembly

18 1-2 Reverse Carrier Gear Assembly

19 Automatic Transmission Case Cover and 1-2 Reverse Clutch Assembly

20 Transmission Case Cover Bolt/Screw (M8 x 1.25 x 30) (9) - Coated

21 Transmission Case Cover Bolt/Screw - Coated (M8 x 1.25 x 48)

22 Transmission Case Cover Bolt/Screw (M8 x 1.25 x 45) (2)

23 Forward and Direct Clutch Assembly

24 Front Carrier Sun Gear Assembly

25 Front Internal Gear and Overrun Roller Clutch

26 Low and Reverse Clutch Plates - Fibers and Steels (B3)

27 Low and Reverse Clutch Piston Assembly

28 Control Valve Body Cover Bolt/Screw - TORX(R) (M8 x 1.25x 15.5) (9)

29 Control Valve Body Cover

30 Control Valve Body Bolt/Screw (M6 x 1.0 x 50) (4)

31 Fluid Temperature Sensor Clip Bolt (M6 x 1.0 x 55)

32 Automatic Transmission Fluid Temperature Sensor O-ring Seal

33 Automatic Transmission Wiring Harness Assembly
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60 3rd Gear Servo Cover Retaining Ring

61 A111t60)matic Transmission Output Speed Sensor Bolt/Screw (M6 x 1.0
X

62 Automatic Transmission Output Speed Sensor Assembly

63 Automatic Transmission Output Speed Sensor O-ring Seal

64 3rd Gear Band Anchor Bolt/Screw (M20 x 1.5 x 21)

65 3rd Gear Band Anchor Bolt O-ring Seal

66 Automatic Transmission Fluid Pressure Test Hole Plug (UNF 5/16-
24-2A) (3)

66 Automatic Transmission Fluid Pressure Test Hole Plug (UNF 5/16-
24-2A) (3)

67 él)ltomatic Transmission Fluid Pressure Test Hole Plug O-ring Seal

67 él)ltomatic Transmission Fluid Pressure Test Hole Plug O-ring Seal

68 Transmission Case Locating Pin (4)

68 Transmission Case Locating Pin (4)

68 Transmission Case Locating Pin (4)

69 Washer - Flat (2)

69 Washer - Flat (2)

70 Lube Fill Plug

71 Automatic Transmission Input Speed Sensor O-ring Seal

7 1{&611)t0matic Transmission Input Speed Sensor Bolt/Screw (M6 x 1.0 x

73 Automatic Transmission Input Speed Sensor Assembly

74 Park/Neutral Position Switch Washer - Flat

75 Park/Neutral Position Switch Assembly

76 Park/Neutral Position Switch Stud (M8 x 1.25 x 22)

77 Park/Neutral Position Switch Washer - Lock Tab

78 Park/Neutral Position Switch Nut (M16 x 1.5)

79 Park/Neutral Position Switch Bolt/Screw (M8 x 1.25 x 36)

80 Front Wheel Drive Shaft Oil Seal

83 Lube Fluid Pipe Retainer Bolt/Screw (M6 x 1.0 x 14.5)

84 Lube Fluid Pipe Retainer

85 Lube Fluid Pipe

86 Automatic Transmission Case Fluid Passage Seal (7)

86 Automatic Transmission Case Fluid Passage Seal (7)

87 Transmission Fluid Cooler Pipe Fitting Seal (2)

88 Front Differential Side Gear Shim - Selective
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302 Control Valve Body Bolt/Screw (M5 x 0.8 x 28) (2)

