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Wear Characteristics of Plastic Pinion Against Steel Gear
for Different Pitch Line Velocities
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Abstract

Wear characteristics of Nylon and acetal pinions against steel gears for different pitch line velocities
was studied with a power circulating gear test rig under unlubricated condition. Specific wear rate was
measured as a function of tooth number, module, tooth width and total revolution. The worn tooth
surfaces were examined with a profile projector. The Nylon pinion showed lower specific wear rate
than the acetal pinion. However, the Nylon pinion was fractured at high tooth loads, whereas the acetal
pinion exhibited a steady wear behavior. The wear characteristics of Nylon pinion varied significantly
with the pitch line velocity. Wear occurred most severely at the tooth tip and the region immediately
below the pitch line of pinion. The dominant wear mechanisms were adhesion and abrasion.
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Table 1 Specification of the test gears N o . =2 = o1 on __E}_ ] j
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pinion | Gear 2 vprof wohE R WS At s,
Material Nylon / Acetal | SM45C
Elastic modulus [N/mmz] 2900 / 2620 210000 [/VV
Module 2 $ z-2-m~b-NT
Number of teeth 30 —I 45
Pressure angle [deg.] 20 ) o . s
Profile shift coefficient 0 o714 W, o z—]]&]u]- =0 [mm’]
. 3 Q) 2=
Dia. of pitch circle [mm] 60 90 z : 'L]ljol AT
Dia. of tip circle [mm] 64 94 m Eg (mm]
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Rotation speed [rpm] 1273 U A EEo A E7) dlupdiko] 130% A
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Revolution |x 10°] 1, 3,5 10 7”4: 57}2’;}‘0“1:]-
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Fig. 3 Projected drawings of tested acetal pinion
specimens for pitch line velocity of 3m/s
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Fig. 4 Projected drawings of tested acetal pinion
specimens for pitch line velocity of 4m/s
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Fig. 5 Projected drawings of tested Nylon pinion
specimens for pitch line velocity of 3m/s
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Fig. 7 Variation of acetal pinion tooth profile

with applied load for pitch line velocity
of 3m/s
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Variation of Nylon pinion tooth profile
with applied load for pitch line velocity

of 3m/s
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Fig. 10 Variation of Nylon pinion tooth profile

with applied load for pitch line velocity
of 4m/s
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