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Abstract: The insulation rod, as the key element for connecting the contact and operating mechansim of UHV GIS
circuit breaker, needs withstanding external stress during the operation. For mastering the dynamic stress characteris-
tics and the material’s mechanical charcateristic of the insulating rod, the force sensor is arranged in the UHV GIS
circuit breaker to measure the dynamic stress of its main insulation rod during the operation period. According to the
measurement results, the compression test of tubular sample of the insulation rod is carried out, and the compression
buckling characteristics of samples with different length diameter ratio are simulated and analyzed. The test results
show that the insulation rod is subjected to alternating impact loads during operation. The peak of the pressure ap-
plied by the operating mechanism to the insulation rod is close to that of the tensile force in the test, and both of them
are above 110 kN. Therefore, the compression characteristics of the material of insulation rod should be paid atten-
tion to. The compression test results show that the length, inner and outer diameters will directly affect the compres-
sion performance of the tubular insulation rod, plastic deformation and buckling instability under compressive force
are more likely to occur for the insulation rod with large aspect ratio, and the bore maximum compressive load is

smaller. Based on the compression test of the material , the approximate relationship between the critical buckling
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load and length of the insulating rod is set up through simulation calculation,and a method to obtain the critical buck-

ling load of the original -sized rod is proposed through the compression test of the tubular specimen. The research re-

sults of this paper can provide reference for the material testing,design and manufacture of insulation rod for UHV GIS.

Key words: insulation rod; dynamic stress characteristics; compression characteristics; critical buckling load
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Fig. 1 Tubular insulation pull rod for UHV GIS
circuit breaker
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Fig. 2 UHYV GIS quadruple-break circuit breaker
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circuit breaker
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Fig. 6 Comparison of load curves measured during

opening under different working conditions
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measured during each opening process
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Fig. 10 Load-displacement curve of long and thin tube

sample measured by compression test

BN TR 7 AT A5 R . 2 4 3k for 8 4
HEZ G A AR ARTE , BEHREAE 70 KN I
90 kN 4R ST BIVER R HEE T38RI . iR
114 200 X060 28 Ay — 137 % oy 488 U] R R A - e L
28K Ao 2 28 0o A T I A5 2 5 2 R il R
A, 26 3 S R A FE R 00 AR I R AR T AR
W, HIEAS SR /N TR A0 REE . 3 —Di s ih
2R A0 2% T B 3 35 1URE A SRR T AR BT A6 6
BEPIEB IR S A er I A T, L PR AR A ]
T, 3K RE AN 23 F T AN 2k far 5 28 B
I EARE 11550 0K g A R o far — S B Hh 4k
Az AR S X 7 ) R 440 28 A7 7 A 1) R 4 1
A TR BB i IR IV ) 58 48 5 B 8 PH 1 A
B i B PE AR TR B4 Ji DR AT R 2 e B 1N b
AL e AR SR

IR IR A SR U A R R I  R
SEOR R K B R AN S 5 e R 4
e MG AT AR AR AR AR, HR 32 5l 16) TR 45
R AT I T 25 5 A BAVE AR T O & AR e il R AR e
JITRE AR 2 1) B R R 46 28 A 2308700

3 @EHTAFLERBTES R

F A SO IR A SR T AL, A 4 2 hr AT 1 R4
(i RERR ik e A TN S NV E R S R S
AMET B AR T a4l , 208 T T pr
AR LA s 4 TR AL LA R R ) ) T 240 T2 R it o
AR AT , SR A AR E P OCE A TR . IF e E A
5 2 G ARG T PT RE 2 B 45 R, AR
BOR, TN G 8 AR B i S PR RE o s 22T
FE /N R IR AR JEUR ST AT 2R 4T 1k 5
AT A RN 55

FHADRL T 25 A DG AT A, X TR 45 1) [m]
oA Rk oS TR A T, e S e ot 28 T e
KI5

Fo= T El 1
)y "

KOs w AR FERE, B R M50 1Y 24
PRAFDRGE 5 1 R R BEPEE , SZ AN AR
We) o AR T 52 0L A sk I LA A BR s AT Lz
FHEA B2 534 ) [R]PE AR} BT ) 1 8 R AT A1
{18 Wik 5 e oty 2 o AL H i D I T T
2 Iv) S PE AR BT S A 1 i S R ot 280y Y
2, TP 0 3 2R3 4 255 TR FH 0 £ 41
SR AL B RHE R A T e M AR SCrbai A PR IT
P BT S ith 43 B, AR 2R R RS T 48
GERLFF )l S 1 80T , 72— FR AT 45 2R 10 Bkl
T S e S RS 2RI A

ST L AT B FROTTHH SRR, B iR
J£ 4 400 mm, N4%E d R 36 mm, #ME D R 50 mm, H
TR b AT A BHE 3205 ) 14 IR i LA &
AT 1) L B8 B DA I e B R, SO e T
D5 BT SAL AR ARk 3 D AR R 2 AR Y 3
Ty T, Hofty Jy 1] b AR LA N B U046 1R Y
ST YR TR IR MR S R ML SR, i B
el 0 AR B S B L3 3, v X O 1) S A R
FIr1a), RIS R AT 4R 0 Jr ) o AR X A8 S AT
TREIEAT 4 ) He 48 B0 B 1 254, (5 v X AR 7R —
S i 00 351 2 270 B, 7 — S i Jon g ) 4 3 . AT
15 B0 Z R 28 S hi AT (1) 22 By T A BOGT 1 i
L) ph R fr , 25 LR 11 K 4, 7 TR PR R
A 1 A

®3 HEFHAMRESINFELNNESH

Table 3 The mechanical parameters of the materials used

in the simulation in all directions
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Table 4 Critical buckling load corresponding to each

buckling mode obtained by simulation
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inner diameters
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