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Reliability evaluation of coil spring for fuse with
multiple performance parameters

YANG Chenggiang' , GU Xiaohui' , PAN Shouhua®
(1. School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China;
2. Xi'an Qinghua Cooperation, North Special Energy Group Co. Ltd. , Xi’an 710025, China)

Abstract; As a common energy storage component in fuse, spring is an important part which affects the reliability of fuse. The failure of fuse
will cause serious hidden danger. In order to accurately predict the change of reliability of the spring for fuse during storage, a multivariate normal
reliability evaluation method based on modified Arrhenius model was proposed. Taking the stress loss rate and permanent deformation rate as
performance parameters, the constant stress accelerated test was designed to obtain the degradation data of spring at 120 °C, 130 C, 150 °C and
160 “C. Anderson darling statistics were used to verify that the optimal distribution of degradation was normal distribution. According to the
modified Arrhenius model, the degradation trajectory curve of spring at storage temperature was obtained. Based on multivariate normal distribution,
the storage reliability model of spring was established, and the change characteristics of spring reliability during storage were analyzed. Compared
with other reliability models, the prediction results of this model are more accurate, which provides a theoretical basis for the condition-based
maintenance of fuse.
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Tab.1 Degradation parameters detection time
h
R K WUCH h
AR/ C

1 2 3 4 5 6 7 8 9 10 11 12
120 6 15 33 49 65 97 137 177 217 281 345 497
130 4 10 22 38 54 70 110 150 190 254 318 406
150 2 4 16 26 38 50 62 78 94 114 154
160 1 11 16 24 36 52 68 84 100 116
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Fig. 1 Fixture and installation
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Fig.2 Performance parameter degradation curve

2 ETF{EIF Arrhenius #&E 5 [E V1357

2.1 MEERUHLIESE

ZEAX M AT B e A AR AL A AT
ESUVSF

y.=aln(t) +b. (4)

ey, WHEES 2(2=1,2) TR FEAYIB 1L
fisa, WA 2 DB RERVIB AL A 0, N 2
B AL AR BB R 5 0 B ARIE ], BN b

TRAERLTIKA T, B35 2 DMERESBUER | Ik
R B A RS AR AR I 7,

, 1 <
Yik = ?zyijzk (5)
j=i

Ay A (0 =1,2,3,4) DRLJKF T 5
(=12, ) MR 2(2=1,2) B R o



HUUEINEEE S CIE AR - 203 -

51 NG R e A
RN OBEY A €
MR (4) Ay AT AR EEIRE T, T4 2

MMERESHLR L *%%”Bﬁf‘%ﬁﬁlﬂﬁ,ﬂfr%ﬁ
,n%'ﬂu%% 2,

R2 BURSERENSHMGIHE

Tab.2 Parameters estimate of degradation curve model
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Tab.3 AD test of stress relaxation rate
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160 0.481 5 0.344 6 0.450 4 0.428 4
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Tab.4  AD test of permanent deformation rate
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