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Improvement of Fatigue-Proof Characteristics of Link Members
Under Impact Loadings by a Spring-Actuated Mechanism

Kil Young Ahn", Sang Hu Park™", Boo Youn Lee*, Won Jin Kim"” and Il Sung Oh’

ABSTRACT

The air circuit breaker (ACB) with the spring-actuated mechanism was studied to improve the fatigne-proof
characteristics of its link. The low-cycle fatigue fracture phenomenon occurred on the critical link, called h-link, of ACB
from the repeated rapid closing and opening operations. To analyze the cause of failure, dynamic FE-analysis on the h-
link part of ACB was performed considering the velocity and acceleration of the links per time as boundary conditions,
which were obtained by using ADAMS. Also, the S-N curve obtained by experiments was used to investigate
requirement on the fatigue-proof characteristics. Then, to reduce the maximum tensile stress on the h-link, three types of

h-link were examined and one of them was selected.
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Fig. 1 Photography of air circuit breaker; (a) front view

and (b) interior view
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Fig. 2 Operating mechanism of air circuit breaker; (a)
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schematic diagram, (b) loading history of h-link
during closing operation
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Table 1 Material properties of S45C under heat treatment

14 NYe FRsHA

Properties Values
Yield stress 1188.6 MPa
Ultimate stress 1434.0 MPa
A7 PG AANEL L12% e, ol Ay

el HA =3 (brittle failure) AL YEFAT

2.2 I2AY
EA HE sasc Age v2 AEE 9% A

HHAL ASTM 3 " o] gAstY A=A, 10
F 279 #42 AR Al 2%"(10ton MTS)ON A 4 ~
8Hz 9 Sine T¥-& o] &I 3FAAE AlE3Ho
HZAES FH3Ah B2 AY APE Fig 3
AN E & dxol $HANEZL HZFH log F
I AEAJ AV &S ¢ F U3 A ()F
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§=2315-(441.3)logN (MPa) 0]
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Fig. 3 S-N curve (R =-1)
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Fig. 4 Finite element model of h-link parts
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Fig. 6 Experimental setup
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Fig. 7 Comparison of ADAMS and experimental results
of displacement of moving contact during closing
operation
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Fig. 8 Rotational angle(radian)—time(ms) curve of c-link
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Fig. 9 Principal stress distributions of (a) analysis model
and (b) h-link
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Fig. 10 Three types of h-link shape; (a) original shape,
(b) modified-shape 1, and (c) modified-shape 2
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Table 2 Maximum principal stresses of the h-links

Type of H-Link

Max. Principal Stress (MPa)

Original shape 910.2
Modified 1 shape 529.9
Modified 2 shape 454.4
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Fig. 11 Maximum principle stress distribution of the h-
links; (a) original shape, (b) modified-shape 1,

and (c¢) modified-shape 2

Fig. 12 Photography of (a) original and (b) modified-

shape2
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