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Abstract

Press forming is the main processing method of power insulation components, which has a certain
market prospect. In this paper, the pressing and forming technology of the insulating crossbeam
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component in the vacuum contactor is studied. ANSYS finite element analysis software is used to
simulate the heating process of the insulating crossbeam mold in the pressing process, and the
numerical calculation software is used to solve the insulation process of the insulating crossbeam.
Based on the detailed analysis of the solution results, the process parameters in the forming process
are optimized. Two methods of heating improvement are given: one is to enhance the heating in
the low temperature area, and to shorten the heating time. The second is to optimize the temper-
ature setting value of the electric heating pipe in the process of heat preservation, so as to solve
the product quality defects encountered in the actual production process. Experiments show that
the optimization parameters can effectively improve the quality of products and shorten the pro-
duction cycle.
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Figure 1. Physical drawing of insulated
crossbeam products
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Figure 2. Mold model of insulating crossheam pressing
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Figure 3. Diagram of model gridding
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Figure 4. Distribution diagram of electric heating pipe in mold
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Figure 5. Temperature field distribution in cavity with different heating time
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Figure 6. Maximum temperature of each area when time = 30 min
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Figure 7. Distribution diagram of electric heating pipe after
optimization
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Figure 8. Temperature field distribution of cavity surface at different times

E 8. #HERFREANENLEREAS

DOI: 10.12677/met.2021.101001 6 IR AN ST YN


https://doi.org/10.12677/met.2021.101001

Wrbse, fLaam

4. BEEREFREFRRTRRREHIREL

TESZBRA =R RE R, AT V8 A0 48 S 52 e 1) I 2L ) i A FE S B oA L TG R, T A8
R4 SBR[ 4k Y R A N AR A AR T A (AR IR FE T TS AE PRIl 4k 4582 0 M 446 25 R 2 I )
AR IR F2[9] [10].

4.1, GEEPRIRRIBTHIINE

AR 0 A LE I Fh e R B2 BE IR (R AR A& 0 R, IRIRI ARAE W B IR EART B AP, D
PR EEAT TR, BURRYE I VE IR EE R I AR P A R R BB B R INAE AT IR H e i E, N
T T S A B ORI TR ARSI, mAVE IR E R BN 145°C. 150°C. 160°C. JEE XS =
ASINAEDRIRFERIREE N, WA A IR B3 A, DA SR s PR ek a2k 381 ] 44, Fse i P88 3 sl e 5 22 1)
IFIR],  ZF A2 FE 9 8 U (R R B A ARE S TR A T 2340

4.2. RBTEEEFHKBES 547

JE I 23 )5 R A ) = AN ] B EE AR S IR R e AR AT B L, 43 A B8 e (A 145°C .
150°C. 160°C F LML LRI AR IR S 0 A

421 REDEEAEREREMEN 145C

N R ] it 1 s ) TR 3o o o v T AT A I TR B IS TR A4 Y e (U 151 9 o) Wl i, 2k 24 7y
BREINE, AEIEANEE Y 145 CRIGRIEINT B (BRI A I S il FE U 180°C e, AREERE T ORIl
Pl N R L 4K 2 BT, #E 40~44 B SR (IRl P (1 i IR R 7 140°C, T AN o5 vl 1 A i
145°C, BB AR E ST 140°C~150°C 28], JEF] T BMC BIIRBERRHE AL s R iR 2R . A
SRR  FIR EZ A (] 10(2) Firom) sl ARt 948 SRt il 1 BRI . 140°C BT o 2 A i 1)
2979 43 oo RSO E 50 BRI, InlE] 10(b) IR, ARt S IR B AT A T 142°C~144C
Z 18]

140
120
100

O
i 80
= 60
40
20

0
0.0 4.0 80 120 16.0 20.0 24.0 28.0 32.0 36.0 40.0 44.0 48.0
A+ [A1)/min

—a—Minimun ['C] —— Maximum [°C]

Figure 9. Variation curve of temperature with time in pressing process
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Figure 10. Temperature field distribution in cavity with different holding time
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Figure 11. Variation curve of temperature with time in pressing process
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Figure 12. Temperature field distribution in cavity with different hold-
ing time
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Figure 13. Variation curve of temperature with time in pressing process
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Figure 14. Temperature field distribution in cavity with different holding time
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Table 1. Process parameter setting and actual results of electric heating pipe with moving mold
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Figure 15. Actual production layout of electric heating pipe
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