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Transmission Control Systems: Testing and Inspection
CVT Automatic Transmission

Diagnostic Strategy
Diagnostic Strategy

Troubleshooting an electronically controlled automatic transaxle is simplified by using the proven method of diagnosis. One of the most important
things to remember is that there is a definite procedure to follow.

NOTE:  Do not take short cuts or assume that critical checks or adjustments have already been made.

Follow the procedures as written to avoid missing critical components or steps.
To correctly diagnose a concern, have these publications available:
^ Computers and Control Systems
^ Technical Service Bulletins (TSBs)
^ Wiring Diagram

These publications provide the information required when diagnosing transaxle concerns.

Use the Diagnostic Flow Chart as a guide and follow the steps as indicated.

Preliminary Inspection
^ Know and understand the customer's concern.
^ Verify the concern by operating the vehicle.
^ Check the fluid levels and condition.
^ Check for non-factory add-on items.
^ Check shift linkages for correct adjustment.
^ Check TSBs regarding the concern.

Diagnostics
^ Carry out on-board diagnostic procedures Key On/Engine Off (KOEO) and Key On/Engine Running (KOER).
^ Record all diagnostic trouble codes (DTCs).
^ Repair all non-transaxle DTC codes first.
^ Repair all transaxle DTC codes second.
^ Erase all continuous codes and attempt to repeat them.
^ Repair all continuous codes.
^ If only pass codes are obtained, go to Diagnosis By Symptom for additional information and diagnosis. See: Diagnosis By Symptom

Follow the diagnostic sequence to diagnose and repair the concern the first time.

Diagnostic Flow Chart
Diagnostic Flow Chart

Prior to carrying out the flow, test these items should be checked:
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Diagnostic Flow Chart

Preliminary Inspection
Preliminary Inspection

Special Tool(s)

These items must be checked prior to beginning the diagnostic procedures.

Know and Understand the Concern
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In order to correctly diagnose a concern, first understand the customer complaint or condition. Customer contact may be required in order to begin to
verify the concern. Understand the conditions involved when the concern occurs. For example:
^ Hot or cold vehicle temperature
^ Hot or cold ambient temperature
^ Vehicle driving conditions
^ Vehicle loaded/unloaded

After understanding when and how the concern occurs, proceed to verifying the concern.

Verification of Condition
This provides information which must be used in both determining the actual cause of customer concerns and carrying out the appropriate
procedures.

These procedures must be used when verifying customer concerns for the transaxle.

Determine Customer Concern

NOTE:  Some transaxle conditions may cause engine concerns. An electronic pressure control short circuit can cause engine misfiring. If the torque
converter clutch does not disengage, the engine will stall.

Determine customer concerns relative to vehicle use and dependent driving conditions, paying attention to these items:
^ Hot or cold vehicle operating temperature
^ Hot or cold ambient temperatures
^ Type of terrain
^ Vehicle loaded/unloaded
^ City/highway driving
^ Coasting
^ Engagement
^ Noise/vibration - check for dependencies, either rpm dependent, vehicle speed dependent, shift dependent, gear dependent, range dependent or

temperature dependent
^ Check the CVT transmission fluid level.

High Fluid Level
A fluid level that is too high may cause the fluid to become aerated due to the churning action of the rotating internal parts. This will cause foaming,
loss of fluid from the vent tube, fluid level indicator tube and possible transaxle malfunction and/or damage. If an overfill reading is indicated, loosen
the fluid drain plug and allow a small amount of fluid to drain and re-check fluid level.

Low Fluid Level
A low fluid level could result in poor transaxle engagement, slipping of the chain, malfunction and damage to the transaxle variators. This could also
indicate a leak in one of the transaxle seals or gaskets. Under normal circumstances, the fluid level should be checked during normal maintenance. If
the transaxle starts to slip or shows signs of fluid leaking, the fluid level and DTCs should be checked.

Adding Fluid

CAUTION:  The use of any other type of transmission fluid than specified will result in transaxle malfunction and/or damage.

If fluid needs to be added, add fluid in 0.25L (1/2 pint) increments through the fluid fill plug located on the top of the transaxle near the fluid level
indicator. Do not overfill the fluid.

