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Southern lllinois University - SIU

* 4-year Automotive Technology Program
* Not engineering
 Service focused, but includes management training
* Many transfer AAS students

* Opportunity for faculty to dig deeper into operation and diagnosis



intro: Planetary Gearsets

Intro: Clutches and Bands

Iintro: One-way Clutches

Intro: Torgue Converters

Intro: Oil Pumps

iniro: Elecironics

Test: Infro to Auto Trans

Automatic Transmission Curriculum

6Txx HP Tuners

Color Legend

More challenging,
but more rewarding!

Intermediate level
of challenge

Easiest to understand
and digest

Required intro
curriculum




Southern lllinois University - SIU
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YouTube: siu automotive

overlay

Automatic Transmissions X
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Basic planetary gearsets
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? siu automotive
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Shift Control Evolution

* Hydraulically controlled * Modern Electronically Controlled
transmissions transmissions
* Pressure increase for holding force * Torque Management
 Clutch count/surface area * Throttle and spark advance
* One-way clutches (shift feel) * Solenoid control
e Accumulators * Reduced pressure during the shift
- * Specific phases of a shift
 Orifices

Wave/dished steels
Balance pressure
Piston return springs

Wave/dished steels
Piston return springs



Shift Evolution - Simpler yet more complicated

e 700 R4 — Four Speed Trans
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Evolution 4L60e 3-4 shift
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Evolution —42RLE 1-2 Shift 140.1 psi

33.34 psi --.-- --

W50Em 150 ‘ :

psi psi 140.1 psi - ----

35.54 psi I
1427 100.9 1414
- _ s _ .l § o n L o psi
e '
255.0

1255 83.60 1242 2447
1083 66.52 107.0 2275
91,15 49,34 89.86 210.3
73.97 2217 72.68 193.2

56.6 15.0 55.51 176.0
30.63 0 1 A 3833 158.8

' N e S E IRy 11 (11| T - g

N ” ] T
"l‘

2245 2116 141.6
5.279 2087 1245

0.0 — oo

L]
18.9 19,11 19,31 19.52 19,73 19,04 20,14 20.35 20.56 20,77




Evolution — 10L80
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Modern Trans - What controls clutch feel?

* No accumulators!
* Balance Pressure
* Piston return springs
* Wave/Dished Springs
* Torque Management

* Clutch pressure control
* Applying (oncoming)
clutch pressure

* Releasing (off going)
clutch pressure

I I : il : i

e FIL L—wse—— TORQUE — e INERTIA »t— TORQUE —
. PHASE |  PHASE | PHASE {  HOLDING

i %’ 50
: :
= T T t | ] ¥ -
0.2 0.4 06 08 1.0 1.2 1.4 1
ONCOMING CLUTCH UPSHIFY




What controls clutch feel?

O | il : it : 1A

* Fill phase —fill the clutch with < FlL L+t TORQUE —>i= INERTIA - —— TORQUE —=
fluid, compress the piston return | | PHASE | PHASE PHASE | HOLDING
spring ; |

e Torque phase — on-coming 52 | /B L 44 : /Lgﬂ
pressure rise and off-going drop. Nt o :

No ratio change at this point. PULSE I(/ ; :
Torque hole because of bind-up 2 I AN i ;
and heat. ;e | = ‘

* |Inertia phase — ratio change, 02 04 06 08 1.0 1.2 4

engine speed drop.sl torque ONCOMING CLUTCH UPSHIFT

management portion

* Torque holding — after ratio
change, keeps the clutches from

slipping
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Electronic Operation — Hyd Solenoids

Line Pressure or Backfill
Pressure to clutch

Solenoid

Accumulator

Solenoid Pressure OUT AFL or Line

pressure IN
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Electronic Operation — Hyd Solenoids

Solenoid

A valve within the solenoid directs hydraulic pressure to
work on another valve to control line pressure to a clutch




Electronic Operation — Linear Solenoids (10R/10L)
=~

Line Pressure IN | | Line Pressure OUT

EX Backfill

Reaction Pressure

TCM

Solenoid




Electronic Operation — Linear Solenoids (10R)

Solenoid

Linear Solenoids use a mechanical pintle to push on the
hydraulic valve. Nothing new, Toyota and Honda has been
doing this for a while. The 10R/L doesn’t use springs to
return the valve/pintle. Backfill pressure is used to return

Clutch







10L/10R Outputs — Solenoid Control

Parameter Name Value | Unit

Gear Command Trd

Transmission Control Solenoid Valve ... 2200.25 | kPa Trd

Transmission Control Solenoid Valve ... 2200.25 | kPa Tra

Transmission Control Solenoid Valve ... 2146.31 | kPa Tra

Transmission Control Solenoid Valve ...

“ |I |H| ||H ||H| |‘| Transmission Control Solenoid Valve ... 2200.75 | kPa Tra
Ll I| 'I il K == 1} I L 3303 0.0 -30.03

faad i ataeiccn e P BRI Db O g . Sty S AR R

Transmission Control Solenoid Valve ... 0.00 | kPa Tra

Line Pressure Command | 632.8 | kPa Tra

TCC Pressure Control Solenoid Valve ... 0.00 | kPa Tra

Parameter Name Value |

Last Shift Time
TCC Slip Speed

TCC Desired Slip Speed




Scene Collection Tools Help

File Edit | @ OBS 261.1 (64-bit, windows) - Profie: Untitled - Scenes: Untitled

No source selected

Scenes \ Sources
o)) Audio Output Capture 2 &
B Display Capture 2 1O
@ NDI™ Source ®©

Audio Output Capture 2

O San Streameng
- AT Racoeding
»

Suet Virtua Gamera

Audio Mixer Scene Transitions - Controls

10.8 dB Eade Start Streaming

i 7 . Duration 300 ms Stop Recording
) O
St-k: Virtual Camera
inf d8




10L Solenoid Control — Electrical 5-6 shift C ON, D OFF




10L Solenoid Control — Electrical 5-6 shift
C modulates OFF, D modulates ON (fill phase)
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10L Solenoid Control — Electrical 5-6 shift
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10L Solenoid Control — Electrical 5-6 shi
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10L Solenoid Control — Electrical 5-6 shift
_ Cis OFF, D modulates ON (Inertial phase) _
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10L Solenoid Control — Electrical 5-6 shift final




Knowing how precise the
electronic control is.......



3-5 Reverse Clutch

Clutch Pack Travel Specification - 1.21-1.79 mm (0.048-0.070in)

Retaining Ring Thickness

Clutch Clearance

MNote: After measuring clutch pack travel, determine if the measurement is within the specification. If the measurement is not
within the specification, measure the thickness of the existing retaining ring, and then choose a thicker or thinner
retaining ring that will bring the measurement within specification.

1.61-1.71mm 0.063-0.067in Gray
o Esse ntlal 1.88-1.98 mm 0.074-0.078in Light Green
° 6L80 Exam |e 2,15-2.25mm 0.085-0.089in Yellow
p 2.42-2.52 mm 0.095-0.099in Mone
P ~ ” .
0'025 Wlndow 2.69-2.79mm 0.106-0.110in Purple
o . .
Five snap rings 1-2-3-4 Clutch
ava | I a b I e Clutch Pack Travel Specification - 1.53-1.99 mm (0.060-0.078 in)
° NO 010 diffe rence Retaining Ring Thickness
Metric English 0.D. Color

MNote: After measuring clutch pack travel, determine if the measurement is within the specification. If the measurement is not
within the specification, measure the thickness of the existing retaining ring, and then choose a thicker or thinner
retaining ring that will bring the measurement within specification.

2.42-2.52 mm 0.095-0.099in Mone
2.69-2.79 mm 0.106-0.110in Purple
2.96-3.06mm 0.117-0.120in Light Blue
3.23-3.33mm 0.127-0.131in Orange
3.50-3.60mm 0.138-0.142in White




Clutch Clearance — 10R example

Clutch Specifications

A clutch 0.029-0.048 in {.73-1.23 mm) 5 plates, ~0.008” variation

B clutch 0.052-0.069 in (1.31-1.74 mm) 6 snap rings, 0.012” variation

C clutch 0.062-0.074 in (1.57-1.87 mm) 5 snap rings, 0.008” variation

D clutch 0.069-0.081 in (1.75-2.05 mm) 6 snap rings, 0.008" variation

E clutch 0.044-0.068 in (1.12—1.72 mm) 6 plates, ~0.004” - 0.008” variation
[Fouten | oo0480060in(122—152mm) 6 snap rings, 0.008” variation |

* 0.012” — 0.024” window of clutch clearance between all
clutches



Air Purge

Example — 6L80
Line pressure
265psi, 3/5/R

pressure pulses to
about 35 psi for Y
second intervals

Single 456 pulseto |....

bout 31 psi I
22,86
- A
-5.740-13.45 T N @108 -9.79]
28.63 33.63 38.63 43.63 18.63 53.63 58,63 1md.0 1ma.0 1m14.0 1m19.0
E s +3m0.0s O/ 3.645 Hz, 218.72 REM




Alr Purge Example —10L80
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Air Purge Example —10L80

19.56 s 19.64

5

84.28 ms

psi psi psi
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Without pressure taps, what can
we see’

