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Tests of tensile properties of composite insulators at high

and low temperatures
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Abstract: Composite insulators are composed of a core and a coat with metal attachments. The core is made
of glass fiber reinforced plastics impregnated with an epoxy resin. This material is a kind of high strength
and non-brittle composite. But the interface in an adhesive layer between a mandrel and an umbrella is the
weak link, which is susceptible to mechanical damage in the areas with significant changing
temperatures. The Instron1186 electronic universal testing machine is adopted to carry out the material
mechanical property tests through controlling displacements, and the tensile properties of composite
insulators under high and low temperatures are studied. The test shows that the mechanical failure load of
composite insulators depends on the connection strength of the metal tool and the mandrel, and the main

features of the failure are the slip of the end of the metal tool. Because the thermal expansion coefficient of

Yo#s B #:2019-10-11

B2WH: HEARR ARSI H (51778097); K A A& B2 3 & BT (este2017jeyiB0210, cste2018jsex-
msybX0284)
Supported by National Natural Science Foundation of China (51778097); and by Chongqing Natural Science
Foundation (cstc20175cyjb0210, cstc2018jscx msybx0284).

TEE B Ir: D3RR (1994, B3 B BF 5 /4 o 32 20 30 L e e U T R AT 52 5 (E-mail) 34788750@qq.com,

BIEE . 2804, B .4, 2042, EENFHEW X TR . (E-mail) yanzhitao@ cqu.edu.cn,



% 3 LR F BB T AS8% TR KE 63

the end fittings is significantly different from that of glass fiber reinforced epoxy mandrel., the mechanical
properties of composite insulators are lower than normal temperature at high temperatures or low
temperatures. Especially at a high temperature, the bonding-slip property of the metal tool and the core rod
is greatly reduced.

Keywords: composite insulators; high and low temperatures; connections; tensile properties

G UL A B AR TSR A, G A G T A R TR AR R DL B A o S M E
TF o AP AR AH L SCBUAT  SOS A R B T 4 1 00 5 AR | B S0 B JIR A1 S5 S 110 35 5 9 5 R SRR TR AR
TR 48 2 1 B MUBRCRR P8 o 7800 A 438 8 Ao o e ML T2 fs R <o 47 2 6 R it 2 A 1) A

FE] N A2 3 0 52 A 46 2 1 10 J1 2 VERE A T B 5T . Paris S50 BIFSE T 42 45 48 2% 1 DY B 27 46 0 B A R S 1r 2%
YRR /9 32 PERE . Kumosa 55852 8 ) S E . 5 G BN R AR R G 46 % TSR T 121k
REFIT X AN G B He 42 07 ik #7138 . Tourreil S550 % 3 FlAS [R5 e 52 A 46 % 16 K B[] DB 284 2 2%
15 BT X HE A3 ABEHH I AR R AT 30 R & B U i K R/ NI A 4 5 1. T st B AN X 2800 kV B
PRI BT G 4 G 7 1 & A 2 US43 BEAT 1 5031, 52 10 0 SR AU W80 4 8 2F 24k ) Wi 1y dE e . RS AR A Sl i
X A2 208 5 0 R T 2 W RS AT PR IE 4 2% 1 O B ) 2 PR e R W 5 4 G 1 I ) A M RE R R 27 4E 5
S0 RGOS o BB R RO e R TR R A B TR R T B R B N L K IR U A PR RN 2 % T B R R
M S R (15 BT SRS VR KT R A A I SR SR R O R R IO T R A BB SR E  T
T 2 5 Vi B T R RO DU B L IR XA AL S A G T I MU M B ABC T S SR O X HE L 32 1 1 000
KV 52 5 4 2 7 10 SR S 3 S A5 M ke 16 R AU R ZEoR . ARV 450 0 S 5 4 2 7 4 Sk AL IR HEAT T WF 5T
P T A B BOR A T RR M EEOE A, W5 LX) 500 kV YV BRE B4 G AT LR 5T IS, AE
TR0 TP, X B 2 G 9 57 A3 T L AT IO R UL B X L a3 A s A BB 55 404 T S Hh R S 4 HL A Al A
RIMITHR & RS SRS X O & &5 1 KR 57 Wi TT .

BRI Y G T ) I AT AR AR HUBOAT 40T /R B A S0 (H 4 1 B9 B X 2 R R S B
PR R [ AR 525 2 2 T T 18 22 D1 AR RE IR ST (B 4 S A o TR PR AR R R Ak T RS 1R R
BT D . WEIER R T2 R e 2 7480 L e v il o R VIRTR 3 FhR B R 0 &2 & 2 k1 HLART A 1
REREATHTIT » LR TE A8 5% T 1E AR BT T e A= R B 25 O 448 2 il i A e 8 42 11 18 S0 45

1 ESRZTHRIAFESH

JEEEZE M BARAE EANE B G F R & i , 408+ 24 & R W 2 10 22 E sk a4 B
B EROE A A 1) Fin . TR B 4 B b U A (B f AT R PN s 235 44 30k B ] R B A AL T3] £
JE s BRI S B AL 8 o LA ) it fin — 8 1) 190 7 3 sk 4 L 9 M AR O 3k 1) 5 U i G 2 L SR IR B AL A Bz
fptiter . SRR, R3O AE A IS5 , O AR EE 08 10 0% ) & B R R R I . 4% 1
32 B AR ar 2, A0 ar 20K RO 5 A L ol 3R T 1 5 EE 4 ) RNl 1 BT ) 0 R [R)P R 37 L (R R A 4
GF R PRSI . AU ST % T R R R 2l T e T L I R 4 T 5 L R R R B
JE 3 KN LA B 42 XA B 45 ) 2 2 B50RE OC L i Be ii AZ J1 a1l 1(h) TR

Ve 206 0 ar B IR it 350 4 L vl 14 3% 4% g A8 7 A TG Ak 7 AR R e R D) B R 1O F L A B R
fik TR (%) PR A R B £ W TR ) 7 A B B 1 hy L F .. ME B GG Z BB F i, it i
B8 Fo=f F. B L2 0 R, 4 H 5000 R4/ gh £ 0 ¢ D045 S it Jon 144 42 1) 6 4
N 71 6. K0, =F,/QCrRD) ; B HEZ R« #i mhm N o B.o=F,/(2xRD),



64 % 43 %

SRR

SRR
BLJiSME .

(a) FEHSYE (b) FI2# M
B1 EEA4FaIyESEE

Fig. 1 Physical drawings and sketches of crimping structure
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Fig. 2 Picture of composite insulator rod specimen
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Fig. 3 Picture of the sample end failure at different temperature
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Fig. 4 The bond-slip curve of the end-fittings at different temperature
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