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Abstract Generally, the durability of the parking lock gear is evaluated through an endurance test for the entire transmission
but no test standard exists for the durability test of one part of a parking lock gear. Therefore, in this study, the
durability test standards of the parking lock gear were determined autonomously, and the durability performance test
was conducted. A static fracture test was carried out to determine the yield strength of the parking lock gear, and
a durability test condition was set to 60 % of the yield strength. The durability test of 1,000,000 times was conducted
under the given conditions using a dedicated test jig manufactured for the test. Because the jig fractured during the
static fracture test, finite element analysis for the jig was carried out and the jig was re-designed. The modified jig
was manufactured and the durability test was carried out based on the test standard of autonomously. The basic data
on the performance and endurance limit of the parking lock gear were obtained using these tests and analyses, and
the basic data will be used as fundamental materials for the design and the development of the parking lock gear.

Keywords : Durability test, Finite element analysis, Lock pawl, Parking lock gear, Yield strength

L A& 7b whzoh Wiz Bz ggo] WweElojx|a glrt. ¥et o}
2, AFEAL A A E YT g B ohe)
2147100 SolMHA AEA} 244 e FA R 7 : -

&3t
NAR-EEC] 171538 B B e AR By
I drk AsAHtEe] T8 AR vx AYolA
o ez}
-, =4

, BEE FINTNA e S Hadke] flste]

"Corresponding Author : Sung-Young Park(Kongju Univ.)

Tel: +82-41-521-9275 email: sungyoung@kongju.ac.kr

Received March 20, 2018 Revised April 30, 2018
Accepted June 1, 2018 Published June 30, 2018

104



AFEAHE I g 7]ote] viTAIE s Al A

OII

AFA U 5
of, A5 9=
g et FojEa

o i anlAel 87 FUE Q5
o Ay PE] WA g
STk ek A T s

Hrhe Ao Bag Age] wa glek. Aol
chFe 2153} 32lo] A4 whizel, olo] thet v
FRE dZak gl weA Basit AR BE

o WT A% W7k o A A A
A

2 w7 o] gl A o RE g BES 2}
Fll A FHste] W A=A W sE B7tet
= S WA R71E olgste] 7k WAl S
3= el glrk. siA A 7 e Ale A Fel 4
gobe st BAAE vgoR g2aae seshs
o t{3-6].

A $E] WP U Qe AFS) HA B
AGARE 250 of 9 o 5l e 174 Ak
© Fadth A PEEY TR Yy

A 30 AEYE F b o Alw
AGe ARl A
REe) F2H0
e BEel

-
N
)

il

4
0

~

Py
g

N
—

(¢3

T
£ o

N,

2

rlr

o
$
rir

=l

oY

Fig. 1. Parking lock gear structure
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Fig. 3. Torsion bar torque tester
(a) Manufactured jig (b) Tester with assembled jig
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Fig. 4. Static fracture test result
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Fig. 6. Simulation models
(a) RO.1 model, (b) R0.8 model, (c) R2.5 model
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(a)Computational mesh (b)Boundary condition
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2333.3 Max
1884

14346
985.29
535.94
86.587
-362.77
-812.12
-1261.5
-1710.8 Min

2333.3 Max
1884
14346
985.29
535.94
86,587
-362.77
-812.12
-1261.5
-1710.8 Min

2120.3Max
1652.7
1058.6
750,58
44254
1345
-173.54
-481.59
-789.63
-1097.7 Min

2120.3Max
1652.7
1058.6
75058
44254
1345
-173.54
-481.59
-789.63
-1097.7 Min

1795.6 Max
14464
10971
7479
398.65
49405
-299.84
-649.09
-098.34
-1347.6 Min

1795.6 Max
14464
1097.1
747.9
398.65
49405
-299.84
-649.09
-098.34
-1347.6 Min

©
Fig. 8. Computational results (Maximum principal
stress) (a)R0.1 model (b)R0O.8 model (c)R2.5
model

Table 1. Mean stress distribution (Unit : MPa)
Location RO.1 | RO.8 | R2.5
ocano model | model | model
Lower edge of the lock pawl 2,400 | 2,100 | 1,000
Gear tooth contact location of the lock pawl | 1,500 | 1,500 | 1,100
Lower edge of the gear tooth 1,600 | 1,600 | 1,700
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