Fluid Condition Check

NOTE:  The continuously variable transaxle (CVT) fluid is bluish-green when it is new. The CVT fluid will darken from bluish-green to darker
green or brown as it ages. If there is an internal concern with a mechanical component, there will be metallic residue in the pan. With other
transmission fluids, the odor was an indicator of heat damage or other concerns. With CVT fluid, the odor will not indicate heat damage or other
concerns.

1. Check the fluid level.
2. Observe the color. The color under normal circumstances should be bluish green when new and will darken to dark green or brown as it ages, not

black.
3. Hold the fluid level indicator over a white facial tissue and allow the fluid to drip onto the facial tissue and examine the stain.
4. If evidence of solid material is found, the transmission fluid pan should be removed for further inspection.
5. If fluid contamination or transaxle failure is confirmed by the sediment in the bottom of the fluid pan, the transaxle must be disassembled and

completely cleaned or installed new.
6. If the transaxle is to be overhauled or if installing a new transaxle, install a new transmission fluid cooler and clean and flush the fluid cooler

tubes.
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7. Carry out diagnostic checks and adjustments. Refer to Diagnosis By Symptom. See: Diagnosis By Symptom

Visual Inspection
Visual Inspection

This inspection will identify modifications or additions to the vehicle operating system that may affect diagnosis. Inspect the vehicle for non-Ford
factory add-on devices such as:
^ NON OEM electronic add-on items

- Remote starter equipment
- Air conditioning
- Generator (alternators)
- Engine turbo
- Cellular telephone
- Cruise control
- CB radio
- Linear amplifiers
- Backup alarm signal
- Computer

^ Vehicle modification:
- These items, if not installed correctly, will affect the powertrain control module (PCM), or transaxle function. Pay particular attention to

add-on wiring splices in the PCM harness or transaxle wiring harness, abnormal tire size, or axle ratio changes.
- Damaged, bent, broken or loose fluid cooler tubes.
- Leaks. Refer to Leakage Inspection. See: Automatic Transmission/Transaxle/Testing and Inspection/CVT Automatic Transmission
- Correct linkage adjustments.

Shift Linkage Check
Hydraulic leakage at the manual control valve can cause delay in engagements and/or variator slipping while operating, if the linkage is not correctly
adjusted.

Check TSBs
Refer to all technical service bulletins which pertain to the concern and follow the procedure.

Carry Out On-Board Diagnostics (KOEO, KOER)
After a road test, with the vehicle warm and before disconnecting any connectors, carry out the Quick Test using the diagnostic tool. Refer to 
Computers and Control Systems for diagnosis and testing of the powertrain control system.

Displaying & Reading Trouble Codes
Diagnostics

Special Tool(s)

On-Board Diagnostic (OBD) With Diagnostic Tool

NOTE:  For detailed instruction and other diagnostic methods using the diagnostic tool or equivalent, refer to the diagnostic tool tester manual and 
Computers and Control Systems.

These Quick Tests should be used to diagnose the powertrain control module (PCM) and should be carried out in order.
^ Quick Test 1.0 - Visual Inspection
^ Quick Test 2.0 - Set Up
^ Quick Test 3.0 - Key On, Engine Off (KOEO)
^ Quick Test 4.0 - Continuous Memory Codes
^ Quick Test 5.0 - Key On, Engine Running (KOER)
^ Special Test Modes 

- Wiggle Test Mode 
- Output Test Mode

^ PCM Reset Mode
^ Clearing DTCs P1000
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^ On-Board Diagnostic (OBD) II Drive Cycle
^ Other Diagnostic Tool Features

 
For other diagnostic testing features using the diagnostic tool, refer to Computers and Control Systems. Other diagnostic methods include:
^ Parameter Identification (PID) Access Mode
^ Freeze Frame Data Access Mode
^ Oxygen Sensor Monitor Mode

Trouble Code Diagnostic Charts
Diagnostic Trouble Code Charts

Special Tool(s)
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Diagnostic Trouble Code Chart (Part 1)
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Diagnostic Trouble Code Chart (Part 2)
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Diagnostic Trouble Code Chart (Part 3)
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Diagnostic Trouble Code Chart (Part 4)
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Diagnostic Trouble Code Chart (Part 5)
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Diagnostic Trouble Code Chart (Part 6)
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Diagnostic Trouble Code Chart (Part 7)
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Diagnostic Trouble Code Chart (Part 8)
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Diagnostic Trouble Code Chart (Part 9)
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Diagnostic Trouble Code Chart (Part 10)



