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Experimental Study on Safety in 12 kV/1 250 A Switchgear Applied Shape Memory Alloy Spacer

YIN Ligeng, CHEN Tianxiang, LIU Yongming, HUANG Zhezhi
(Fujian Key Laboratory of High Voltage Engineering, Xiamen University of Technology, Fujian Xiamen 361024, China)

Abstract: Overheating may affect the security and stability of operation in switchgears. Contact resistance of copper
connection is one of the most important causes of overheating. In order to reduce contact resistance and to improve
the safety of equipment operation, the switchgears mentioned in paper use shape memory alloy spacer. Through the
experiment of shape memory alloy spacer,the relationship between recovery stress and temperature is analyzed. The
effect of temperature rise on the contact resistance is studied in connection used common spacer and shape memory
alloy spacer, and the inner temperature rise of switchgears used both spacers at rated current is also studied. The
results show that, the recovery stress of memory alloy spacer increases significantly with the rise of temperature in
the condition of tightening loose, the contact resistance of connection applied shape memory alloy spacer decreases
significantly compared to the commons, and there is also 3~6 °C temperature drop of the temperature rise,which
will help the improvement of stability of switchgears.
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Fig. 1 The curve of shape memory effect
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Fig. 2 The model of recovery stress
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Fig.3 Therecovery stress curve of shape

memory alloy spacer
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Fig. 4 Thermal cyclic recovery stress curve of shape

memory alloy spacer

FEREIG B 2 IRIG AL R J5 2 BRI 4 5
51 BRI L EEA R — 3, 5 2 IR 4L
TG S EE BARTH 1 kIR, ik &
IR A O TE 2 AR A 5 [0 2 0 —R B i
g TRoe, 78R IEIRE T RE IR FR R A M &
710 X[15, 18RI A & FE M L R &4 &t
— FE UG R 5 T AR S50 A 4 T A2
32 RALEBRRMICIZESRRNEREDCE

firh B8 B X Eb i 06

R 5 38 48 S A A 7 0 42 fio i BH—
T B2 Z WLIET 5, BT S(a) (b) ()P A1, 7E 5.10,15 N-m
AT, R ICAC A 48 R 1 42 fk e BEL Bt L 2 T 55
B & B AIG , 72 20~50 C42 fih oL BT FRAR K, B /5 3R
JEE T v i rRL B R DR/ IR s TR e, LA
5.10 .15 N-m A £ il o BH 5 KR R4 51 52,5,
2 wQ, FFERN 83.3%.62.5% .66.7%, 1 5K F L 18 £
1 f ek LD G A S 080

18 5().(d) .0 FT A1, 7E 20, 40,60 N-m 45 F , %
FHACAZ A 43 R RN 308 48 R 110 422 o Hb BEL 2 16 1 kA8
b A PRI B T v T AR T R B ARG T A%
PR w42 i HL BH A ER PR R TR 1~1.5 nQ ZIH]

ICAC A a4 1E TN AR A9 R4 1 T B 5 I
T A I 5y I A 3 KT M A Y IE TR
I3 ARG TR b4 ki BELA 5 A X R=K(0.102F),
P2 il 3 0 348 DR g s A f P LT B 2 fl L BEL
T RELE 20~50 CHAK & o Tidie & & BlE
JITESE 2 B b TR B Tl R 3% 4 A
2 fi ey BEL 1 38 30 D00 T B 32 B R R K R e BH % 1
KRBT 2 0, A R A AZ A 4 4 R 1 9 T8 I B
I ER N
33 RALEBRRFMICIZAESBRRNFXERA

X Eb i 36

SR O RN A A R IR T il 2R



- 16 - 20164F 10 /1 Zudx $52% 410 ]
8- 8 8
[ ! e T
—— iz G eRh i —— G e
6 6 —e— 0 8 )} 6 —— it
a S5t as asSr
5 = 5
= 4+ = 4 Z4r
£ ;5 B, £ 5
2 f 2 2 :
1} 1 1 . .
0 1 1 1 1 1 1 1 1 J 0 1 1 1 1 1 1 1 1 J 0 1 L L 1 1 1 1 1 1
20 30 40 50 60 70 80 90 100110 20 30 40 50 60 70 80 90 100110 20 30 40 50 60 70 80 90 100110
T JEIC MEIC
(A)SN *m (b)ION * m (c)ISN *m
401 401 40r
35F 3.5 3.5
3.0f e M“Mﬁ%ﬂ}# 3.0 — »ugﬂﬁéi&)# 301 “”Zﬁéi&ﬂ_
2.5 —e— RS a25 —s— Ry G025 —s— Fm Ry
= =5 =5
=2.0f =2.0 =20
s} s} st
1.0 /\ — = -/.\- 1,0._.[_>M\ 1.0 /\
0.5F 0.5 0.5
O 1 1 1 1 1 1 1 1 ] O 1 1 1 1 1 1 1 1 ] O 1 1 1 L 1 1 1 1 1
20 30 40 50 60 70 80 90 100110 20 30 40 50 60 70 80 90 100110 20 30 40 50 60 70 80 90 100110
EIC JEIC MEIC
(d)20N * m (€)40N * m (H60N = m

B 5 #EMEE—EEHE

Fig. 5 The curve of contact resistance-temperature
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Fig. 6 The curve of temperature rise used different spacers
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Fig. 7 The curve of temperature at different torque
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