302 Control Valve Body Bolt/Screw (M5 x 0.8 x 28) (2)

302 Control Valve Body Bolt/Screw (M5 x 0.8 x 28) (2)

303 3-4, 4-5 Shift Solenoid Valve Assembly (S4) - Blue

304 Control Valve Body Bolt/Screw (M5 x 0.8 x 50) (2)

304 Control Valve Body Bolt/Screw (M5 x 0.8 x 50) (2)

305 Reverse Shift Solenoid Valve Assembly (S5) - Brown

306 Shift Solenoid Valve O-ring Seal (5)

306 Shift Solenoid Valve O-ring Seal (5)

306 Shift Solenoid Valve O-ring Seal (5)

307 Control Valve Body Bolt/Screw (M5 x 0.8 x 10) (3)

307 Control Valve Body Bolt/Screw (M5 x 0.8 x 10) (3)

307 Control Valve Body Bolt/Screw (M5 x 0.8 x 10) (3)

308 2-3, 3-4 Shift Solenoid Valve Assembly (S2) - Black

310 Reverse, 1st Shift Solenoid Valve Assembly (S1) - Black

311 Control Valve Body Bolt/Screw (M5 x 0.8 x 13)

312 Control Valve Body Solenoid Valve Retainer

313 Control Valve Body Bolt/Screw (M5 x 0.8 x 20) (5)

313 Control Valve Body Bolt/Screw (M5 x 0.8 x 20) (5)

314 Control Valve Body Bolt/Screw (M5 x 0.8 x 16) (2)

315 Front Control Valve Body Assembly

316 Line Pressure Control Solenoid Valve Assembly (SLT) - Blue

318 Automatic Transmission Wiring Harness Clip

319 TCC Lock Up Control Solenoid Valve Retainer (SLU)

320 Front Control Valve Body to Front Control Valve Body Spacer Plate
Gasket

321 Front Control Valve Body Spacer Plate

327 Front Control Valve Body Spacer Plate to Middle Control Valve
Body Gasket

323 Middle Control Valve Body Assembly

394 Middle Control Valve Body Assembly to Rear Control Valve Body
Spacer Plate and Gasket Assembly

326 Rear Control Valve Body Assembly

377 Rear Control Valve Body to Rear Control Valve Body Spacer Plate
Gasket

328 Rear Control Valve Body Assembly Spacer Plate

379 Rear Control Valve Body Assembly Spacer Plate to No. 2 Rear
Control Valve Body Assembly Gasket

330 No. 2 Rear Control Valve Body Assembly
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236 Output Gear Bearing Assembly (2)

236 Output Gear Bearing Assembly (2)

254 Front Differential Transfer Drive Gear Bearing Assembly (2)

263 Front Differential Transfer Drive Gear Thrust Bearing Assembly

264 Front Differential Transfer Drive Gear Thrust Bearing Washer

501 Coast Clutch Hub Thrust Washer

506 Second Clutch Sprag Outer Race Thrust Washer

519 Front Internal Gear Thrust Bearing Assembly

525 Front Internal Gear Thrust Washer

529 Front Internal Gear Thrust Bearing Assembly

530 Front Internal Gear Thrust Washer Race

535 Rear Internal Gear Thrust Bearing Assembly

537 Rear Sun Gear Thrust Bearing Race

538 Rear Sun Gear Thrust Bearing Assembly

540 Input Shaft Thrust Bearing Assembly

543 Front Carrier Thrust Bearing Race

545 Front Sun Gear Thrust Bearing Assembly

546 Front Sun Gear Thrust Bearing Race

568 Forward and Direct Clutch Housing Thrust Bearing Race

569 Forward Clutch Housing Thrust Bearing Race

590 1-2 Reverse Carrier Thrust Washer (2)

593 1-2 Reverse Internal Gear Front Thrust Bearing Assembly

595 1-2 Reverse Internal Gear Rear Thrust Bearing Assembly

596 1-2 Reverse Internal Gear Shim

623 Front Differential Transfer Drive Gear Assembly Rear Bearing
Assembly

625 Input Shaft Support Bearing

628 Forward/Direct Clutch Housing Thrust Bearing Race

630 Front Differential Side Gear Thrust Washer (2) (Selective)

632 Front Differential Pinion Shaft Thrust Washer (2)

637 Front Differential Tapered Outer Roller Bearing Race (86 mm 1.D.)

641 Front Differential Tapered Outer Roller Bearing Race (90 mm 1.D.)

216 Front Differential Transfer Drive Gear Assembly Front Bearing
Assembly

817 Front Differential Assembly Bearing Race Shim
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































2006 Chevrolet Equinox LT

2006 TRANSMISSION Automatic Transaxle - AF33-5 - Overhaul - Equinox & Torrent

FLUID PRESSURE DIRECTED IN PREPARATION FOR A SHIFT

Manual Valve

Mechanically controlled by the gear selector lever, the manual valve is in the PARK (P)
position and prevents line (2) pressure from the primary regulator valve from entering the
drive (19) and reverse (22) fluid circuits.