2006 Ford Five Hundred AWD V6-3.0L VIN 1       Copyright © 2009, ALLDATA     9.90        Page 16

Diagnostic Trouble Code Chart (Part 11)
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Diagnostic Trouble Code Chart (Part 12)
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Diagnostic Trouble Code Chart (Part 13)
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Diagnostic Trouble Code Chart (Part 14)



2006 Ford Five Hundred AWD V6-3.0L VIN 1       Copyright © 2009, ALLDATA     9.90        Page 20

Diagnostic Trouble Code Chart (Part 14)
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Diagnostic Trouble Code Chart (Part 16)
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Diagnostic Trouble Code Chart (Part 17)

Worldwide Diagnostic System (WDS)
When following powertrain diagnostics for OBD II vehicles, the system may be checked by an off-board tester referred to as a diagnostic tool. This
section contains information for carrying out diagnostics with a diagnostic tool. A diagnostic tool has certain generic capabilities that are standard
across the automotive industry in the United States. All functions are selected from a menu. Refer to the instruction manual provided by the tool
manufacturer.

Pinpoint Tests - Non OSC Equipped Vehicles
Pinpoint Tests - Non OSC Equipped Vehicles

Special Tool(s)

Any time an electrical connector or solenoid body is disconnected, inspect the connector for pin condition, corrosion and contamination. Also inspect
the connector seal for damage. Clean, repair or install a new connector as required.
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Prior to carrying out the pinpoint tests check:
^ Transmission fluid level
^ Transmission fluid condition (burned, metal particles or discolored)
^ Engine cooling system
^ Other non-related transaxle DTC

Test A: Transmission Fluid Pressure Sensors
Pinpoint Tests - Non OSC Equipped Vehicles

Special Tool(s)

Any time an electrical connector or solenoid body is disconnected, inspect the connector for pin condition, corrosion and contamination. Also inspect
the connector seal for damage. Clean, repair or install a new connector as required.

Prior to carrying out the pinpoint tests check:
^ Transmission fluid level
^ Transmission fluid condition (burned, metal particles or discolored)
^ Engine cooling system
^ Other non-related transaxle DTC

Pinpoint Test A: Transmission Fluid Pressure Sensors
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A1-A5
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A6-A8

B1-B3
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C1

D1

E1-E2
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E3

F1-F2

G1-G2
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H1-H2

I1-I2

Component Tests
Torque Converter Diagnosis

Special Tool(s)

Prior to torque converter installation, all diagnostic procedures must be followed. This is to prevent the unnecessary installation of new or
remanufactured torque converters. Only after a complete diagnostic evaluation can the decision be made to install a new or remanufactured torque
converter.

Begin with the normal diagnostic procedures:
1. Preliminary Inspection
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2. Know and Understand the Customer's Concern
3. Verify the Concern - carry out the torque converter operation test.
4. Carry out Diagnostic Procedures:

^ Run on-board diagnostics.
- Repair all non-transaxle-related DTCs first.
- Repair all transaxle DTCs.
- Rerun On-Board Diagnostic to verify repair.
- Carry out diagnostic routines. Refer to Diagnosis By Symptom. See: Diagnosis By Symptom
- Use the index to locate the appropriate routine that best describes the symptom(s). The routine will list all possible components that may

cause or contribute to the symptom. Check each component listed, diagnose and repair as required, before repairing the torque converter.

Torque Converter Operation Test

NOTE:  The torque converter clutch will not engage if the transmission fluid temperature is below 0°C (32°F).

1. Using the special tool, make sure that the transmission fluid temperature is within specification 43°C-47°C (109°F - 117°F).
2. Accelerate the vehicle to 35 - 60 km/h (22 - 37 mph) and maintain a consistent speed.
3. Release the accelerator pedal to close the throttle and press the accelerator to partially open the throttle while monitoring the special tool engine

speed and TCC PID 194D. The TCC PID on the special will read 0 when the TCC clutch is released, and 1 when the TCC is applied. The engine
speed will increase when the TCC is released and decrease when the TCC is applied.