PCS pressure on scan tool shows computer logic pretty accurately



Baseline 1-2 shift 40% throttle

247.0M39.8 | | 239 l
S - EEEEY 3m3405 13565 | | v
B 5,202 psi 217.2 psi 212.0 psi | |
8 1701 psi 1.885 psi 168.2 psi | |
...
69.8 2
I I
| I
| I
144.0 126.8 | |
| I
| I
sim3 10| ® Line pressure 212 psi | I
*  2-6 clutch press change — 1.36 sec I I
*  2-6 max pressure — 168 psi | |
950 5500 | ® 2-6fill pressure 11 psi | | 84,06
| I
| I
I - Torque Phase |
| I
| [ I I
41.02 7 I I 33.48
| I
| I I I
| I
1527 8 | : :
R } i Inertia P_hg%e (speed ratio change) L —
- | I
108 31.24 31.74 32.24 3274 III 33.24 33.74 SI'J-;I1.24 3474 3524 35.74 36..24
[0 +3m0.0s 0 77377 mHz




Baseline 1-2 shift 40% throttle

The solenoids as

graphed on a scan

tool matches the

pressure curves

pretty close. It’s not i

actual clutch *;3

pressure, but the

shape of the

pressure curve is "

spoton.
8

P




Baseline 1-2 shift 40% throttle

Actual Pressure Solenoid command amperage




Baseline 2-3 shift 40% throttle

. |
P T R P R | N
e e | |
225 I |
P SN T e | |
T 1 Y | . .
| During the upshift, there’s
| oing to be a portion of
| ]
| overlap. That prevents a shift
148, | .
| flare. If the overlap is too long,
| . .
| that would cause a shift bind.
| Notice on the torque phase, the
I off-going clutch is dropping
| . . .
Torque Phase | pressure. The inertia phase is
| where the shift ratio change is
I occurring.
|
1949 Inertia PhaseI (speed ratio change) oo
_ ooy | -
P T - S =]
Pt _-53; i 3376 34.26 347 2 5 & 7 9." e :
- oo ) 76 35.26 3576 36.26 36.76 37.76 - Sm'_jq.e_ﬁ |_;




Baseline 2-3 shift 40% throttle

Speed (mph)
46
Throttle (%)

412

Spark (%)

195

PCS 3 (psi)

0

PCS5 4 (psi)

31
CS 5 (psi)
110

PCS 1 (psi)

77

P

Clutch fill (psi)

25

TCC Slip {rpm)
-2.0

C Pressure (psi)

52
Torque Sig (psi)

23




Baseline 2-3 shift 40% throttle

1/A | 8384 mHz 50.3 RPM

[AzPR425 I | (2423
psi psi ‘ | psi
: | | +
1m1941s  [1m20.6s o | |
216.8216.8 M 3639psi  [1911psi  1547psi o |
\

LY S S N

ooy —— — — — — — — — — — — — —

165.2165.2

113.8113.8

88.0 88.0

10.7510.75

1855 +Im0.0s 19.0 1m19.0s K




Baseline 3-4 shift 40% throttle
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Baseline 4-5 shift 40% throttle

WS1.2 2425
nej

psi O 3m49.0 s 3m350.0s 123s
B 5107 psi --um- -mue-
B -2.939 psi 125.8 psi 128.8 psi
B -2.336 psi 120.7 psi 123.0 psi
2255 2167 B 2.79 psi
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Baseline with WOT
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Baseline 1-2 WOT
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Baseline 2-3 shift WOT
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Alt Baseline with WOT
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Alt Baseline 1-2 WOT
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Alt Baseline 2-3 shift WOT
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Torgue Management

* Much lower engine torque during shift
* Timing Reduction
* Throttle Reduction

* Only during Inertia Phase
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Conclusion

* Impressive how the electronics have such an influence over the shift
quality and durability of a modern transmission.
 ECM inputs to provide information to a transmission control module
* TCM uses that information to control clutch pressures, timing, and line
pressure
* Offgoing clutch is controlled precisely through PWM solenoid control pressure
to a clutch regulator valve, which controls pressure to the clutches

* Oncoming clutch is controlled precisely through a TCM controlling a solenoid,
which controls pressure to a clutch regulator valve, which controls the
pressure in the clutches

* These all have to work consistently through various temperatures and adapt
for wear over time



GM/Ford 10-speed




Electronic Operation — TCM

Sol 2 - B clutch
Sol 3 - C clutch

External TCM -

e  GM Trucks are behind
the left front wheel well
behind the PCM

e Ford combines TCM in
the PCM

* Check for updates to
the programming!

Transmission

Control Module

5017 -LPC
Sol8-TCC
S0l 9 - Park Lock




ldentification

* Ford

* Solenoid Strategy
e 13 digits
* Solenoid Body ID (PUN
e 12 digits
e GM
e Part Unigue Number (PUN)
* Transmission Uniqgue Number (TUN)




VB generations

* Gen 1 (Ford/GM) vs. Gen 2 (GM) (Image from Sonnax)

Linear Force Linear Force
Solenoids N Solenoids | Large Steel Plate

Default

“i Small Steel Plate
e Solenoid

EPC & TCC
Solenoids
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Frae @
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Lower EPC & TCC
Valve Body Solenoids



VB generations

Attach lllustration ¥4 Print

n=7A100

n7G276

| X g ™~
: MT7ZA90A 1 PH-HB| 2 ——
NS \ nHB4 072017

10R80
? Copyright, 2016 - 2017, Ford Motor Company Limited FO344710-03

$389.62 !
Add To Cart

© selected Parts

Control Assy - List Price: $536.67
Transmission Core:

From: 07/17/2017 To: $200.00

10/22/2020 ; 10 Speed Auto Available: 2

Transmission (10R80)
Callout: 7A100

CFord)

@ CALL WHOLESALE PARTS
FOR COMPETITIVE PRICING
ON ENGINES,
TRANSMISSIONS AND
TRANSFER CASES!

© Show Other Parts In lllustration

Part

(J Part Number Description

Brand Promotion

Pricing

Req Qty Availability

(] JL3Z7A100C Control Assy  Ford

Transmission

(® cALL

WHOLESALE
PARTS FOR
COMPETITIVE
PRICING ON._..

List Price:
Price:
Core:

953667
. $389.62
__$200.00

1 2




Electronic Operation — TCM

Home Vehicle ID

PDI~

SLTS~

Connected Vehicle ~

TSB/GSB/SSM~ Workshop ~

Wiring~ PC/ED~

Service Tips~

The information displayed on this screen is based on the last information Ford Motor Company received about this vehicle. Itis
possible that the vehicle has received an update which is not reflected here. A Ford diagnostic tool such as FDRS or IDS will need to be

SCCM
SODL

SCODR

TCCM
TCU
TRM

[l = LYY o ] Ll

audio front control module

Accessory Protocol Interface Module
all terrain confrol module
body control module

body conirol module C
driver door module
gear shift module

gateway module A

heating, ventilation and air conditioning
instrument panel cluster
image processing module A

power steering control module
restraints confrol module

radio fransceiver module
steering column control medule

side obstacle detection control module
LH

side obstacle detection control module

transfer case confrel module
telematic control unit module
trailer module

Update
Available

Assembly Part No

NL34-2C219-CC

ML3T-18K810-
CDH

MUS5T-14G670-
PYG
NL3T-14G066-B8
MUST-14B476-
KAH
ML3T-14D063-5D
MU5T-14B531-BN
ML3P-7P427-AN
MUS5T-14G650-
GAF

NL3T-18C612-RE
NL3T-10849-DCF
ML3T-14GG47-FBA

ML34-3F964-BR
ML3T-14B321-YD
ML3T-15K619-JA
ML3T-3F944-AJ

ML3T-14H031-BH

ML3T-14H031-AH

ML3A-7TH417-PA
MU5T-14HO74-FLA
ML3T-19J294-BB

Derived Assembly Part

No.
NL34-2C219-CB

ML3T-18K810-CDH

DSPUST-14G670-CC
NL3T-14G066-BE
MUST-14B476-KAH
ML3T-14D068-5D

MUS5T-14B531-BN
ML3P-TP427-AN

DSMUST-14G650-NA
NL3T-18C612-RE

DSNL3T-1A292-DAA
ML3T-14G647-FV

ML34-3F964-BR
ML3T-14B321-YD
ML3T-15K619-JA
ML3T-3F944-Al

ML3T-14H031-BH
ML3T-14H031-AH
NL3A-TH417-HA

DSMUST-14H074-ABR

ML3T-19J294-BE

Software Part No.
NL34-2D053-CA
JXTT-14C302-BZ

PUST-14GE76-CC

NL3T-14D024-AB
MUS5T-14C184-
AAH

MU5T-14G630-DD
MU5T-14C064-BN
ML3P-7P470-AK

ML3T-14H021-PAF
NL3T-18D619-BB

NL3T-14C026-DAE
ML3T-14H102-AB

L3A-14C204-

ML3V-14D003-BC
ML3T-14C028-CA
ML3T-14G090-CA
ML3T-14C579-AH

ML3T-14H094-BH

ML3T-14H094-AH
NL3A-14C366-HA
SUST-14H035-GE
ML3T-19J297-BB

Last Updated

03 April 2023 18:56
04 December 2023
19:36

12 December 2023
20:23

03 April 2023 18:56
03 April 2023 18:56
03 April 2023 18:56
03 April 2023 18:56
03 April 2023 18:56
24 July 2024 03:13
03 April 2023 18:56

