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Test and Analysis on Vibration Fatigue Properties of 840 kN Large Tonnage
Suspension Insulator

YAO Xiuyuan', ZHOU Jun', GU Chen!, SUN Dongxu!, YU Jiahuan!, Seiichi Kondo?, Naoki Tanaka?
(1. China Electric Power Research Institute, Beijing 100192, China; 2. NGK Power Business Group, Japan 485-8566)

Abstract: To reduce the weight of the string and simplify fittings, how to develop 840 kN large tonnage insulator has
become an urgent problem to be solved. The 840 kN large tonnage insulator is a completely new product. In order to de-
termine its long-term mechanical fatigue properties, a set of effective techniques and methods were designed to give the
quantitative assessment of 840 kN large tonnage insulator. According to the proposed test methods, the test parameters
and the vibration fatigue device was determined. Then, the fatigue tests of 7 different manufacturers, 10 types 840 kN
large tonnage insulators and 420 kN insulators were carried out, the mechanical properties of 840 kN large tonnage insu-
lators were assessed, and the fatigue weak points were found. It is found that the fatigue property of 840 kN insulator is
not worse than that of 420 kN insulators. The research results provide helps for the mechanical properties detection of 840
kN large tonnage insulators, and also provided technical support for the promotion and application of the engineering.
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Fig.3 Vibration parameters of insulator string

1.3 RERE

MR 1.1 A0 1.2 W iE S, SER
FHIRIR N % 57 100 75 2 7 IR Il IRz
KA.
1.3.1  #IRAEe L

i IR IR LA T 0K 44 2% R LA AR AR
BT Feon FIIE F7IRAS T IR RAUBREE Fro

HKRBEZHON: BRAE 7] 2 000 kN; i K7
718 2 000 mm (ANEFEERESEH); W56 =
K +1%.
132 #R3NE T AL

P 295 55 AR AL TR 48 2% 7 | 1 IR B 9
i PERE. X 840 kKN 482 I ER, Hah&Hh iR
LA FH400 kN, JJEREE£1%, SEEJEHE 0.1~30
Hz, BEWSHIIESZI%. =Mvh. k. BEd. &



g, O, B OB, S5 840 kN KM ALY G IR B 5 M RE IR K A 2421

PS5 T MARAC B -

2 AMAEXELSTFRK SRR
RE I

21 HENA

IR P M I 4 5 IR BN 57 1IR30 7%, BEx
HAlms L EER T ANE% T K105 42
FRHT TIRNESTIRE, Wk 1P,

J7R 1—7 i34t 17 % B & A= 1 840 kN
A FAENRIGA, | K 1—3 IR T 420 kN 4
G E LR, F SRR M b 840 KN K7 £ 25
FHIRBNIE 57 PE R o FEFR L5 1) 840 kN ZE4%134)5¢
BT 3 HilE, JEHA) K 1—3 192 44 420 kN 4
G RIS B AR
22 RENESSMEEEIR LG

Ebxt 10 MRS AL T, TFR T IREIE 1T
FEARDG, WO 7R BN a1 H R B B T b4
G- BRI G IR EBA T IR TEHET
PO A G TR 5 BRI AL AP SR, By k4%
T HEEE: FORIEGR— 481 IR 5 a0 5 %
HER, AERL

1E (30%+7.5%) > Fi i€ AL 717 56 25 1
FFE RIS R 4 s

BT 51, H 420 kKN 4625158 B 24.4—38.66
TIRIRBNJ5 HBURIR , B F 48 2 T AR BHIER S 0 2
KB TR 840 kN 4% 158 ik 24.48—78.76
FIURIRSN G BB 57 PR, [RIRE 2 AN ek Sk A B 45
o PR RS L7 IR BNIR 55 1 RESE A KT

WFT R 2, H 420 kN 484158 1% 26.8—39.5
T URAR BN J5 12 B985 55 M PR, 840 kN 444% 158 /%,30.31
—39.14 J3RIREN G 18 B 55 AR PR, H PR 5 41 2%
T AN ER L BB R 2L

]2 3 11420 kN 48251 7E M R I6 45 1F T 52 ik
68.21—71.01 J3 IXIRBNIA BN 57 PR, T H: 840 kN
YT II5E R T 200 JURARSN, BRI iZaR 5 4%
PEF AR REME R 2% T 0% 57 - 840 kN 4821 (1R Bh %
FFEREIE T 420 kN 4% 1.

ST 4—T7 ki, R T 840 kN 4145
TFHIARES, K56/ T 200 JHIRIRS. | 5K 4
AI"K 7 25— HiR R TESE R 147 J5IRA 75.43
T3 URR BN J 128 295 57 B PR

AR TR FE, F RS g R
TR B 57 ISR FLR SRR A S5 B B ER Sk A Y,

£1 N

Table 1 Introduction of the insulators

e IR Gk JJEEEN
iz I R =) B
/KN /mm /mm
1 I 420 205 550
2 %1 840 300 635
3 %2 420 205 620
4 %2 840 300 700
5 J K3 420 205 550
6 %3 840 300 700
7 J K4 840 300 720
8 %5 840 300 650
9 J XK 6 840 300 710
10 %7 840 300 700
250
0420 kKN4 2% T
200+ ,
00" m 840 kN#1 2% T
= 150
R
= 100\
50F
{cad, 10

R TR 53 X4 T K5 | 56 | K7
%

B4 dRah 57 a4 R

Fig.4 Results of the vibration fatigue tests
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