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Overview 

Modern manual transmissions installed in heavy-duty, over-the-road (OTR) 

-

of meeting these requirements are largely considered outdated and may lead to 

Objective

Methodology
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Oil Analysis – Viscosity Retention
The severe operational environment inside heavy-duty manual transmissions can cause permanent viscosity 

Transmission Oil Viscosity (ASTM D-445)

Results
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Oil Analysis – Iron Content

Transmission Wear Metal (Iron) (ASTM D-5185)

Results
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Oil Analysis – Copper Content
 
 

Transmission Wear Metal (Copper) (ASTM D-5185)

Results
 

limited copper wear metal generation in each transmission throughout the entire test interval, demonstrating 
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Oil Analysis – Total Acid Number (TAN)

SAE 50 Long-Life Synthetic Transmission Oil Delta TAN

Results
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Transmission Component Ratings
-

in ASTM Distress Rating Manual 21
 

Numerical Distress Rating Scales for Gears*

Value Level of Distress

None
Trace

8

5 Medium
4 Medium-Heavy
3 Heavy

Heavy to Catastrophic 

Heavy to Catastrophic 

0 Catastrophic 

* Applies to all components in this document
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Merit Rating  

Burnish An alteration of the original manufactured surface ranging from a dull to a 

Wear The removal of metal, without evidence of surface fatigue or scoring, 
resulting in partial or complete elimination of tool or grinding marks and/or 

Abrasive Wear

Adhesive Wear

Rippling An alteration of the tooth surface to give an appearance of a more or less 

NOTE:

Ridging An alteration of the tooth surface to give a series of parallel raised and 
polished ridges running in the direction of the sliding motion, either partially 

Pitting

Spalling  

Scoring

Discoloration

Corrosion

Chipping Ring and pinion gears – A condition caused in the manufacturing process in 
which a small irregular cavity is present only at the face/crown edge inter-

accumulate after tooth surface wear relieves the compressive residual stress 

Sludge

 

Table taken from 
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Mainshaft Overdrive Gear

Condition Drive Side Coast Side
Burnish Dull Dull

Wear 8 8

Rippling

Ridging

Pitting

Spalling

Scoring

Discoloration

Corrosion

Results
dull to brightly polished  

dull  
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Condition Drive Side Coast Side

Burnish Medium Bright Medium Bright
Wear 8 8
Rippling

Ridging

Pitting

Spalling

Scoring

Discoloration

Corrosion

Upper Right Countershaft Overdrive Gear

Results
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Condition Drive Side Coast Side

Burnish Medium Bright Medium Bright
Wear 8 8
Rippling

Ridging

Pitting

Spalling

Scoring

Discoloration

Corrosion

Mainshaft Input Drive Gear

Results
 

 
 

CLOSEUP
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Condition Drive Side Coast Side

Burnish Medium Bright Medium Bright
Wear 8 8
Rippling

Ridging

Pitting

Spalling

Scoring

Discoloration

Corrosion

Upper Right Countershaft Mating Gear

Results

 

CLOSEUP
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Upper Right Front Countershaft 
Bearing Merit Ratings

Condition Cups Rollers

Wear 8 8
Scoring

Pitting

Spalling

Discoloration 8 8
Corrosion

Roller End Wear - 8

Upper Right Front Countershaft Bearing

Results

 

Merit ratings of 8 (trace-light) -

ROLLERS

INNER RACE

OUTER RACE



Page 14

Output Shaft Bearing

Results

trace) and 8 for wear (trace-light

* Disassembly damage on output bearing cup

Output Shaft Bearing  
Merit Ratings

Condition Cups Rollers

Wear 8 8
Scoring

Pitting

Spalling

Discoloration 8
Corrosion

Roller End Wear - 8

ROLLERS

OUTER
RACE

INNER
RACE

NOT A
BEARING
SURFACE
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Auxiliary Sliding Clutch

Results
 

light-medium
high and denotes a trace -

CLOSEUP

Auxiliary Sliding 
Clutch Merit Ratings

Condition

Wear

Chipping

Sludge 8
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Direct Sliding Clutch

Results
Direct sliding clutches lock and unlock the appropriate gears to their shafts depending on the gear the driver 

 
light

light

CLOSEUP

Direct Sliding Clutch 
Merit Ratings

Condition

Wear

Sludge
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Synchronizer Assembly Ratings

Results

-
trace

CLOSEUP

Synchronizer Ring – High Range

Synchronizer Ring – Low Range

Synchronizer Rings 
Merit Ratings

Condition High Range Low Range

Wear 8 8
Sludge

Discoloration Not Rated 8
Fiber Material Not Rated
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Range Shift Yoke

Results

trace-light amounts 

CLOSEUPS

Range Shift Yoke 
Merit Ratings

Condition

Wear 8
Discoloration 8
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Output Assembly

Results
The output yoke and seal undergo nearly constant rotational stress at varying speeds and loads, presenting 

trace-light 

light) and 
sludge (trace

Speedo Rotor Assembly Output Seal

Normal condition 
due to exposure 
to environment.

Output Yoke & Seal 
Merit Ratings

Condition Yoke Seal

Wear 8
Sludge -
Grease Packing -

OUTPUT
SHAFT

OPENING



Conclusion

-
 

Ratings for other components prone to elevated wear, including the high- and low-range synchronizer rings 
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