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Modification
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Abstract: The failure of the gear varies in the power transmission process depending on the contact load
distribution pattern of the tooth surface. In addition, the uniformity of the load distribution on the tooth

surface is a factor in evaluating the stability of gears, and also affects the noise, vibration and lifetime
of gears. In this study, the load distribution according to the shape of the tooth surface of the gear was
analyzed and the load distributed on the tooth surface by the gear tooth modification was compared
with the actual engine test. As a result, both the compressive strength and bending strength were

improved and the safety factor was also increased by 24% and 58%, respectively.
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Fig. 1 Photograph of the pinion gear failure case

Fig. 2 Photograph of gear failure surface (left),
SEM image of gear failure surface (right)
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Table 1 Specification of the gear

Pinion Wheel
Module 3
Pressure angle 20 °
Helix angle 15 °
PCD (mm) 95.245 426.534
Ratio 448 : 1
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Fig. 4 Tooth lead profile image before crowning
modification (left, right)

Fig. 5 Schematic diagram of tooth lead crowning

modification
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Fig. 6 Tooth lead

modification

profile image after crowning
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Fig. 7 Photograph of red painted gears for test
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Table 2 Conditions of engine test

Test condition
Torque [N.m] 54.91
RPM 1800
Time [min] 10
Gear oil SAE 30
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Fig. 8 Micro geometry optimization before, Right

Fig. 9 ¥ 7% A #Z3 4 A #=
AR FEEE UEHH= olu Aot A X
el s4 Aol WE gy ggoR

atgo] A= AL

= A eI o] ZEdAe ke X9
of MFEo Aol = 5 L=

ol T A= AN W A9 AA
(©] B ) 97548 mm / XE 154
At om, 33X XA A9 A7 e
4 03 97519 mm / AZ 52,952 mmoll A
HATH AW BE 5 AF(Ky)el 1A Al
Z9 3% 7 4% A" A4 811 N/mm, F3
AW 843 N'mm= UEptow, izl AW Ky,
= 1758 / ¥ AW} Ky 1858 =7 Al
= At} I1SO 6336-1:20062] 71Fol we} =4 7
shgl 7ols Kyu7h 12 013l A4S 7lee] &
g 3k F27t o FF o)A gt 7ol e st

BT VA AS Kyt 19] 2330k DL

o

Load per unitlength (N/mm)

Foce distance (mm)
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

E 05
5 100] 4 ) oo S
. !/ | LB
R DR |
= 0 5 10 15 20 25 30 35 40 45 50 55 60 69 70 “ 57
Foce distonce (mm) °
-E,,,, e
5
2
~<=—akEngine Propeller ==

Fig. 9 Micro geometry optimization before, Left
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Table 3 Gear safety factor (S, Sy)
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