Reverse, 1st Shift Solenoid (SS) Valve Assembly (S1)

Line (2) fluid passes through orifice #3 into the S1 signal (14) fluid circuit in preparation for
a shift. The normally open reverse, 1st SS valve assembly 1s OFF, allowing any fluid
pressure in the S1 signal (14) fluid circuit to exhaust through the solenoid.

3-4, 4-5 Shift Solenoid (SS) Valve Assembly (S4)

Line (2) fluid passes through orifice #4 into the S4 signal (17) fluid circuit in preparation for
a shift. The normally open 3-4, 4-5 SS valve assembly is OFF, allowing any fluid pressure in
the S4 signal (17) fluid circuit to exhaust through the solenoid.

Reverse Shift Solenoid (SS) Valve Assembly (S5)

Line (2) fluid passes through orifice #5 into the S5 signal (18) fluid circuit. The normally
closed reverse SS valve assembly 1s OFF, causing fluid pressure to build-up in the S5 signal
(18) fluid circuat.

Shift Pressure Relay Valve

S5 signal (18) fluid is routed to the shift pressure relay valve and applies the valve against
spring force.

1-2 REVERSE CLUTCH (B5) APPLIES

U1 Shift Valve

Line (2) fluid is also routed to the U1 shift valve and passes through the valve into the 1-2
reverse clutch (39) fluid circuit.

1-2 Reverse Clutch (BS) Assembly

1-2 reverse clutch (39) fluid enters the automatic transmission case cover assembly and
moves the 1-2 reverse clutch piston against spring force to apply the 1-2 reverse clutch
plates. In PARK range, the 1-2 reverse clutch has no effect. However, when REVERSE or a
forward range is selected, only one apply device has to be energized, which helps create a
smooth starting motion.

FLUID PRESSURE DIRECTED TO PREVENT TCC APPLY

Lock Un Relav Valve
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When the gear selector lever 1s moved to the REVERSE (R) position (from the PARK
position) the following changes occur in the transmission's hydraulic and electrical systems.

PRESSURE REGULATION

Manual Valve

With the manual valve in the REVERSE position, line (2) pressure is directed into the
reverse (22) fluid circuit.

Primary Pressure Regulator Valve

Reverse (22) fluid pressure, at the primary regulator valve plunger, boosts line (2) pressure
for the additional torque requirements in REVERSE. Throttle signal (10) fluid pressure from
the line pressure control solenoid valve (SLT) acting on the primary regulator valve plunger
also helps determine line (2) pressure in REVERSE depending on throttle position and other
TCM 1nput signals.

LOW AND REVERSE CLUTCH (B3) ASSEMBLY APPLIES

#7 Accumulator Check Valve Assembly

Reverse (22) fluid pressure is routed to the #7 accumulator check valve assembly where it
passes into the reverse clutch (23) circuit. Reverse (22) fluid pressure moves the check valve
against spring force in order to cushion the apply of the low and reverse clutch.

M1 Shift Valve

Reverse clutch (23) fluid passes through the M1 shift valve into the low and reverse clutch
(24) fluid circuat.

Low and Reverse Clutch (B3) Assembly

Low and reverse clutch (24) fluid is routed to the low and reverse clutch piston to apply the
low and reverse clutch plates.

DIRECT CLUTCH (C2) ASSEMBLY APPLIES

Reverse Shift Solenoid (SS) Valve Assembly (S5)

The normally closed reverse SS valve assembly is energized, allowing fluid pressure in the
S5 signal (18) fluid circuit to exhaust through the solenoid.

#6 Reverse Shift Ball Check Valve

Reverse (22) fluid seats the reverse shift ball check valve against the drive (19) fluid passage
and enters the drive or reverse (20) fluid passage.

Shift Pressure Relay Valve
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If vehicle speed becomes greater than 12 km/h (7 mph) while the transmission is operating in
REVERSE, the TCM commands the following changes to the transmission's hydraulic and
electrical systems in order to inhibit reverse operation and prevent damage to the
transmission.

LOW AND REVERSE CLUTCH (B3) ASSEMBLY RELEASES

Reverse, 1st Shift Solenoid (SS) Valve Assembly (S1)

The reverse, 1st SS valve assembly is energized, causing fluid pressure to build-up in the S1
signal (14) fluid circuit.