03 April 2023 18:56
02 May 2024 1

U2 AR UZ2 13,
03 April 2023 18:56
03 April 202

03 April 2023 18:56
03 April 2023 18:56

03 April 2023 18:56

03 April 2023 18:56
03 April 2023 18:56
04 March 2024 23.46
03 April 2023 18:56

Owner Info~



Electronic Operation — TCM
Module: ‘Dperating system :\

= @ 24047397 - Transmission
= ® 24054717

Part Number Description

24054717 00003922 Transmision Update to address RC Cold Screen Blow Out

24047397 0000CABD Transmission

JGCPYFEDINGI191453

Controller: K71 Transmission Control Module

Function: Programming
Programming Type: Normal
Transmission: With 10 SPD Automatic Transmission (RPO MGMMGU/MQE)




GM MCVM

e Solenoid characterization

e Mechanical Characterization
and Virtual Matching (MCVM)

* Transmission Unigue Number

e Part Unique Number (scan QR
Code)

* Genealogy Tree

* Process communicates to the
cloud with the VIN to
download the genealogy tree
for the vehicle

* Once the change is made, the
genealogy tree updates in the
cloud

1. QR Code/Data Matrix
2. QR Code/Data Matrix— DO NOT USE
3. Human Readable (PUN) — DO NOT USE




GM MCVM

== Techline Connect 1.25.10 Production

Welcome to Service Programming System 2

=

VIN: ‘ 1GCVYGET5KZ339216

v ‘

Diagnostic Tool Ready!

Model: Silverado 1500 (New Model) - 4WD
Type: -

Make: Chevrolet

Year: 2019

?

[
-

Auto Detect New Vehicle

Manually Enter Vehicle

J2534 B ;MDI;04.04;J2534-2: SN="22000578" CXN="USB';

Selected Programming Process ReprograE

Reprogram

Replace and Reprogram

Auto Detect Tool Manually Select Tool

Java Version: || SP§2 Version: || Windows Version:
1.8.0_92 2.22.18.5369 Windows 10

v

hd

Q
B
D
o
@
&
2]

(<

[ U]

Print Seltings

62°F
Sunny

Q Search

5:36 PM

&) @' 10/26/2024

/]




Ford Solenoid Strategy and Solenoid Body ID

[ IDS-130.08 = a b4

bl g

VMM Applications
VCMM Applications
Self Test

DataLogger

Live Network Monitor
Module Programming
Network Test
VCI-CFR

Body

Chassis

Electrical
Ignition Tools
Misfire Test
Power Balance
Relative Compression
OBD Test Modes ’
Reset KAM ’

Service Functions ’

Transmission ’

[T

5:58 PM

| = [
mm Q Search ¢ & 102612024 =




Solenoid Banding

 Not all solenoids are created
equal




10L/10R Scan Tool Adaptives

& Transmission Adaptive Pressure Reset

Transmission Clutch Learn

13 Transmission Service Fast Learn

LAAAAAMAAAAARS A AR RAAASAS ARREAARALARARAARAAAAAS “lf"'!'l!'!llv'r'Yl'v

& Vehicle Menu

@ 2019.Chevrolet Silvera.
Measurements [

1:20 PM
1024204 B 58

2 q) &



PUBLISHED FORD Adaptive Learning Drive Cycle

Programming

NOTE: Perform the adaplive learning drive cycle on a level road surface.
1. Using the scan tool, clear the DTCs (Diagnostic Trouble Codes) and Transmission Adaptive Tables,
2. Drive the vehicle until the engine and transmission reach normal operaling tempearature,

3. Accelerate from a stop with light throttle (13%) ensunng that upshifts 1st through 8th occur at engine speeds
between 1300-1600 rpm.

4, Continue to accelerate (may apply slightly more throttle after 7-8 upshift at 32-38 mph (51-61 kmv'h) until you
achieve 55 mph (B8 km/h) and the 8-9 and 9-10 shifts complete.

5. Brake very gently to a complete stop and hold foot on brake for five (5) seconds,
6. Shift the transmission to Meutral. Wait 1 second.

7. ahift the transmission to Reverse. Wait 2 seconds.

8. Shift the transmission to Meutral. Wait 1 second.

8, Shift the transmission to Drive, Wait 2 seconds.,

10. Repeal Steps 3 through 9 six additional times.






Gear A Clutch (1, | B Clutch (8, |C Clutch (2, | D Clutch (2, |E Clutch (1, |F Clutch (4, 5, | Low - OWC
2,3,4,5, 6, |9 10, M1, 3, 4,579, 13,4,6,7.8, 3,5,6,7,8 |6,7,8,9, 10,
M1, M2, R) |M2, R) 10, M2) 10, M2, R) 9, M1) R)

Park H H - H - - -

Feverse H H - O - (1] -

MNeutral H H - @ - - -

st GearD |H O - A o - H

2nd Gear D |H O D D - - H

3rd GearD |H - D D D - /R

dth Gear D H - D D - D O/R

Sth Gear D H - D - O D /R

Bth Gear D H - - D D D O/R

7th Gear D - - D D O D /R

Bth GearD |- H - D D D -

Oth GearD |- H D - 0 D -

10th Gear D |- H D D - D -

1st Gear H H - E: O - H

Manual

2nd Gear H H D () - - H

Manual

Planetary Ring Gear |[Sun Gear Ring Gear |Planetary Mo, |Ring Gear |Ring Gear Mo, | Sun Gear No, 1

Component  |Mo. 1 Mo. 1 and Mo. 2 and 3 Mo. 3 and 4 and and Sun Gear

Sun Gear |Sun Gear Sun Gear Planetary No. |MNo. 2 in CW
Mo. 2 Mo, 3 MNo. 4 1 direction







Trash Can F-clutch damage

7B067B

)~

~ 03

 Steels wearing into the drum

- 3 > -~ ,/\

P :&7D483A - e,
o -~ 1D063B
N ‘ o // >

* Make sure there are no engine misfires!

Part L
Part Number Description Brand Promotion Pricing e "%
HL3Z7/B177D  Hub Ford (%) CALL List Price: $153.33 o

7C096B L
~  TCO096A

WHOLESALE

! Price: 5133.10
F'.-'RTE F':'H e TA527 f - 7A398
COMPETITIVE )&
PRICING ON._. e
2 7HO032 ot
" P 7A153A
e

3070142A

7D483C
Q 10-2016
10R80







Trash Can F-clutch damage

* Wear on the top spline could
allow the front planetary to
shift and contact the sun gear




CDF clutch assembly F clutch

- —T————- - '
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CDF clutch assembly
C clutch

D clutch







Rebuilding Particulars

-D MORSE FORD

e C (direct) clutch selective ™=
snap rings

2019 Ford F-150 (VIN: IFTEWIES5KKE44383) VIN Attributes

Upload File

Add Parts to List = Add Parts to List Add Part CSV orext format Choose File and Upload File A
Part Number Part Description Brand  Promotion Pricing ReqQty Availability Delivery option Net Price|
HL3Z7C1228 Snap Ring Ford (®) CALL WHOLESALE PARTS List Price: __ S20.00 1 1 Standard = w $13.31

FOR COMPETITIVE PRICING

ON ENGINES. Price: e SIS
TRANSMISSIONS AND
TRANSFER GASES
HL3Z7C122E Snap Ring Ford (® CALL WHOLESALE PARTS List Price: 31129 1 0 Standard v $7.91
FOR COMPETITIVE PRICING — e
ON ENGINES. rice:
TRANSMISSIONS AND
TRANSFER CASES!
HL3Z7C122A Snap Ring Ford (%) CALLWHOLESALE PARTS List Price: 520.55 1 1 Standard = w $13.67
FOR COMPETITIVE PRICING .
ON ENGINES, Price:

TRANSMISSIONS AND
TRANSFER CASES

HL3Z7C122D Snap Ring Ford (3) CALLWHOLESALE PARTS List Price: 511.71 1 3 Standard v $7.79
FOR COMPETITIVE PRICING .
ON ENGINES, Price:
TRANSMISSIONS AND
TRANSFER GASES!

HL3Z7C122C Snap Ring Ford (%) CALLWHOLESALE PARTS List Price: _ 57.51 1 1 Standard = w $5.00
FOR COMPETITIVE PRICING ]
ON ENGINES, Price:

TRANSMISSIONS AND
TRANSFER CASES




Rebuilding Particulars

* D (low) clutch selective snap
rings

Part Number

HL3Z7D483C

HL3Z7D483E

HL3Z7D483B

HL3Z7D483D

HL3Z7D483A

HL3Z7D483F

Part

Description Brand Promotion

Snap Ring

Snap Ring

Snap Ring

Snap Ring

Snap Ring

Snap Ring

Ford

Ford

Ford

Ford

Ford

Ford

NVHOLESALE
PARTS FOR

PRICING OM._.

) CALL

WHOLESALE
PARTS FOR
COMPETITIVE
PRICING ON...

PRICING ON...

) CALL

WHOLESALE
PARTS FOR
COMPETITIVE
PRICING ON...

NHOLESALE

PARTS FOR

PRICING OM._.

) CALL

WHOLESALE
PARTS FOR
GOMPETITIVE
PRICING ON...

