


























































































































































USUALLY WARRANTABLE — FACTORY ASSEMBLED
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IMPROPER SET-UP

Heel Loaded
(Most Common Situation)

Contact witness marks, pitting or spalling on the 
bevel pinion drive are not distributed, but isolated 
to the heel only, the failure is typically 
warrantable.

Figure 1 — Spiral Bevel Pinions

Figure 2 — Heel Loaded
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IMPROPER SET-UP

Root Line Pitting

This gear set was set up with the contact pattern 
too deep into the pinion root. This caused pitting 
on the bevel pinion and chipping on the gear drive 
tips. Tooling marks are still on the bevel pinion 
and no flank material pushed over tip (sharp) 
indicates that this condition did not result from 
overload.

Figure 3 — Spiral Bevel Pinion

Figure 4 — Spiral Bevel Gear
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IMPROPER SET-UP

Toe Loaded

Contact witness marks, pitting or spalling on the 
bevel pinion drive are not distributed, but isolated 
to the toe only, the failure is typically warrantable.

Figure 5 — Spiral Bevel Pinion

Figure 6 — Spiral Bevel Gear
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LOOSE POWER DIVIDER NUT

Situation Indicating Power Divider 
Nut Was Loose

The power divider nut has loosened, allowing the 
pinion to move toward the gear and lose all 
backlash. The resulting interface caused the tips 
of the pinion to break down and the central areas 
of the gear teeth to break out.

Figure 7 — Damage Caused by Loose Power Divider Nut
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DEFINITION OF OVERLOAD
Overload is the result of truck usage beyond the 
limits set forth by the vehicle and carrier 
application categories for which the truck was 
registered at the time of sale.

Overload condition is created over time when one 
or a combination of any of the following limits are 
exceeded:

r Operating on grades exceeding maximum 
allowed.

r Operating on road conditions more severe 
than those allowed.

r Operating on specified grades or road 
conditions in excess of percentage allowed.

r Exceeding GCW limits.
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USUALLY NON-WARRANTABLE

OVERLOAD

Low Cycle Fatigue

This failure was due to low cycle fatigue. It was 
highly overstressed with very few beach marks. 
Notice the large final fracture.

Figure 8 — Low Cycle Fatigue
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OVERLOAD

High Cycle Fatigue

This failure was due to high cycle fatigue. It was 
overstressed with beach marks through most of 
the tooth cross-section and a small fast fracture 
area. Unbroken teeth should have signs of 
overload.

Figure 9 — High Cycle Fatigue
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USUALLY NON-WARRANTABLE

OVERLOAD

Surface Fatigue

In this overload situation note the erosion of the 
tooth surface material. On the pinion teeth the 
material is rolled over and the tip is sharp. Pitting 
and spalling commonly starts at high stress areas 
and spreads across the tooth contact areas.

Figure 10 — Spiral Bevel Pinion

Figure 11 — Spiral Bevel Gear

...continued
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OVERLOAD

Advanced Surface Fatigue

In this case of advanced failure, the pinion tooth 
surface is so worn, the contact is dropping to the 
root. Note all tooling marks are worn away. With 
the active tooth profile worn away, scraping, 
plastic deformation and the start of surface pitting 
has occurred. Superficial pitting has advanced to 
destructive pitting and becomes spalling as it 
moves through the case hardening. Finally, the 
entire tooth structure has begun to fatigue and 
break down.

Figure 12 — Advancing Failure

Figure 13 — Advanced Surface Fatigue
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LUBRICATION FAILURE

Loss of Oil EP Additive Due to Lack 
of Maintenance

The EP additive in the lubricant has been 
depleted and not renewed by changing the 
lubricant, resulting in metal-to-metal contact on 
the mating teeth. The effect is wear and pitting on 
the teeth. Warrantable failures can be 
characterized by pitting in localized areas. 
Lubrication failures are characterized by wear 
and pitting covering the whole tooth flank. The 
gear teeth are not sharp due to material 
movement over the tips, unless overloading has 
also occurred.

Figure 14 — Spiral Bevel Pinion

Figure 15 — Spiral Bevel Gear
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LUBRICATION FAILURE

Lack of Oil

This bevel pinion was damaged by lack of 
lubrication. Note the extreme scuffing.

Figure 16 — Bevel Pinion
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