U1 Shift Valve

S1 signal (14) fluid is routed to the U1 shift valve and passes through the valve into the
reverse inhibit (52) fluid circuit.

M1 Shift Valve

Reverse inhibit (52) fluid is routed to the M1 shift valve and applies the valve against spring
force.

Reverse Shift Solenoid (SS) Valve Assembly (S5)

The reverse SS valve assembly i1s de-energized, causing fluid pressure to build-up in the S5
signal (18) fluid circuit.

Shift Pressure Relay Valve

S5 signal (18) fluid is routed to the shift pressure relay valve and applies the valve against
spring force.

Low and Reverse Clutch (B3) Assembly

When the M1 shift valve is shifted to the applied position, reverse clutch (23) fluid 1s
blocked and low and reverse clutch (24) fluid exhausts through the valve allowing the low
and reverse clutch assembly to release.

Shift Pressure Relay Valve

Exhausting low and reverse clutch (24) fluid is routed into the B5 control 2 (38) fluid
passage at the M1 shift valve, the B5 control 1 (37) fluid passage at the solenoid relay valve,
the reverse control (25) fluid passage at the B5 control valve, and on to the shift pressure
relay valve where it exhausts.

1-2, 2-3, Reverse Shift Solenoid (SS) Valve Assembly (S3)

The 1-2, 2-3, reverse SS valve assembly is de-energized. However, because there is no fluid













2006 Chevrolet Equinox LT

2006 TRANSMISSION Automatic Transaxle - AF33-5 - Overhaul - Equinox & Torrent

When the gear selector lever 1s moved to the NEUTRAL (N) position, the hydraulic and
electrical system operation is identical to PARK (P) range. However, if NEUTRAL is
selected after the vehicle was operating in REVERSE (R), the following changes would
occur in the hydraulic system.

LOW AND REVERSE CLUTCH RELEASES

Manual Valve

The manual valve 1s moved to the NEUTRAL position and blocks line (2) pressure from
entering the reverse (22) fluid circuit. The reverse (22) fluid circuit is opened to an exhaust
at the manual valve.

Low and Reverse Clutch (B3) Assembly

Low and reverse clutch (24) fluid exhausts from the low and reverse clutch assembly
allowing the low and reverse clutch to release.

M1 Shift Valve

Exhausting low and reverse clutch (24) fluid is routed into the reverse clutch (23) circuit at
the M1 shift valve, the reverse (22) circuit at the #7 accumulator check valve assembly, and
on to the manual valve where it exhausts.

Primary Pressure Regulator Valve

Reverse (22) fluid pressure also exhausts from the primary regulator valve plunger, allowing
line (2) pressure to return to the normal operating range as in PARK, NEUTRAL and
DRIVE gear ranges.

DIRECT CLUTCH (C2) ASSEMBLY RELEASES

Reverse Shift Solenoid (SS) Valve Assembly (S5)

The reverse SS valve assembly 1s de-energized, causing fluid pressure to build-up in the S5
signal (18) fluid circuit.

Shift Pressure Relay Valve

S5 signal (18) fluid is routed to the shift pressure relay valve and applies the valve against
spring force.

Direct Clutch (C2) Assembly

Direct clutch (29) fluid exhausts from direct clutch assembly to the M2 shift valve allowing
the direct clutch assembly to release.

M2 Shift Valve
















2006 Chevrolet Equinox LT

2006 TRANSMISSION Automatic Transaxle - AF33-5 - Overhaul - Equinox & Torrent

When the gear selector lever 1s moved to the DRIVE Range (D) position from the
NEUTRAL (N) position, the following hydraulic and electrical system changes occur to shift
the transmission into Drive Range - First Gear.

MANUAL VALVE

In the DRIVE position, the manual valve routes line (2) pressure into the drive (19) fluid
circuit. Drive (19) fluid is routed to the neutral relay valve, the C1 control valve, the Bl
control valve, the reverse shift ball check valve (#6), the B2 control valve, the U1 shift valve,
the U2 shift valve, the 2-3, 3-4 shift solenoid valve assembly (S2), and the 1-2, 2-3, reverse
shift solenoid valve assembly (S3).

