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Thermodynamic Performance of Plastic Helical
Gear and Steel Worm Transmission
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200092, China)

Abstract: According to the gear engagement theory. the
gearing equation between plastic helical gear and steel worm
was carried out. The bulk temperature field of the gear pair
was established based on MSC. Patran/Nastran. An analysis
was wade by finite element method(FEM) and the relationship
load, buck

temperature in the process of heat balance was obtained. Based

between temperature and environmental
on Hertz contact theory, the finite element analysis result was
verified. Study results show that the heat transfers from the
meshing gear tooth surface to face and non-working tooth
surface gradually; the highest temperature is around the
central pitch circle of the meshing gear tooth and the lowest

on the end gear.
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Tab.1 Basic parameters and structure sizes of gear

2 5 WS/ ) LB H AR/ mm S BEIR B AR/ mm 5 T0 5 B A%/ mm AR [ B A%/ mm
AR 1 o A 1 82.493 3.232 4 9.567 7 12.067 7 6.442 7
TRy 40 7.507 47.343 8 50.432 3 52.932 3 47.307 3
x2 ERHERSWNERTHIEEESH
Tab.2 Physical performance parameters of plastic helical gear and steel worm
eS| AR i/ MPa EL/NEA PNk R E/K ! B Y /MPa MER/(Wem L K !
A 1] o A 210 000 0.3 1.3x10°° 80 769. 231 48.5
B 3 500 0.4 13.7%x10°° 1 250.000 0.3
=3 ERHERSRFRITHRNIZESH
Tab.3 Thermodynamic parameters of plastic helical gear and steel worm
, ! . 3 2B 5RO/ XL R (55350 NI .
Fomy R /(W « mm-2) AT THARCID/ W /C
il W AT 250 0.015 0.005 25
Rk Et 200 0.010 0.005 25

1 U EE @ =30 mm, BT m, =1.25 mm, BT E A a0 =20, S50 5E b=10 mm, EAE ¢ =1.836 9,4 R4

X1 = X9 :Oaﬁm%%ﬁ H.* =1,15TE &% C* =0.25.

B4 BRHERSMHERTRSEAEERES
Fig.4 Bulk temperature field of plastic helical

gear and steel worm
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Fig.5 Finite element contour for tooth profile and stress distribution under bulk temperature field
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