Pricing

List Price:

Price:

List Price:

Price:

List Price:

Price:

List Price:

Price:

List Price:

Price:

List Price:

Price:

321.09
314.04

33491
52323

1707
31136

$11.89
5791

52036
$13.55

$28.73
$19.12

Req Qty Awvailability Delivery option

1

1

Standard

Standard

Standard

Standard

Standard

Standard

Net
Price

514.04

523.23

$11.36

$7.91

§13.55

519.12




Rebuilding Particulars

Part Number Part Description Brand  Promotion Pricing Req Qty  Availability Delivery option Net Price

HL3Z7BOG6M  Plate - Clutch Ford  (§) CALLWHOLESALE PARTS List Price: s217 |4 0 Standard v $16.09

 E (forwa rd) clutch selective Exteral Spine S b
plates

TRANSFER CASES

HL3Z7BO66L Plate - Clutch Fod @ ST R 1 0 Standard v $5.65
External Spline ! e P
; OM ENGINES, Price:
o F t d | t th TRANSMISSIONS AND
Font and rear piate are tne
same b ut t h e f ro nt |S HL3Z7B066G  Plate - Clutch Ford List Price: s217 4 0 Standard v $16.09
External Spline . 516.00
V4 7A628 Price: =2
L ]
selective
o s ) HL3Z7B066K  Plate - Clutch Ford EE;L COT?:'LEi?;It-EE F;;FEI:L List Price: s27 g 0 Standard v $16.00
External Spline A NG .
P OMN ENGINES. Price: gis
TRANSMISSIONS AND
TRANSFER CASES

TA548C HL3ZTBOGEN Plate - Clutch CALL WHOLESALE PARTS i ice: - Standard
External Spline N

784428
TA262A
pate - Cute F;R c?)r F'ETI'Iii'\.-'E P:QICIN 2 HEF s o Standard
External Spline A NG . 5537
P OM ENGINES. Price: 7720
TRANSMISSIONS AND
TRANSFER CASES!
784428
TB442A
HL3Z7B066.J Plate - Clutch Ford CALL WHOLESALE PARTS List Price: 57.78 1 0 Standard v $5.65
TA548A External Spline 0 ) Price: 55.65
78070
il HL3Z7BOG6H  Plate - Clutch Ford ® EE;L cc: ?:'LEI%F?;;::E FI.;FERI; ﬁJ List Price: ... ST40 1 0 Standard v $3.37
7 3 - T MG
9 External Spline ! = P §5.37
P S EE S Price: . 5%
TRANSMISSIONS AND
5 1B 3070115€ TRANSFER CASES!

[; A 04-2019



Rebuilding Particulars

* F (High) clutch
selective snap rings

Part Number

HL3Z7H365D

HL3Z7H365F

HL3ZTH3656G

HL3Z7H365C

HL3IZTH365E

Part Description

Snap Ring

Snap Ring

Snap Ring

Snap Ring

Snap Ring

Brand

Ford

Ford

Ford

Ford

Ford

Promotion

®

@

@

CALL WHOLESALE PARTS
FOR COMPETITIVE PRICING
OM ENGINES
TRAMNSMISSIONS AND
TRAMSFER CASES

GALL WHOLESALE PARTS
FOR COMPETITIVE PRICING
OMN ENGINES
TRANSMISSIONS AND
TRANSFER CASES

CALL WHOLESALE PARTS
FOR COMPETITIVE PRICING
OM ENGINES
TRANSMISSIONS AND
TRANSFER CASES

CALL WHOLESALE PARTS

DM ENGINES
TRANSMISSIONS AND
TRANSFER CASES

CALL WHOLESALE PARTS
FOR COMPETITIVE PRICING
OM ENGIMES
TRANSMISSIONS AMD
TRAMSFER CASES

Pricing

List Price: $15.53
Price: 51128
List Price: R
Pricez: S2.60
List Price: $1283
Price: £9.32
List Price: e
Price 1128
List Price: $1283
Price %032

Req Qty  Availability

1

0

Delivery option

Standard

Standard

Standard

Standard

Standard

L4

MNet Price

$11.28

52.60

$9.32

$11.28

59.32




Rebuilding Particulars

* A (Intermediate)

CI utC h Se | eCtive Part Number Part Description Brand Promotion Pricing Req Qty  Availability Delivery option Net Price
HL3ZTBOREX Flate Fard @. CALL WHOLESALE PARTS List Price: 52067 1 1 Standard v $21.54
I tes FOR COMPETITIVE PRICING . 57154
p a ON ENGINES Price: :
TRANSMISSIONS AND
TRANSFER CASES!
HL3Z7B066AA Plate Ford @ CALL WHOLESALE PARTS List Price: 53067 1 1 Standard v $22.26
FOR COMPETITIVE PRICING . 59995
OMN ENGINES Price: :
TRANSMISSIONS AND
TRANSFER CASES!
HL3Z7BO6EY Plate Ford (®) CALL WHOLESALE PARTS List Price: 59.77 1 0 Standard v $7.09
FOR COMPETITIVE PRICING . 5700
ON ENGINES Price: :
TRANSMISSIONS AND
TRANSFER CASES!
HL3Z7B066Z Plate Ford @ CALL WHOLESALE PARTS List Price: 52833 1 1 Standard v $20.57
FOR COMPETITIVE PRICING — 520,57
OM EMGINES rce:
TRANSMISSIONS AND
TRANSFER CASES!
HL3IZ7BOGEW Plate Ford (®) CALL WHOLESALE PARTS List Price: $32.33 1 1 Standard = w $23.47
FOR COMPETITIVE PRICING Price: 23 47
OM EMGINES nce:
TRANSMISSIONS AND
TRANSFER CASES!




Rebuilding Particulars

® I h Part Number Part Description Brand Promotion Pricing Req Qty  Awvailability Delivery option Net Price
B (OD) clutc

HL3ZTD4835 Retainer Ford (%) CALLWHOLESALE PARTS List Price:  ° 520.45 1 0 Standard =+ $19.60
FOR COMPETITIVE PRICING

SNAa p I‘i N gS J Price: $19.60

TRANSMISSIONS AND
TRANSFER CASES

HL3Z7TM157C Retainer Ford (&) CALL WHOLESALE PARTS List Price: 320.45 1 0 Standard w $19.60
FOR COMPETITIVE PRICING . 5196[}
OM ENCGINES nce: T —

TRAMNSMISSIONS AND
TRAMSFER CASES

HL3IZTM157B Retainer Fard @ CALLWHOLESALE PARTS List Price: 21269 1 0 Standard o 53 45
FOR COMPETITIVE PRICING SUPTICE: o 5 345
OM ENGINES Price:  _..7% o

TRAMSMISSIONS AMD
TRAMNSFER CASES

HL3IZTM157E Hetainer Ford @ CALL WHOLESALE PARTS List Price: 520.45 1 0 Standard o $19.60
FOR COMPETITIVE PRICING . 5196(}
OM ENGIMES nce: T -

TRAMNSMISSIONS AND
TRAMNSFER CASES

HLIZTM157D Retainer Ford @ CALLWHOLESALE PARTS List Price: 529.45 1 ] Standard - $19.60
FOR COMPETITIVE PRICING . T 5 195':'
OM ENGINES nce: 0 B

TRANSMISSIONS AND
TRANSFER CASES

HL3ZTM15TA  Retainer Ford () CALLWHOLESALE PARTS List Price: 52045 |1 0 Standard v $19.60
FOR COMPETITIVE PRICING . 5196(}
OM ENGIMES nce: . T0E S

TRAMNSMISSIONS AMD
TRANSFER CASES




Transmission Tuning

* Best practices

Match transmission performance
to engine performance

Durability vs. Performance
Know what changes what?
Know what normal is before
changing anything
Understand what scan data is

showing you
e Command vs. Actual

* Worst Practices
* Not having a plan!

* Assume tables change operation
without verifying

* Remove torque management
without proper mechanical
modifications

e Assume that scan data values are
actual values (clutch pressures)



10L30 Tuning

* 2022 Silverado with clutches tapped for pressure
* Baseline

 What changed?
e Shift time
* Desired output torque factor
* Torgue management

 What didn’t change?
* Baseline pressure
* Max pressure
* Base pressure offset
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7035 7.582 5 546.5 ms
217.4 psi -4,389 psi 221.8 psi
27.74 psi 79,49 psi 31.75 psi

3.23 psi 84,74 psi 50,51 psi
|

uning —what changes?