FORWARD CLUTCH (C1) ASSEMBLY APPLIES

C1 Control Valve

Drive (19) fluid pressure 1s regulated through the C1 control valve into the forward clutch
(26) fluid circuat.

Neutral Relay Valve

Drive (19) fluid pressure also passes through the neutral relay valve into the forward clutch
(26) fluid circuat.

#12 Ball Check Valve

Located in the front control valve body assembly, drive (19) fluid pressure seats the #12 ball
check valve against the forward clutch fluid passage.

#8 Accumulator Check Valve Assembly

Forward clutch (26) fluid pressure is routed to the #8 accumulator check valve assembly and
moves the check valve against spring force in order to help cushion the apply of the forward
clutch.

Forward Clutch (C1) Assembly

Forward clutch (26) fluid is routed to the forward clutch piston to apply the forward clutch
plates.

SHIFT ACCUMULATION

Forward Clutch (C1) Accumulator

Forward clutch (26) fluid is also directed to the forward clutch accumulator assembly.
Forward clutch (26) fluid pressure moves the forward clutch accumulator piston against
spring force to cushion the apply of the forward clutch.
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FLUID PRESSURE DIRECTED IN PREPARATION FOR A SHIFT TO SECOND GEAR

Reverse, Lst Shift Solenoid (SS) Valve Assembly (S1)

The reverse, 1st SS valve assembly is energized, causing fluid pressure to build-up in the S1
signal (14) fluid circuit.

U1 Shift Valve

S1 signal (14) fluid is routed to the U1 shift valve and passes through the valve into the
reverse inhibit (52) fluid circuit.

M1 Shift Valve

Reverse inhibit (52) fluid is routed to the M1 shift valve and applies the valve against spring
force.

B2 Control Valve

Drive (19) fluid pressure is regulated through the B2 control valve into the B2 control 1 (30)
fluid circuit. B2 control 1 (30) fluid pressure 1s routed through the Ul shift valve into the B2
control 2 (31) fluid circuit and on to the M1 shift valve where it 1s blocked by the valve in
preparation for an upshift to second gear.

#6 Reverse Shift Ball Check Valve

Drive (19) fluid seats the reverse shift ball check valve against the reverse (22) fluid passage
and enters the drive or reverse (20) fluid passage.

Shift Pressure Control Valve

The shift pressure control valve regulates drive or reverse (20) fluid pressure into the
regulated drive or reverse (21) fluid circuit. Regulated drive or reverse fluid (21) 1s routed to
shift pressure relay valve, enters the B1 control 2 (34) fluid circuit and continues on to the
M1 shift valve where it 1s blocked by the valve in preparation for an upshift to second gear.

IMPORTANT: Power flow for Intermediate Range - First Gear is exactly the
same as Drive Range - First Gear.

PASSAGES

SUCTION

LINE

CONVERTER FEED
RELEASE

APPLY

e













2006 Chevrolet Equinox LT

2006 TRANSMISSION Automatic Transaxle - AF33-5 - Overhaul - Equinox & Torrent

Low Range - First Gear 1s commanded by the TCM when vehicle speed 1s low enough not to
overrev the engine (calibratable in the TCM). Changes to the hydraulic and electrical system
are as follows.

IMPORTANT: Power flow for Low Range - First Gear is exactly the same as
Drive Range and Intermediate Range - First Gear, with the
exception that the low and reverse clutch (B3) assembly is
applied in order to achieve maximum engine braking. To
minimize the amount of repetitive text, the description of Low
Range - First Gear includes only those components that are
different from the description of Drive and Intermediate Range -
First Gear. For the remaining description of First gear hydraulic
power flow, refer to Drive and Intermediate Range - First Gear.

MANUAL VALVE

In the LOW (L) position, the manual valve routes line (2) pressure into the drive (19) fluid
circuit exactly the same as in DRIVE (D) or INTERMEDIATE (1) range.

LOW AND REVERSE CLUTCH (B3) ASSEMBLY APPLIES

Reverse Shift Solenoid (SS) Valve Assembly (S5)

The normally closed reverse SS valve assembly is energized, allowing fluid pressure in the
S5 signal (18) fluid circuit to exhaust through the solenoid.

