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Experimental Study for the Durability Enhancement
of Plastic Spur Gear

Choong Hyun Kim, Hyo-Sok Ahn and Tae Hyong Chong
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Abstract

Operating test of power-transmission plastic spur gears were performed inspecting both characteristics
of friction-wear and endurance, and suggesting endurance improvement method that either drills internal
holes of tooth or inserts metallic pin in the internal hole of tooth and verifying this newly-provided
method. In case of acetal gears, amount of friction-wear is observed to increase by development of
plastic deformation and increase of tooth stiffness due to brittle material property of acetal. To the
contrary, in case of nylon gears, suggested method is shown to drop down the tooth temperature for
about 3~10 T than original gear, thus amount of wear is reduced by over 30% and operating life
prolonged by more than 200%. Hence, suggested method is proved to be practically applicable to the
plastic gears made by soft polymers such as Nylon.
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Fig. 1 Schematic view of the gear test rig

Table 1 Specification of the test gears

Pinion Gear
Material Nylon / Acetal SM45C
Elastic modulus [N/mm’] 2900 / 2620 210000
Module 2
Number of teeth 30 45
Pressure angle [deg.] 20
Profile shift coefficient 0
Dia. of pitch circle [mm] 60 90
Dia. of tip circle [mm] 64 94
Tooth width [mm] S 10
Clearance coefficient 0.25
Machining Hobbing
Grade KS 6 KS 6

Table 2 Properties of the plastic materials

Properties Materials Nylon Polyacetal

Specific Weight 1.39 1.63

Tensile strength [MPa] 62 65

Hardness, Rockwell RI11~R118 M94, R118
Table 3 Test conditions

Applied load [N/mm] 9.8, 19.6, 294

Rotation speed [rpm] 1273

Pitch line velocity [m/s] 4 (for pinion)

Revolution [x 10°] 10

Environment Air

Temperature Room temperature

Humidity 35 ~ 55%
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Fig. 2 Dirilled hole in a pinion tooth
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Fig. 3  Temperature measurement
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