%564 5 441:0074-0079 2 €% Vol.56,No.4:0074-0079
20204F4 f 16 H High Voltage Apparatus Apr. 16, 2020

DOI:10.13296/j.1001-1609.hva.2020.04.012

B R A S T M RE B M LA 52

E W, ORI, EdRA, MBES, wWE, L ok, AR
(1. E M7 F38 /] AREFIEBE, 411 7500005 2. AErRRRE KAsm i T AR S iR A i 5200 2, st 430074
3. E M S RlE A BRI m B A R T A F], B 430074)

T AR A PR AT 40.5 kV & ZAEBG T B ER T 54T PR ERST T 45 AR, L1518 E R
T E AR E R N AR E BT e BB AT AR om0 T B A -40~+80 C(A44 B E 420 °C), FFRAE
N, EKBRFEZHEBFMT , EXBELETARANMNRGEREEH SRR R AEPTIE; R, Ak
T BT, HBRAER IBELLE T AR IR A, M EARE I S A A RSB 6 AR T R D 5 T A2 56
IR, RN RRLE ERBBE T RZG AR ITRE, LEARPT &8 AR ESH MR, T
KRG RABEI ST, EARERALLTERRAFZETHEHRET — TR AIT,
KW : T IALGT; THERS; BEHIT; BEAE
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Abstract: In this paper, the finite element software is used to simulate the mechanical properties of insulator of 40.5kV
porcelain post insulator under the condition of temperature upheaval, including the temperature stress produced by
the temperature upheaval and the effect on the bending load and torsion load with the temperature range of —40 “C~
+80 C (the initial temperature is 20 °C). Tt is found that under the conditions of low temperature or high temperature,
the stress concentration phenomenon appears in the connecting position of different medium of porcelain post insula-
tor. At the same time, when the bending load is applied, the high temperature will make the porcelain post insulator
bear greater stress, while the stress decreases with the decrease of the temperature at low temperature ; and when the
torsional load is applied, the stress of the porcelain column is different at different positions and temperatures, the
stress of the upper porcelain root decreases with the increase of temperature, the stress of the lower porcelain root in-
creases with the increase of temperature, which provides some theoretical guidance for the operation and mainte-
nance of insulators in different environments.
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Table 1 40.5 kV geometrical parameters of
pillar insulators
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Table 2 Main material properties of porcelain

pillar insulator
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Fig.1 Section diagram of pillar insulator
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Fig. 2 Stress of core profile of porcelain pillar insulator

under different temperature conditions
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Table 3 Stress situation of porcelain pillar insulator under

temperature changing condition
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Fig.3 Relationship between stress and temperature

change degree
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Fig. 5 Stress of porcelain pillar insulator under bending
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Table 4 Bending stress under different

temperature conditions
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Fig. 6 Relationship between stress and temperature

change degree
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Fig.7 Stress on insulator surface of porcelain pillar
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Table 5 Stress and strain of torsion load at different

temperature
L RS MRS
J7 JJ/MPa J7 J/MPa
—-40 16.70 6.60
=20 12.60 6.80
0 11.40 6.90
20 10.10 8.80
40 6.20 14.50
60 5.60 19.90
80 5.10 25.70
207 —— LERREES
24} - FRERNS

N 77/MPa

%0 40 20 0 20 40 60
AR/ C
B8 HENNERERTEREXR

Fig. 8 Relationship between torsional stress and

temperature upheaval degree
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