Shift Pressure Relay Valve

S5 signal (18) fluid is exhausted from the shift pressure relay valve and spring force moves
the valve to the released position to allow drive or reverse (20) fluid to enter the reverse
control (25) fluid circuit. Reverse control (25) fluid pressure is routed through the B4 control
valve and on to the B5 control valve.

BS Control Valve

Reverse control (25) fluid 1s regulated through the B5 control valve into the BS control 1
(37) fluid passage.

#5 Accumulator Check Valve Assembly

B5 control 1 (37) fluid pressure is routed to the #5 accumulator check valve assembly and
moves the check valve against spring force in order to help cushion the apply of the low and
reverse clutch.

Solenoid Relay Valve

B5 control 1 (37) fluid pressure passes through the solenoid relay valve into the BS control 2
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As vehicle speed increases and operating conditions become appropriate, the TCM de-
energizes the reverse, 1st shift solenoid valve assembly (S1) and energizes the 2-3, 3-4 shift
solenoid valve assembly (S2) to shift the transmission into Second gear. The manual valve
remains in the DRIVE (D) position and line (2) pressure continues to feed the drive (19)
fluid circuit.

SECOND CLUTCH (B2) ASSEMBLY APPLIES

Reverse, 1st Shift Solenoid (SS) Valve Assembly (S1)

The reverse, 1st SS valve assembly 1s de-energized, allowing fluid pressure in the S1 signal
(14) fluid circuit and the reverse inhibit (52) fluid circuit to exhaust through the solenoid.

M1 Shift Valve

When reverse inhibit (52) fluid exhausts, spring force shifts the M1 shift valve to the
released position. This allows B2 control 2 (31) fluid to pass through the valve into the
second clutch (32) fluid circuit.

#2 Accumulator Check Valve Assembly

Second clutch (32) fluid pressure 1s routed to the #2 accumulator check valve assembly and
moves the check valve against spring force in order to help cushion the apply of the second
clutch.

Second Clutch (B2) Assembly

Second clutch (32) fluid is routed to the second clutch piston to apply the second clutch
plates.

SECOND COAST CLUTCH (B1) ASSEMBLY APPLIES

M1 Shift Valve

B1 control 2 (34) fluid is routed through the M1 shift valve into the B1 control 3 (35) fluid
circuit.

2-3, 3-4 Shift Solenoid (SS) Valve Assembly (S2)

The 2-3, 3-4 SS valve assembly is energized, causing fluid pressure to build-up in the S2
signal (15) fluid circuit.

M2 Shift Valve

S2 signal (15) fluid is routed to the M2 shift valve and applies the valve against spring force,
allowing B1 control 3 (35) fluid to pass through the valve into the second coast clutch (36)
fluid circuit.
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Fig. 433: Drive, Intermediate and Low Range - Second Gear
Courtesy of GENERAL MOTORS CORP.

DRIVE AND INTERMEDIATE RANGE - THIRD GEAR

As vehicle speed increases and operating conditions become appropriate, the TCM energizes
the 3-4, 4-5 shift solenoid valve assembly (S4) to shift the transmission into Third gear. The
manual valve remains in the DRIVE (D) position and line (2) pressure continues to feed the
drive (19) fluid circuit.

3RD GEAR BAND (B4) ASSEMBLY APPLIES

3-4, 4-5 Shift Solenoid (SS) Valve Assembly (S4)

The 3-4, 4-5 SS valve assembly is energized, causing fluid pressure to build-up in the S4
signal (17) fluid circuit.

U2 Shift Valve

S4 signal (17) fluid is routed through the U2 shift valve into the 345 enable (50) fluid circuit.

U1 Shift Valve

345 enable (50) fluid is routed to the U1 shift valve and applies the valve against spring
force, allowing PN12345 (47) fluid to pass through the valve into the servo feed (44) fluid
circuit.

U2 Shift Valve

Servo feed (44) fluid is routed through the U2 shift valve into the servo apply (45) fluid
circuit.

#9 Reverse Shift Restrict Ball Check Valve

Servo apply (45) fluid seats the reverse shift restrict ball check valve against the servo
release (43) fluid passage and enters the 3rd gear band apply (46) fluid passage.

3rd Gear Band (B4) Servo Piston Assembly

3rd gear band apply (46) fluid is routed to the 3rd gear band servo piston assembly which
applies the 3rd gear band assembly to hold the 4-5 clutch drum assembly.