4. If these actions do not occur, refer to Diagnosis By Symptom. See: Diagnosis By Symptom

Special Tool(s)
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Diagnostic PID Chart (Part 1)
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Diagnostic PID Chart (Part 2)
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Diagnostic PID Chart (Part 3)

Diagnosis By Symptom
Diagnosis By Symptom

Special Tool(s)

The Diagnosis by Symptom charts give the technician diagnostic information, direction, and suggest possible components, using a symptom as a
starting point.
The Routines list the possible hydraulic or mechanical components that could cause or contribute to the symptom described.

Diagnosis by Symptom Chart Directions

NOTE:  When the diagnostic system detects a fault specific to this transmission, a transmission related Diagnostic Trouble Code (DTC will be set.
The wrench light on the dash may illuminate. Care must be taken when diagnosing DTCs when other non-transmission related DTCs set. As with any
transmission diagnostics, all non-related transmission DTCs must be addressed prior to diagnosing transmission DTCs. The wrench light will also
illuminate for faults detected in the Anti-lock Brake System (ABS) or Electronic Throttle Control (ETC) system.

1. Using the Symptom Index, select the concern/symptom that best describes the condition.
2. See the routine indicated in the Diagnosis by Symptom Index.
3. Always begin diagnosis of a symptom with:

1 preliminary inspections.
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2 verifications of condition.
3 checking the fluid levels.
4 carry out other test procedures as directed.

4. NOTE:  Not all concerns and conditions with electrical components will set a diagnostic trouble code (DTC). Be aware that the components
listed may still be the cause. Verify correct function of these components prior to proceeding to the routine listed.

Begin with the routine indicated. Follow the reference or action required statements. Always carry out the on-board diagnostic tests as required.
Never skip steps. Repair as required. These components are listed in the removal sequence and by most probable cause. All components listed
must be inspected to make sure of correct repair.

Diagnosis by Symptom Index (Part 1)

Diagnosis by Symptom Index (Part 2)

201, No Forward
Engagement Concern: No Forward
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Engagement Concern: No Forward

202, No Reverse
Engagement Concern: No Reverse

Engagement Concern: No Reverse (Part 1)

Engagement Concern: No Reverse (Part 2)

203, Harsh Reverse
Engagement Concern: Harsh Reverse
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Engagement Concern: Harsh Reverse

204, Harsh Forward
Engagement Concern: Harsh Forward

Engagement Concern: Harsh Forward

205, Delayed/Soft Reverse
Engagement Concern: Delayed/Soft Reverse



2006 Ford Five Hundred AWD V6-3.0L VIN 1       Copyright © 2009, ALLDATA     9.90        Page 36

Engagement Concern: Delayed/Soft Reverse

206, Delayed/Soft Forward
Engagement Concern: Delayed/Soft Forward

Engagement Concern: Delayed/Soft Forward

207, No Forward and No Reverse
Engagement Concern: No Forward and No Reverse

Engagement Concern: No Forward and No Reverse (Part 1)
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Engagement Concern: No Forward and No Reverse (Part 2)

240, No Apply
Torque Converter Operation Concerns: No Apply

Torque Converter Operation Concerns: No Apply (Part 1)
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Torque Converter Operation Concerns: No Apply (Part 2)

242, Cycling/Shudder/Chatter
Torque Converter Operation Concern: Cycling/Shudder/Chatter

Torque Converter Operation Concern: Cycling/Shudder/Chatter

251, Shift Lever Efforts High
Other Concerns: Shift Lever Efforts High

Other Concerns: Shift Lever Efforts High

252, External Leaks
Other Concerns: External Leaks
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Other Concerns: External Leaks (Part 1)

Other Concerns: External Leaks (Part 2)

254, Noise/Vibration - Forward or Reverse
Other Concerns: Noise/Vibration - Forward or Reverse

Other Concerns: Noise/Vibration - Forward or Reverse

256, No Park Range
Other Concerns: No Park Range
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Other Concerns: No Park Range

257, Transaxle Overheating
Other Concerns: Transaxle Overheating

Other Concerns: Transaxle Overheating

Transaxle Vehicle Harness Connector
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Transaxle Vehicle Harness Connector


