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On a Method for the Durability Enhancement of Plastic Spur Gear
Using Finite Element Analysis

Key Words:

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

Finite Element Analysis(f3+2.4314), Plastic Spur Gear(Z&}28 29

7199),

Maximum Stress(Z] ] -3-), Tooth Tip Displacement(©] EH %)

Abstract

Stress patterns are created in the plastic spur gear tooth body by introducing a hole or a steel pin to
improve stress distribution. Static analysis using finite element method is carried out to show the effect.
The result shows that maximum stress as well as tooth tip displacement is dependent on the size and
location of a hole or a steel pin. When a hole located on the tooth center line, the maximum static
stress level and the tooth tip deflection is always higher than that of a solid gear. But, a considerable
reduction in the maximum stress and tooth tip displacement is achieved by insertion of steel pin.
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2. i,?—‘ﬂ—ﬂj*_é”ﬂ Table 1 Specification of the plastic pinions
Materials Nylon Acetal
%E}:)—\_E}] . L] 5 0“ }\1 s 6}% % @1 = A= Elastic modujus [N/mm’] 2900 2620
FE FEaisy B ANSYS® Ver 548 AH4 4 .
ol sl AT Poisson’s ratio 035
Module 2
21 EHME% Number of teeth 30
Table 19 Ueld YL 71xE ZagAday Pressure angle [deg.] 20
ol 0](tooth) g s Yoz 2wer o5 6 Profile shift coefficient 0
7“94 ;f—izé(node)—% 7]'7(15‘ /ﬂ?%] E“;%% /‘\]1—7_}-603 [ Dia. of pitch circle [mm] 60
2 o]4d 2x9 #HALARAE AR Dia. of tip circle [mm] 64
A5t = 81719 HEHAEE 2= ¥y Clearance coefficient 0.25

AR oY ofhEoZ 2m(RB)S FoIE

e drimeE FAHD GY5AS 7

A ae AAsos, AR olHAGmesh)d / C\

4 fdsto] ZBWsA} AP BAM BT 2 LT
A3 A

d 243 JAAES 8 Fr 2uselz d L e
(smartsize) 7]'8-& o] 481 Q A(element)d] 7 f = ! .
F5E ARsel JAE ATANHES 5 [
.09 L f‘r N
w4278 guser] s Fo @ ST Pt
F FY WA Y F4A AN AU P
BEme FEez del MAHAT T
T BAE9 ANE Azt w0, mi5, 18 P wed
mROE MAsPon A ZEo] 20lmz T Lo
Feol A EL 217} 02, 04, 28|31 1.0mmol L}, ‘
JUAA P AFAMA EolE Ty FA
9 Y AU 7|F02 Fto Yotz mn2 Fig. 1  Possible location of a hole center in a
A Ag Fol ¥ 7RE AASL o F @ R plastic pinion tooth
o e FAY AARL FYAEE 5

22 ZAEAH H o5
Aol shFo] Agstol= PO AAFEL x,
y Hgoz FAYe] BAGA dx= e F
221¢ dAsa, dRT AEe dFdF2 upA
otk 35S Fig. 19 5 AWY JEFE
A G Hade) AFgFES} a2 mtx oy
AGHARZ FAHE F MY 71ZUE(key point)
g Adsts M2 dh5o] WY (surface pressure)
oz Agste Aon FAHIAG. o B 8 Fig. 2 Mesh and boundary conditions of a plastic
28 e dRdols & 0.73mm=EA A A pinion model : hole radius = 1.0mm,
QBEE oo oF 11.8%ol slTatc} distance from the hole center to the pinion

center = 28mm
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(a) Solid, Max. tensile stress = 59.1 MPa

(b) Hole, Hole rad. = 1.0mm,
Max. tensile stress = 67.4 MPa

(c) Insert, Pin rad. = [.0mm,
Max. tensile stress = 52.6 MPa

Fig. 7 FEM analysis results for stress distribution

and displacement
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