1-2 REVERSE CLUTCH (B5) ASSEMBLY RELEASES

Solenoid Relay Valve

3rd gear band apply (46) fluid also passes through orifice #30 and, together with spring
force, overcomes solenoid modulator (9) fluid pressure and moves the solenoid relay valve
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When operating conditions are appropriate, the TCM de-energizes the 1-2, 2-3, reverse shift
solenoid valve assembly (S3) to shift the transmission into Fourth gear. The manual valve
remains in the DRIVE (D) position and line (2) pressure continues to feed the drive (19)
fluid circuit.

4-5 CLUTCH (C3) ASSEMBLY APPLIES

1-2, 2-3, Reverse Shift Solenoid (SS) Valve Assembly (S3)

The 1-2, 2-3, reverse SS valve assembly is de-energized, allowing fluid pressure to build-up
in the S3 signal (16) fluid circuit.

U2 Shift Valve

S3 signal (14) fluid is routed to the U2 shift valve and shifts the valve against spring force to
the applied position. This allows servo feed (44) fluid to pass into the 4-5 clutch (40) fluid
circuit.

4-5 Clutch (C3) Assembly

4-5 clutch (40) fluid 1s routed to the 4-5 clutch piston to apply the 4-5 clutch plates.

B4 Release Valve

4-5 clutch (40) fluid is also routed through orifice #28 to the B4 release valve and shifts the
valve against spring force to the applied position.

3RD GEAR BAND (B4) ASSEMBLY RELEASES

3rd Gear Band (B4) Servo Piston Assembly

When the U2 shift valve shifts to the applied position, 3rd gear band apply (46) fluid and
servo apply (45) fluid exhaust through the valve allowing the 3rd gear band servo piston
assembly and the 3rd gear band assembly to release.

#9 Reverse Shift Restrict Ball Check Valve

Exhausting 3rd gear band apply (46) fluid seats the reverse shift restrict ball check valve
against the servo release (43) fluid passage and enters the servo apply (45) fluid passage.

U2 Shift Valve
Servo apply (45) fluid 1s routed to the U2 shift valve where it exhausts
TORQUE CONVERTER CLUTCH RELEASED

U2 Shift Valve

With the U2 shift valve in the applied position, S4 signal (17) fluid passes through the valve
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Drive Range - Fifth Gear is used to maximize engine efficiency and fuel economy under
most normal driving conditions. When operating conditions are appropriate, the TCM de-
energizes the 2-3, 3-4 shift solenoid valve assembly (S2) to shift the transmission into Fifth
gear. The manual valve remains in the DRIVE (D) position and line (2) pressure continues to
feed the drive (19) fluid circuit.

DIRECT CLUTCH (C2) ASSEMBLY APPLIES

2-3, 3-4 Shift Solenoid (SS) Valve Assembly (S2)

The 2-3, 3-4 SS valve assembly is de-energized, allowing fluid pressure in the S2 signal (15)
fluid circuit to exhaust through the solenoid.

M2 Shift Valve

When S2 signal (15) fluid exhausts, spring force shifts the M2 shift valve to the released

position, allowing direct clutch feed 2 (28) fluid to pass through the valve into the direct
clutch (29) fluid circuit.

#1 Accumulator Check Valve Assembly

Direct clutch (29) fluid pressure is routed to the #1 accumulator check valve assembly and
moves the check valve against spring force in order to cushion the apply of the direct clutch.

Direct Clutch (C2) Assembly

Direct clutch (29) fluid is routed to the direct clutch piston to apply the direct clutch plates.
SECOND COAST CLUTCH (B1) ASSEMBLY RELEASES

Second Coast Clutch (B1) Assembly

When the M2 shift valve shifts to the released position, second coast clutch (36) fluid
exhausts through the valve allowing the second coast clutch to release.

TORQUE CONVERTER CLUTCH RELEASED

At this time, the torque converter clutch remains released and TCC signal (13) fluid remains
available at the lock up control valve in preparation for a possible torque converter clutch
apply. When conditions are appropriate, the TCM ramps up the duty cycle of the lock up
pressure control solenoid valve (SLU) to initiate the TCC apply. Refer to Drive Range Fifth
Gear - Torque Converter Clutch Applied.
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When the transmission control module (TCM) determines that the engine and transmission
are operating properly to engage the torque converter clutch (TCC), the TCM regulates the
duty cycle of the lock up pressure control solenoid valve (SLU).