B O@8 O

 Baseline Pressure

< |
File Layout Tools Help File Edit Views Measurements Jools Automotive Help

HM‘ Mof12 |>\@”\4‘x54 "\RWRRR@‘““J

2 DALY
500.00 m] 490
O/ 7.033s 75825 546.3 ms psi psi
m 2174 psi -4.389 psi 221.8 psi
0| 27,74 psi 79.49 psi 51.75 psi

|| 34,23 psi 84.74 psi 50.51 psi
T

) 5 BN 1.83 Hz, 109.8
204819 204427 - | 1.83 Hz, 109.8 RPM a




Shift Pressures - Baseline

00.0pp00.0h00.0mH 00.0
psi psi psi psi

4485 448.5 4485 4485

4522 s

1.148 s o

567 s

219.9 psi - S

397.0 397.0 397.0 397.0

28.43 psi

78.07 psi 49.64 psi

43.5 psi

cil o

71.87 psi 28.36 psi

3455 3455 2455 2455

I

204.0 204.0 294.0 204.0 |

242.5 2425 24255 2425 bl yl-l‘
_____ ol 1L

191.0 191.0 191.0 1910 |

139.5 130.5 1395 1285

88.0 88.0 880 880 —— ——

;.0 _SCI -1_5.0 :.13 é

Zoom

Overview

- X

|.-|||-IJL|ilk 1% ﬁ“ll [l "

5.523 6.512 7.502 8.491 9.481

1047

500.0m500.0 493.8 500.0g
psi ps psi psi

4485 448.5 4423 4485
397.0 297.0 390.8 397.0

345.5 3455 339.3 3455

294.0 294.0 287.8 294.0

191.0 191.0 184.8 191.0

139.5 1395 133.3 1395

S T 1A 1A= P T

12.45

BN 371 mHz

@150 -150 Y 50
13.44

I xi0 | [ x1.0 |



Iw500.0m500. 050005 00.0

psi psi psi psi
4485 4485 4485 4485
397.0 397.0 397.0 397.0
3455 2455 3455 2455
294.0 294.0 294.0 294.0
2425 242.5 2425 2425
191.0 191.0 191.0 191.0

1395 129.5 1395 1395

88.0 88.0 880 &8.0

36,5 365 365 365

-15.0 -15.0 -15.0 -15.0
3.858

4,522 s 1.148 5 o
. h h ? 219.9 psi ‘ ===
Tuning —what changes: wisei  moe lseion G
. . o 43.3 psi 71.87 psi 28.36 psi o
Shift time decreased 30%
solo.t.:_:::u.: 5000 53.3.{'
3083 s 6.072 s 988.8 ms o :435 4 __ L : ;8'
215.5 psi - - S
39.96 ps=i 92.25 psi 52.3 psi o - 397.0 397.0 397.0 3974
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| | 3455 2455 3455 345
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|
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|
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Tuning —what changes?
Desired Output Torg Factor +30%

00.0m$00.0m$00.0mH00.0

psi psi psi psi

4485 448.5 4485 4485

397.0 397.0 397.0 397.0

3455 3455 3455 2455

204.0 294.0 2940 2940

2425 2425 2425 2425 N

191.0 191.0 191.0 191.0

139.5 139.5 1395 1395

88.0 88.0 880 &B8.0

365 365 365 3265

9.305 s

10.46 s

1.155s

2234 psi

34.64 psi

103.8 psi

69.14 psi

39.96 psi

81.62 psi

41.66 psi

|
|
|
I o

l hm ‘rmuh |u||“‘"lrl:l|| 'i““h

- =
4150 -15.0 -15.0 -15.0 |£
7.825 9.219
ETE O FTHE .

12.01

134

4522 s 5.67 s 1,148 s o
219.9 psi - -

28.43 psi 78.07 psi 49,64 psi o

43.5 psi 71.87 psi 28.36 psi o
S | 500.qg500.0 500.0 500.0

E psi ps D psi
448.5 448.5 448.5 448.5
b 397.0 397.0 397.0 307.C
345.5 3455 345.5 3455
294.0 294.0 294.0 294.C
H J\'m ““ll““i]ﬂ“'ﬂl s I-u,hud"\””“]“ ih ..|||.||||||| “"||||l'.:, |j| | R
| 191.0 191.0 191.0 191.C
1395 g 139.5
______ - A _a
_______ e e S Sl _88_0 Eii.f.i.f 88.0
_________________________________ 36525565 g36.5
I | W R S o
' @150 -150 -1 15.0
16.19 17.58 18.97 2037 21.76

g/ FYTYISTHR] .o | [ 10

14.79



: Note: this was at 40%
TUﬂlﬂg - What changes? throttle because the

Disable torque management trans was slipping

00.0mp00.0mp00.0mr00.0
psi  psi psi psi
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|
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500.(n

448.5

33.75 psi 53.25 psi 19.5 psi o
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|
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|
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Chart vs. Time X v
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1,148 s

Ll 4,522 s 5.67 s
: ® 219.9 psi
uning — what changes?  EY T mm—G T ra—rTT
B 43.5 psi 71.87 psi 28.36 psi

e Base Pressure increase 30%

S 0 2047 s 21,53 5 1035 5
® 2213 psi -1.806 psi 223.6 psi i

n Chartvs. Time X

e e 63.86 psi 27.11 psi

— 1

13,12:15 19:12:16




45225 5.67 s 1,148 s o

Tuning —what changes? Y R T
Max Press set to 250 Sei  nste |z

00.0m00.0mp00.0mp00.0
psi psi psi psi

el -l

G —— Yy 500.0m500.0 500.0 500.0
psi ps psi psi
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Tuning — what changes?

00.0m00.0H00.0@H00.0

psi psi psi

148.5 448.5 4485

397.0 397.0 397.0

45,5 345.5 3455

04,0 294.0 294.0

42,5 242.5 2425 24254
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139.5 139.5 139.5 1395

88.0 88.0 880 &80
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| 28.43 psi 77.19 psi 48.75 psi o
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45225 5.67 s 1,148 s o

Tuning —what changes? T —
Transition time reduced 30%
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HP tuners — 6L

* Many techs modify the TCC
application and disable Active and
Dynamic Fuel Management
(displacement on demand)

* The following slides cover
modifications that can be
performed using tuning software
such as HPTuners

* Experiment at your own risk

=]
General Manual Shift General ~ Shift Scheduling  Shift Pressures
Genera 1 Gear Ratios
I ECM Trans Type Auta ~ | 1st Gear | 4-55| A
[ ECM Auto Trans Type  C2C v [2nd Gear | 2971
i : | 3d Gear [ 2081
Configuration
: | &h Gear R
I W55/055 Location After Gearbox
| Bth Gear | 1-2?| A
| 6th Gear | 1-|3‘[:'| 1
| ”h Gear | [:'-B4| 1
| 8th Gear | [:'-55| 1
[ Reverse EER
| Trans Gear Ratios |

o || B || 22

Shift Timing  Torque Canverter Torque Managem:

Cmd Gear Control Limits

| Max RFM | 5.5E'E'| pm

| Max Speed | 23[:'| mph
| Lpshift Min Speed |
| Downshift Max Speed |

[TCM] 16007 - Cmd Gear Downshift Max Vehicle Speed: V55 must be above this for Commanded Gear PCM Control to downshift.

Oto 512 mph




HP tuners

* Modifications that
make a significant
change

e Shift Pressure XYZ
e Torque Adder
* Transition Time

TCC Ramp, Gain,
Offset IF
modifications were
made

& Tra
General Manual Shift General Shift Scheduling Shift Pressures Shift Timing
General Upshift Downishift
Pattern X Pattern ¥ Pattern £
= = T T S - 23 |3 | [ 23 [ 34 |
[ a5 || 56 |[ 13 | [ 45 56 | 13 | | a5 | s [ 13 |
[ 14 | 24 |[ 26 | [ 14 24 || 26 | [ 1 | 2a |[ 26 |
[ 35 || 48 | [ 35 6 | (35 || 48 |
[TCM] 15872 - Base Shift Pressure 1-2 Pattern [TCM] 15883 - Base Shift Pressure 1-2 Patter [TCM] 15884 - Base Shift Pressure 1-2 Pattern Z
HE v {EEHS v HE % BE
" 0 .00 T ; ®.0 .00 . 0 .00 ran e
Elgﬁj? Ilﬁ %@E&.G Lﬁgﬁj? (I’E 00 =.0 E%ﬁj? (\'ﬁ_"” %03_:} ._45',
g] Torque £ Torgy ¢ Torque (lb-
2 0] 11 22| 332 443 2 of 111 221 332] 443 e o] 1m[ 221 332] 443
5 -22 ] 145.0 1450 174.0 (2031 5 -22 [fEENY 1450 1450 174.0 (2031 = -22 JEE] 1450 1450 1740 (20813
141021 1160 1311 167.1 [203.1 14 1021 1160 1311 167.1 [203.1 14 1021 1160 1311 1671 [203.1
S| s8 FEHNIS40° 1160 160.1 [2031 5| s 73RN 940 1160 160.1 (2031 S| s JEERNI 940 1160 1601 [2031
‘| 86 I 4.0 1160 160.1 [2031 in 86 731 940 1160 1601 (2031 ‘w| 8 1731 940 1160 160.1 |203.1
E 257 73]/ 940 1160 1601 (2031 -~ 257 [N 940" 116.0 160.1 2031 E 257 a0 940 1160 1601 (2081

[TCM] 15501 - Base Shift Pressure 2-4 Pattem Z: The base line pressure {main line feed pressure solencid) during a shift.




