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Vacuum interrupters in order to be used in various switch-gear components such as circuit breakers,
distribution switches, contactors, etc. spread the arc uniformly over the surface of the contacts. The electrodes
of vacuum interrupters are made of sinter-forged Cu—Cr materials for good electrical and mechanical
characteristics. Since the closing velocity is 1-2m/s and impact deformation of the electrode depends on the
strain rate at that velocity, the dynamic behavior of the sinter-forged Cu—Cr is a key to investigate the impact
characteristics of the electrodes. The dynamic response of the material at intermediate strain rate is obtained
from the high speed tensile test machine test and at the high strain rate is obtained from the split Hopkinson
pressure bar test. Experimental results from both quasi-static and dynamic compressive tests are interpolated
to construct the Johnson-Cook model as the constitutive relation that should be applied to simulation of the
dynamic behavior of the electrodes. The impact characteristics of a vacuum interrupter are investigated with
computer simulations by changing the amount of chromium content.
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Fig. 1 Structure of a vacuum interrupter
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Fig. 2 Schematic diagram of specimen (ASTM E-8)
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Fig. 3 Engineering stress-strain curve of sinter-forged

Cu-Cr alloy from static tension test.
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chromium content; (b) 30 % chromium content.



2004

ok 2
™

s

44

o s 7} o] Fof A A

neistel frEad F4e

o wehA g

oA 8o
T

off
tlo

o

o\ o
Iy ol

2 AXrak et Fig.10 & FAHA
FEah BdE A Aotk AHEH
= 8-node brick 84901 Q4 4= 10844 7l o]
A 14836 Motk A= Aol A

i 7Hs-ol = e (wipe spring)o] A
= o] At} Figd ol Aot o] Heharee 27

o T

H b 1 Jo ro

=S F7) 9ste] Euto] AA R 1A H o]
o Agaxy o] A3y 4= 1185 N/mm ©]

R VRS G AR: A LA

(b)
Finite element model of a vacuum interrupter:
(a) electrode; (b) whole model.

Fig. 10

451

ol U@ s A 2 A FE Aole] AL
=AU 289 FRdel 4 mae g
o %5 27 AYLY A7E fARAR, A
zko] Aol wer AP F7] L Qo] Fid
v AFE Hola vt 53] AF FHEC] 10 %
9l ndlo] AHY FEL %x7] 23 MAF 3, &
wdyl nlusle] AgF o g Eo] s A4 =
o511 gt}

Fig. 12 o I& 3ol 10% <1 Ede] s}
of Mol $HERE wASATh HNAR AA
4oz AAF FeelM BEY FEAQ o)

0.30-

o —o—90% Cu_10% Cr

£ 0.25- —o—85% Cu_15% Cr

e —2—80% Cu_20% Cr

S 0.201 —v— 75% Cu_25% Cr

= —o—70% Cu_30% Cr

& 0.15-

(]

c

$ 0.10 i

2 L

8 0.05

g

G 0.00-

Time (ms)

Fig. 11 Chattering characteristics with respect to the
amount of chromium contents.

(b)
Fig. 12 Stress distribution of the electrodes for 10 %
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