At this time the Torque Converter Clutch is considered to be disengaged (OFF), lock up
pressure control solenoid valve maintains a 90 percent duty cycle.

TCM decision to apply the TCC. The following events occur in order to apply the torque
converter clutch.

Stage 1

The TCM immediately decreases the lock up pressure control solenoid valve duty cycle to 0
percent and then pulses the lock up pressure control solenoid valve to approximately 25
percent duty cycle. Solenoid modulator (9) fluid at the lock up pressure control solenoid
valve is pulsed into the lock up control (12) fluid circuit. Lock up control (12) fluid is routed
to the solenoid relay valve and passes through the valve into the TCC signal (13) fluid
circuit. TCC signal (13) fluid is then directed to the lock up relay valve and the lock up
control valve. The TCC signal (13) fluid pressure at this point is strong enough to move the
lock up relay, and lock up control valves against spring force. The lock up relay valve moves
and allows release (4) fluid to begin to exhaust from the torque converter and enter the
exhaust enable (6) fluid circuit. The lock up control valve moves and allows release
(4)/exhaust enable (6) fluid to exhaust into the sump. This stage is designed to move the lock
up relay and lock up control valves from the released position toward the applied position;
there 1s not yet enough pressure to apply the TCC.

Stage 2

The lock up pressure control solenoid valve duty cycle is ramped up to approximately 50
percent. Apply (5) fluid pressure is now strong enough to cause the converter apply to occur.
Converter feed (3) pressure enters the apply (5) circuit at the lock up relay valve. The
pressure value in the apply (5) circuit should now be high enough to fully apply the TCC
pressure plate. Slip speed should be at the correct value (near "0"). In vehicles equipped with
the Electronically Controlled Clutch Capacity (ECCC) system, the pressure plate does not
fully lock to the torque converter cover. It is instead precisely controlled to maintain a small
amount of slippage between the engine and the turbine, reducing driveline torsional
disturbances.

Stage 3

If it 1s determined by the TCM that it is desirable to fully lock the TCC, apply (5) fluid
pressure 1s increased. This 1s caused by the lock up pressure control solenoid valve duty
cycle being increased to approximately 98 percent. This extra pressure ensures that the apply
force on the TCC pressure plate 1s not at the slip threshold, but in the condition of full lock
up. TCC plate material 1s therefore protected from excessive heat.
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DRIVE RANGE - EMERGENCY FIFTH GEAR

If for any reason the entire electronic control system of the transmission become disabled, all
five of the shift solenoid valves will be de-energized (OFF). This EMERGENCY MODE
operating state of the solenoids forces the transmission to operate in Fifth gear regardless of
other vehicle operating conditions when the gear selector lever is in a forward range. Also, in
EMERGENCY MODE, the lock up pressure control solenoid valve is turned OFF in order to
prevent TCC apply. This allows the vehicle to be operated safely, despite the disabled
controls, until the condition can be corrected.

If EMERGENCY MODE is enabled while the transmission is operating in DRIVE Range,
the transmission will assume a Fifth gear hydraulic power flow state with the following
exceptions.

3-4,4-5 SHIFT SOLENOID VALVE ASSEMBLY (S4) DE-ENERGIZED

3-4, 4-5 Shift Solenoid (SS) Valve Assembly (S4)

The 3-4, 4-5 SS valve assembly is de-energized, allowing fluid pressure in the S4 signal (17)
fluid circuit to exhaust through the solenoid.

Solenoid Relay Valve

45 enable (51) fluid pressure exhausts from the solenoid relay valve, passes through the U2
shift valve into the S4 signal (17) fluid circuit and continues on to the 3-4, 4-5 SS valve
assembly where 1t exhausts into the sump.

LOCK UP PRESSURE CONTROL SOLENOID VALVE (SLU) DE-ENERGIZED

Lock Up Pressure Control Solenoid Valve (SLU)

The lock up pressure control solenoid valve 1s de-energized, allowing lock up control (12)
fluid and TCC signal (13) fluid to exhaust through the solenoid.
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