HP tuners: Increase shift pressure X,Y,Z 30%

[CEEL o [ o X f d
pO 11m42.0s 12m3.0 21.07 s M0d| e
|| 5.802 psi 274.8 psi 269.0 psi

170

1124 1020

43 ‘///
\ .44
18
~ AN 37

Baseline

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
o

-

ot ] o S S —

|

L epl
— 2

40% throttle. Note the clutch holding (line) pressures are much
higher, but the fill, torque, and inertia pressures don’t alter much




HP tuners: Increase shift pressure X,Y,Z 30%

WV \ . 59
40,06 38.63 16 . 38

|5 2 | Modified
H— u ___}_ _______ V}jhl _________
2385 2284 | A

i

| 251

I

|

i

| 226

| 170

|

|

|

|

|

|

|

|

|

|

|

|

|

|

Baseline

168 W

“LL L

WOT throttle. Note the clutch holding (line) pressures are much
higher, but the fill, torque, and inertia pressures don’t alter much




P tuners — Torque Adder

-

[TCM] 15711 - Shift Time Input Torque Adder 1-2

HE| %% === 0 RR =+ X[~

EAEex %2 YWIEmDB
RPM (rpm)

1250 1750 2500 3.000] 3.750] 4500 5000 6.000
6250 6250 6250 7256 8252 9258

e L’a =+ X|:|5

w SWIHEDBE

HE e
00 =.0

6250 6250 6250 7256 8252 9258 (1.000.0' 10000
7500 7002 6748 5396 7002 7998 7998 | 9004 9004
6748 5596 6 7500 7754 7998 7998 3;2'3‘?93
= 5254 5752 5752 e
- 7832
710.94
g 63867
2 566,41
H| & (Tcm] 15712 - Shift Time Input Torque Adder 2-3 = 3

)= s K %
RPM (rpm)

750 [ 1250 1.750 [ 2500 3.000] 3750 4500 5.000 [ 6,000
74 05752 05752 0599 07002 [0.7998
05254 05752 0.5752 0.5752 07002 0.7998 09004 [0:9004"|0:9004)

05254 05254 05254 05762 06504 0.7012 07500 0.7754 |0.8252
04502 04502 04854 05752 06250 0.6748 07002 07002 0.7002
04243 (04004 04248 04502 05117 05396 06250 06250 0.6250
04248 04004 0.4004 0.4004 04248 04502 04746 04746 0.4746
0.4243 [0.4004 |0.3750
04248
04248

b ft

EEEEEAE

orgue

=

376
]

[TCM] 15713 - Shift Time Input Torque Adder 3-4

L— Hﬁnb e

=+Xx_ |

CE0Fer %% CWIEDE
RPM (rpm)

1,250 [ 1750 | 2500 3,000 [ 3.750 | 4.500 [ 5.000 | 6.000
05000 05000 05438 0.5396 0.6504
05000 0.5000 05000 0.5396 |0.7002 (0.7998] 07398 (0.7998 [07398
04004 04004 04004 05996 07002 0.7993 0.7398

05498 0599 06494 06992 0.6992

04004 04004 04248 04502 04502 0.4502
[0.3496 | 0.3750 04004 0.4004 04258 04258 0.4258
0.3750 04004 04004 04004 0.4004 0.4004
03750 04004 04004 04004 04004 0.4004
[0:2398] 0.3496 0.3750 04004 0.4004 04004 0.4004 0.4004

-30%

-

[TCM] 15711 - Shift Time Input Torque Adder 1-2
P 1

CERT e -

0@ 2% EWIEDE
RPM (rpm)

750 [ 1,250 [ 1,750 [ 2,500 [ 3.000 | 3.750 | 4,500 [ 5.000 | 6,000
4375 4375 4375 4375 5078 5781

4375 4375 4375 4375 5078 5781 6484 7002 7002|
5254 4502 4727 4195 4502 5596 5596 6299 6299
5254 450.2 4727 4199 4199 5254 5430 5596 5596

EARE

S ek D0 2R =+ X

/118 | 5254 430.2 3496 g‘g}_é
{177 | 2496 3496 (3154 599.07
21736 | 3154 3154 (280312803 12803 | 2656 | 2656 2656 ThD
|/ 295 | 3154] 3154 49794
3| 376 |315.4 3154 [280.3 44737
'|§ {8 [TCM] 15712 - Shift Time Input Torque Adder 2-3 EIENES

FEOFelx 2% CWIHDE
RPM (rpm)

05254 05430 057
0.4302 04502 043
04375 04375 043

376 | 0.2969 0.2803

— [TCM] 15713 - Shift Time Input Torque Adder 3-4

HS ek 0 2R =+ X

PEAF@ 22 CWIHDE
RPM (rpm})

1250 | 1750 2500 3.000] 3.750 | 4500 5000 6.0M
03496 03496 03848 04159 04551 Hd-
0.34% 0.34% 0.3456 04199 04502 [0:5596] 0:5596 | 0.5596 0.55!
0.2803 02803 02803 04199 10555

0.2100|

] 04199 04541 04893 04893 048!
[0Z100] 02451 02803 02803 02969 0.3154 03154 031!
[0:2100] 0.2451 02627 0.2803 0.2803 0.2979 02979 029
02627 02803 02803 0.2803 0.2803 0.28
[0/27000/0.2451(0.2627 0.2803 0.2303 0.2803 0.2803 0.28/




Decrease torque adder 30% - Baseline 1-2 vs Mod 1-2 shift
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Decrease torque adder 30% at WOT throttle Baseline 2-3 vs Mod 2-3 shift

[ EEET ER | ' B s
L 21445 2065 SE2m; 6 | : o i 21455 HED 62m 6
| :
276 2 | : 276
| W’\]W—Na./\
W : Mo =
2018 1910 : S T
ey : T
.«A\M : — b
. : M
- : 883 | 1781 %
'
1503 - o 150
Y
ss2 880 988
n01 7307
432 N an J
H f
616 ms : 366 ms
— ! ’
- S Y A N ntitnatmsanon st Y
FIIRE a @60 125 |4 3
1972 w12 w052 2002 2 us2 292 232 an 2004 2044 2034 n2 28 208 24 24 Bu ) 2404
20 B - FXE
P BN Tameg | ‘ oo Dcmien ————————————
TmS.0s 5414 s C " Lo Tmo0s TmS0s
6 psi 20908 & e an F | |
238 | |
2249 216 | | 1
______________________ L e ——— —
_— - AT
.. A \\’V\/\,\
f | | !
1 WA ’\/\'\"V\JV\ v | | PSS
I A P .
' | | / o A
! | | /
1 14 | | /
: N . | | /
! - | | |
1 | | ]
! 1z | | [
; | | |
; | |
: 18 [ .
: | | |
1 | | |
| | Lo
8.1 il {h 9611 6 | ] “
; | | |
: f Lo
. ' . | |
0.36 ' Nl 08 | (R ’
i ] o Lo
o | Sk~
s FEN | wst 83 r ~N
[ ' [
msS ‘ | ms [
1 | | |
56 ' | 1688 | u 4
— . | | _ o | - B
-— ! - i - — T —a 1‘. T ‘L —a 8
6687 15 a 4 * 6887 15 L b 50
652 02 752 802 852 002 952 1002 1052 oz 1152 652 702 75 802 852 902 95 100 1052 102
a0 | 5 ~Tmd0s BN 547 e N 5 +Tmd0s -1 FETIT 2 |

[ SEEL B

psi

2018 1910

1503

1246

2049 216

1991

1724 1652

116

'_l—_i
2065 285

2500 ms

2044

2084 224

Tm30s 2821 ms &

2108 pui &

7036 62.25

1686 10.75

- xR FCEY |

| 250 ms

L]
264 2324 2344 2404

B

2244

[}

5,867

702

*
1002 1052 11.02 1152



Decrease transition time 30%

* What is “Transition
Time?”

e Decreasing this value
changes the “inertia”
time

* This also changes the
total solenoid time

 Shift pressures mostly
remain the same

[&] [TCM] 15761 - Shift Time Initial Transition Time ° |:||IEI||EE|

= ST IDE_+XD

CEMEex %28 CWIEDE

Inert|a Factor

1 2 3 4 5 5 7 3
Init Transttion AN [0:2803" 0.2100 0.2100 02100 0.1572 0.1572 0.1543 0.1543

General Manual Shift General

Transition Time

Torgue Adder

'
TCM] 15762 - Shift Time Initial Transition Time

OEOEexr 82 SWE

= [@ =]
Df]_+xl:|
iz

Inertia Factor

1 2 3 4 5 5 7 3
Init Transitior [INI00A0 0.2100 0.1748 01748 0.1748 0.1572 0.1543 0.1543 0.1543

L
TCM] 15763 - Shift Time Initial Transition Time

OEDEx @22 S9T

= [E =]

D= X[ ]*
izl ]

Inertia Factor

1 2 3 4 5 6 7
Init Transition [[XIW0I0 0.2803 |0.2803 | 0.2803 0.2451 0.2451 0.2275 02100 0.1055

Normal Initial - Normal
[12 [ 23 [ 34 [ 12

[as [ s [ 13 [ as

[1a [ 24 |[ 2% [ 14

[ 35 |[ 45 | [ 35

Special Initial -

[12 [ 23 [ 34

[ 45 |[ 58 |[ 13

[1a [ 24 |[ 2%

[ 35 |[ 45 |

Final - Normal

L2 J 23 [ ¢ )

[ 45 |[ 58 |[ 13 |

(14 |[ 22 [ 26 |

[as |[ as |

Final - Special

L2 J 23 [ )

[ 45 |[ s |[ 13 |

(14 |[ 22 | 26 |
a5 [ a5 |

[TCM] 15761 - Shift Time Initial Transition Time % 1-2: Percent of desired shift time to transition from




Decrease transition time 30%

ALT BASELINE DUE TO THROTTLE MANAGEMENT

Decrease upshift transition time 30% at WOT- Last 2-3

62

e ————

ol &

TS

il

I
2403 [ 5

[
&
fi

5

$
2

shift

|

I
I
|
|

2-3 shift - Transition Time Mod ALT Baseline | Modified I

Line pressure 210 psi 210 psi |

35R clutch press change 1.23 sec 1.07 sec :

35R max pressure 188 psi 189 psi 39 q'

