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A Study on the Spring-Link Mechanism to Improve the Shock-proof Characteristics of Link
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ABSTRACT

One of the spring-link mechanisms, the air circuit breaker{ ACB), was studied to improve the shock-proof characteristics
of it. The low-cycle fatigue fracture phenomenon was occurred on the critical link, called h-link, of ACB for the repeated
rapid closing and opening operations. To analyze the cause of failure, dynamic FE-analysis on the h-link part of ACB was
accomplished with considered the velocity and acceleration of the links per time as boundary conditions, which were
obtained by using ADAMS. Then, to reduce the maximum tensile stress on the h-link, three types of h-link were suggested
and one of them was selected. From this study, we suggested the process of analysis on the high-speed motion behavior part
related low-cycle fatigue fractures.
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Fig. 2 Schematic diagram of operating mechanism of air
circuit breaker
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Fig. 3 Finite element model of H-Link parts

Fig 3 o) dehd 2d g4 7% sz 2
TFE FoA WrEAHQ ANHAEA 2oty FEp
shEo) AF dojubs YA b o) Y AL £
37] 9% Zlojuk o714 PAc = Figz ol &
whe} ol slel AxaAYs S Y2 b o g
2 Y3 b o) nHoz P $EH Hed
0 EAYd osiel WA b b Awe WA Rt
WA B ATelNE YA b YEAAE %ol
A= *?7417% Halolel A #Ha h o g
AAdste] FAA FA Hele €& H23AA
Hrewgel FHEnE sl

T Ao AEE QA(element)s HI ¢ 9
FAhe A 2 2(solid element)E AE-3F _0_\11

Uz EE 4 QA(shell clement)E AME 3T

- 778 -



A (rigid body)Z 7FA 3Gt el sfH e A€
P c 9 WA h o BAYS dAe] o]de SM4sC
HEaEAHS AHEsded, £ 46 #d A

Table | & ZH®

Table ! Material properties of C-Link and H-Link

Properties Values
Tensile strength (MPa) 652.1
Yield strength (MPa) 425.5
Poisson’s ratio 0.27
Density (kg/mm) 7.91e-06
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Fig. 5 Rotational angle(radian)~time(ms) curve of C-Link

22 34 N84 H7t

2484 Pam-Crash®E AME3IG e siA R
9 g FAZAY AHAHE Frsr) Hsd
ADAMS 9 &M@zl vims Bch ¥nyde
P43 ¢ 9 B3 h o BE v (contact force)?) !l
ADAMS 2 &A%t %9} Pam-Crash 2 4 Z &
o ytgo] AAHA FHAHANHLE A AR A
gt wkge] #Z7)7b v ol Wk ojRE HF
A2 g &= HH iy AE 28 (material modeling)
ol ztol7t U7l fEQ Roeg wdEy, A8
Ao Alg el Wig B Fgs AL Ad¥He=
T3 Wy 48t FF Hog "Havtk grh
Fig. 6 1= ADAMS 2} Pam-Crash & 7% H& W
32 vjwsich

(kN)
10

FEM(Pam-Crash)

0 5 10 15 20 25 30 35
(ms)

Fig. 6 Comparison the contact force of ADAMS and that
of finite element method(Pam-Crash)
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Fig. 7 Principal stress distributions of (a) analysis model
and (b) H-Link
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Table 2 Comparison of maximum principal stresses on
three types of H-Link

Type of H-Link Max. Principal Stress (MPa)
Original shape 446.4

Modified | shape 434.6

Modified 2 shape 414.3
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Fig. 10 Photography oforiginl and lected shape
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