Fill I

. 35R pressure change time 313 ms 282 ms l

+  35R fill pressure 44 - 45 psi 39-42 psi l

*+  35R fill pressure change 1 psi 3 psi |

Torque and Inertia phase '

*  35R pressure change time 618 ms 349/183 ms

. 35R inertia pressure 39—62 psi 37-50-63 psi

. 35R inertia pressure change 23 psi 26 psi

Final phase

*  35R pressure change time 285 ms 256 ms

*  35R final pressure 78— 188 psi | 63 — 189 psi

*  35R final pressure change 110 psi 126 psi

2-3 shift - Transition Time Mod

Baseline

Modified

Line pressure 212 psi 211 psi

35R clutch press change 1.28 sec 1.14 sec
35R max pressure 197 psi 192 psi

Fill

*  35R pressure change time 334 ms 305 ms

* 3SR fill pressure 37 - 41 psi 38 psi

*  35Rfill pressure change 4 psi 0 psi
Torque and Inertia phase

*  35R pressure change time 598 ms 285/250 ms
. 35R inertia pressure 38—-41 psi 36-45-45 psi
*  35Rinertia pressure change 3 psi 9 psi

Final phase

* 35R pressure change time 306 ms 312 ms

*  35Rfinal pressure A41—197 psi | 45— 192 psi
*  35Rfinal pressure chan 156 psi 147 psi




Decrease transition time 30% WOT throttle Baseline 1-2 vs Mod 1-2 shift
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Decrease transition time 30% WOT throttle Baseline 2-3 vs Mod 2-3 shift
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Electronic Operation — Solenoids

* PWM solenoids controlling pressure to valves, which control pressure to the clutches
* Clutch to clutch synchronization

* NL requires current to open and provide pressure

* NH requires no current to open and provide pressure




NH/ AFL/ | Resistance
Label Line

E 1-2-7-8-R 4.5-5.5 ohms
S2 F 1-2-3-4-5-R  NL  Line 4.5-5.50hms
S3 C 1-3-5-6-7 NL Line 4.5-5.50hms
S4 B 2-3-4-6-8 NH Line 4.5-5.50hms
S5 D 4-5-6-7-8-R  NH AFL  4.5-5.5 ohms
S6 J Line NH AFL  4.5-5.5 ohms
S7 A TCC NL Line 4.5-5.50hms
S8 G Default NL AFL 11-13 ohms

Control

S9 H 1-2-3-4-5-R  NL  AFL 11-13 ohms

Boost




Electronic Operation —
Solenoids

Line Pressure or Backfill
Pressure to clutch

Solenoid

Solenoid Pressure OUT AFL or Line

pressure IN




Hydraulic Operation — Clutch Cont

1

((e.

l

ol (clutch off)

> EX BACKFILLZ ] —54 VFS SIGZ MEX

? Sy
Wﬁ; 23468

CONTROL

13567 CL/23468 CL FD

< 23468 CLUTCH

S4 VFS ACCUM

7 ﬁ]‘ ' 2.3-468 ¢
CONTROL SOLENOID
.E “* VALVE ASSEMBLY |
(S4)
OFF




Hydraulic Operation — Clutch Control (clutch on)

> 12345R CLUTCH EXZ] VITEEx

1-2-3-4-5 REVERSE P
CONTROL SOLENOID
VALVE ASSEMBLY |

CONTROL (82)
U™

ON

LINE

| |
l 12345R CLUTCH ‘ﬂ|_:=n
e

5 y y ;' - .:m' Li..--.xu-\:'. ;
... / y =
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Legend Parameter Name

-II- Transmission Control Solencid Valve 1 Current 1-2-7-8-R 4.5-5.5 ohms
[[T]]]]]] Transmission Control Solencid Valve 2 Current . i 1-2-3-4-5-R NL Line 4.5-5.5 ohms
. | S3 C 1-3-5-6-7 NL Line 4.5-5.5 ohms

Transmission Control Solencid Valve 3 Current
[ T1]]]]] Transmission Control Solencid Valve 4 Current 4 B 2-3-4-6-8 NH Line 4.5-5.5 ohms
S5 D 4-5-6-7-8-R NH AFL 4.5-5.5 ohms

Transmission Control Solenoid Valve 5 Current

3-1 downshift C1 applles (NH, so turn OFF) and C4 releases (NH, so turns ON)

T —

0000000

lged | VNSS4 000 | ContolModie L valed




Legend Parameter Name

[[T11]]]] Transmission Control Solencid Valve 1 Current 1-2-7-8-R 4.5-5.5 ohms
[[T]]]]]] Transmission Control Solencid Valve 2 Current 52 F 1-2-3-4-5-R NL Line 4.5-5.5 ohms
. i ) S3 C 1-3-5-6-7 NL Line 4.5-5.5 ohms

Transmission Control Solencid Valve 3 Current
[ T1]]]]] Transmission Control Solencid Valve 4 Current 4 B 2-3-4-6-8 NH Line 4.5-5.5 ohms
S5 D 4-5-6-7-8-R NH AFL 4.5-5.5 ohms

Transmission Control Solenocid Valve 5 Current




Legend Parameter Name

1-2-7-8-R 4.5-5.5 ohms
[[T11]]]] Transmission Control Solencid Valve 1 Current
[[T]]]]]] Transmission Control Solencid Valve 2 Current 1-2-3-4-5-R NL Line 4.5-5.5 ohms

, 1-3-5-6-7 NL Line 4.5-5.5 ohms

Transmission Control Solencid Valve 3 Current
.Illm Transmission Control Solencid Valve 4 Current 2-3-4-6-8 NH Line 4.5-5.5 Oth
— i o 4-5-6-7-8-R NH AFL 4.5-5.5 ohms

Transmission Control Solenoid Valve S Current

S2
S3
S4
S5

O @®©® O T

1.02 102 1.02 ‘
7
0.52 032 0.2 ’

0.32 032 032

5 L] L
0.12 012 012

1
0.04 0.04 0.04

N N N UNRECOGNIZED STATE 3 rd 1 St 2 n d

12258 158 12234
Legend Parameter Name Unit
B
I} [ [III]]] Transmission Control Solencid Valve 1 Current Transmission Control Module 005 A
&
INnm Transmission Control Solencid Valve 2 Current Transmission Control Mogule 002 A

Transmission Control Solencid Valve 3 Current Transmission Control Module 110 A




Electronic Operation — Solenoids

* TCM controls clutch feel and clutch apply through solenoid PWM
* TCM learns the solenoid and VB characteristics though Transmission Unigue
Number (TUN) and Part Unigue Number (PUN) programming




Solenoids

Electronic Operation —




Data List: Identification Information

Cr—— . Electronic Operation — TCM

Diagnostic Diata |dentifier

End Madel Part Mumber

Baze Modsl Part Mumbsr

Software Module 1 ldentifier

Software Module 1 identifier Alpha Code
Software Module 2 identifier

Softwars Module 2 Identifier Alpha Code
Software Module 3 ldentifier

Software Module 3 identifier Alpha Code
Software Module 4 Identifier

Software Module 4 ldentifier Alpha Code
Software Module 9 identifier

Software Module 10 Identifier

Zystem Code

Mumber of Calibration History Events Stored
Calibeation Verification Number Histary 1
Calibration Verification Number History 2
Calibration Verification Number History 3
Calibeation Verification Number History 4
Calibeation Verification Number Histary 5
Calibration Verification Number History 6

Calibeation Verification Number History 7

I

24272181

~ASTAADS
24274482

o

* External TCM — trucks are by the brake booster
 Some are by the headlight assembly (notorious)
* Check for updates to the programming!




Data List: Identification Information

Diagnostic Diata |dentifier

End Model Part Murmber

Bace Mods! Part Mumbsr

Software Modu
Software Modu
Software Modu
Software Modu
Software Modu
Software Modu
Software Modu
Software Modu
Software Modu
Software Modu

Zystem Code

Mumber of Calibration History Events Stored

e 1 ldentifier

dentifier Alpha Code

2 ldentifier

2 ldentifier Alpha Code

dentifier

dentifier Alpha Code

dentifier

dentifier Alpha Code

g 3 ldentifier

g 10 ldentifier

Calibeation Verification Number Histary 1

Calibration Verification Number History 2

Calibration Verification Number History 3

Calibeation Verification Number History 4

Calibeation Verification Number Histary 5

Calibration Verification Number History 6

Calibeation Verification Number History 7

20170111

0

"
bAl
bAl
"

"
n
o
"

1] | Q  gm calibration id - Search X

< C m B

and select 'Get CAL ID

{ To obtain the latest electronic controller calibration mnformation for vour vehicle, enter the vehicle's 17 character Vehicle Identification Number (VIN)

| To obtain the Calibration Venfication Number (CVN) for any calibration part number. enter the part number of the calibration ID and select 'Get CVN.'

VIN ‘3(3(;(,».55(‘,1H0m;>733 Get CAL ID Part Number Get CVN"
< G ) ) hitpsy//www.acdelcotds.co... 2 A % 1f] = X o G ) ) hitps//spsinfo.extgm.com/... £ A % 0] = X o
AcCDelco Subscriptions Keycodes My Orders Store | Resources « Q ENERAL MOTORS Q
(o] . o
EEEE ACDelco Training SPS Information

GM Service Information L & To obtain the latest electronic controller calibration information for your vehicle, enter the vehicle's 17 Cl

TEC H N I CAL D E LIVE RY SYSTEM ) . character Vehicle Identification Number (VIN) and select 'Get CAL ID' .
System Requirements w ) i ) i X i ) w

To obtain the Calibration Verification Number (CVN) for any calibration part number, enter the part number of
ACDelco Technical Delivery System is General Motors' service information, diagnos GM Tech Info the calibration ID and select 'Get CVN'

programming portal to the automotive aftermarket. We share a common goal with y | + You will be required to answer a captcha on your first search, afterwards you will be prompted to answer 4

| by

Dinguasti
best services possible to our customers. The offerings available through this portglg ‘
your varied business needs. SPS Calibration Informati

GM Dealer Equipment

SUBSCRIPTIONS GM Special Tools

Accurate and efficient vehicle diagnosis and repair is a corner stone for any vehicle _

Technical Delivery System has multiple subscription offerings to fit your service and diagnostic vehicle repair
needs. Service information gives you access to all documentation for repairing General Motors’
manufactured vehicles. Diagnostics enable you to communicate with General Motors vehicles. Service
programming enables you to download and update module calibrations. To assure proper software
functionality, please assure your computer hardware meets our system requirements.

every 5th search

VIN Part Number

GET CAL ID GET CVN

https://acdelcotds.com (set up a free account)
https://tis2web.service.opel.com/tis2web/



https://acdelcotds.com/
https://tis2web.service.opel.com/tis2web/

Used

2020 Chevrolet Silverado 1500 LT
61,844 mi.

$35,900

Opel/Vauxhall Vehicle Calibration Information

VIN: 3GCPWCEDOLG286913
Controller: K71 Transmission Control Module
Function: Programming
Programming Type: Normal

Transmission:

With 8 SPD Automatic Transmission (RPO MQE)

Calibration History for- Operating system

Part Bulleti ..
Xu::lher CVN " #B m Description
24044054 0000B96D Updated Operating System
24794249 00001EQF Operating system

Calibration History for: Transmission

Part Bulleti ..

.\Tu[:lber CVN v #e mn Description
Update Transmission to address a potential loss of propulsion

24044237 0000E3B3 and DTC PO707, PO708 and P2805
24299556 00000F&C Transmission Update to improve shift quality
24291000 O000F1BO Transmission

www.acdelcotds.com

https://tis2web.service.opel.com/tis2web/



http://www.acdelcotds.com/
https://tis2web.service.opel.com/tis2web/

Electronic Operation — TUN/PUN

* When installing a new valve body or transmission, the TCM wiill
prompt for the Transmission Unique Number (TUN) and the
valve body unique number (PUN) in order to reference the
proper calibration files

* Replacing a transmission will likely only require the TUN
(outside of trans case)

* Replacing the VB will likely require the PUN

* Program the TUN and PUN using a capable pass-through device

* Perform Fast Learn and clutch adapts after any overhaul or part
replacement that will affect shift quality




Electronic Operation —
TUN/PUN

t 81026230
07421682

2«n9 38 815168448 TUN

/('$116232507L20410



Fast learn and clutch adapts

* Fast learn clears adapts

Applying | Releasing
Clutch Clutch

* Individual clutch learns
) R 1-2 (4 C3
a”OW for qUICker PARK | P APPLIED™ | APPLIED™ 2.3 C3 C1
d d d ptat|o N REV R APPLIED APPLIED | APPLIED 3.4 5 C3
+ perform individual cluteh [T [Tt 15 G
ada ptat|0ns after fa st nd APPLIED | APPLIED | APPLIED 5-6 C4 C2
learn when some shifts — 67 «d -
aren’t satisfactory " o | | s | DR 3
. . éh | AppuEp | AppLED | AppuiED 3-1 C C4
 Adaption after 5000 miles
. . 7th | APPLIED | APPLIED APPLIED 2-1 C3 C4
might temporarily = e =
improve the shift, but it NR | co

will likely revert back



Fast learn and clutch adapts

Vehicle warmed up and trans temp between 165 and 187 degrees

6-7,3-1 30-45mph, 6t 15 light throttle  Cruise control is helpful in faster

gear in manual 6-7 shifts at 15% learning of pressure learn
range, 1000- throttle
1600 rpm, 5
miles
C2 6-5 40-45mph, 10 8th gear in Cruise control is helpful in faster
normal 6-5 coast manual range, learning of volume learn
downshifts 1000-1750 rpm,
5 miles
C3 2-3,4- 10 normal 8-7 15 light throttle RPO M5X and certain Silverados -
5, N-D  downshifts 2-3 upshifts at 15% throttle through the 7-8 upshift
15% throttle must be performed prior to each

downshift. This action enables torque
converter clutch (TCC) controlled slip
on downshift to occur vs. TCC
unlocked, which occurs on normal
downshifts and disables Adaptive
Learn.



Fast learn and clutch adapts
N T Y R

C5

Power
DS

Garage

1-2, 5-6,
7-8

8-7,7-6, 6-
5,5-4,4-3,
3-2,2-1

N-D, N-R

40-45mph, 7t gear in 15 light throttle Cruise control is helpful in
manual range, 1000-1750 1-2 shifts at faster learning of volume
rpm, 5 miles 15% throttle learn. Certain Express &

Savana vans - Perform ten
7-6 coast down shifts to
complete pressure learns

5-25mph, 3rd gear in 15 light throttle Business park or low
manual range, slow 3-4 shifts at speed area for pressure
acceleration starting at 15% throttle learn

1000rpm, maintain until
2500rpm, slow down to
1000rpm and repeat 10
times

8th gear, apply throttle until downshift occurs, repeat for each gear

Learn C3/C5 as indicated above first. With vehicle at stop, hold foot on
brake, shift N-D/N-R, release brake and roll 5 — 10 feet. Repeat as
necessary.



Bulletins

19-NA-244 Harsh 3-2 Downshift Reprogram 2019 Trucks
Coast down

16-NA-019 Adaptive Shift Information on how to update shift adapts  All vehicles

to correct for poor shifts

20-NA-102 Lack of Accel No correction, information on coming to 2019 Trucks
followed by clunk complete stop before shifting between
shifting from Revto ranges
Drive

20-NA-187 Delayed and/or No correction, information that it might take Most vehicles

Harsh engagement 3 seconds. If it takes longer, then perform 2018 to
of shift after vehicle  an adaptive learn of the C3 and C5 clutches. current

sitting If that doesn’t help, then disassemble and
inspect seals and look for damage
16-NA-361 Harsh 1-2 shift first No correction. Most vehicles
shift of the day 2015 to
current
19-NA-035 Park does not Damaged park pawl or actuator. Most vehicles
engage 2015 to

current



Bulletins

ID

18-NA- New Model Feature Bulletin covering the differences in the 2019 trucks
227 2019 trucks, including the “centrifugal

pendulum absorber (CPA),” dynamic fuel

management (17 cylinder patterns),

resonance free exhaust pipe with mesh

integrated into the exhaust.

18-NA- Shake/Shudder Diagnose vibration with a scope to verify  All vehicles
355 between 25-80mph thatitis a TCC shudder. Ifitis, do a fluid
exchange with updated fluid
PIP5700A Internal harness Internal harness part numbers Most vehicles
2015 to
current
PIP5741 No Movement after A plug and retaining bolt might be missing 2015 to 2018
VB replacement on the replacement VB. vehicles
PIP5659 Turbine shaft seal Front turbine shaft and rear stator 2019 to
differences support shaft seals have changed, and current

seal installation cannot be performed
with earlier tools.



Bulletins

ID

16-NA-
213

16-NA-
014

15-NA-
007
15-07-30-
002A

19-NA-
142
16-NA-
411

Harsh shifts after
mileage
accumulation

Delayed
engagement after
sitting

Firm garage shifts,
clunk, dtc P16f3

Firm shifts,
shudder, flare,
P0606, P16f3,
P2818

Fluid exchanged

Harsh 1-2, Harsh
3-1, step in clunk

Replace VB after diagnostics are
followed

If due to converter drainback, install a
new stator support assembly, which
contains an additional checkball

Reprogram

Reprogram

Transmissions manufactured before Feb
1, 2019 need the fluid exchanged

Reprogram

2015 -2016
models

2015 -2016
models

2015 - -2016

models
2015

2015 to 2019

2015 - 2016



Bulletins

16-NA-404 Harsh shift, delayed shift, = Reprogram 2017
unwanted DS, stuck in
gear, erratic shift,
hesitation, P0747, PO777,
P0797, P2715, P2724

N1922916 Internal harness failure Increases coverage to 10 years, 2016
60 120,000 miles
PIP5678 Cannot perform TUN Some VINs are locked out by GM 2015 - 2017
characterization due to fluid contamination issue.
Contact TAC
15-NA-083 Recovery process from Turn off ign, global battery reset 2015 - 2016

programming interruption for 5 min, reconnect battery,
rerun SPS, if fails, disconnect TCM
for 5 minutes, rerun SPS

14-07-30-  Adaptive process for Vette This bulletin defines the 2015 vette
001 procedure for updating the clutch
adapts for the vette



Test clutches with regulated

1-3-5-6-7 (C3) 4-5-6-7-8-R air pressure (30 psi)
2-3-4-6-8 (C4)
To Cooler
From Cooler
1-2-7-8-R (C1) 1-2-3-4-5-R (C2)

Line
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