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Insulation system and its stress analysis of superconducting dipole magnet for GSI accelerator
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(Institute of Plasma Physics, Chinese Academy of Science, Hefei 230031, China)

Abstract; The insulation system of superconducting dipole magnet is introduced, and the properties of insulation materials
are analyzed. The VPI ( Vacuum Pressure Impregnation) technology of the magnet coils is also introduced. The stress of insula-
tion system has been analyzed with ANSYS,
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Fig.3 Structure of the superconducting magnet

YRGS 1 20T R e B A AR
BB RS IR BRI BT, R &M 14
N EEREAR THERR BRI ERA
BB A R R AR, X b4 2 2 SR AW e &
BB AR BB R E AR R, BEBIKA
G10 B RriE , e Bl & R X1 5k i 316LN #1%
Frtk, AT 4. 2K THARHFERR 30,

#3 [AFEL 2K THIMBHFE
Tab.3 The properties of the materials at 4. 2K

B R (Pa) B E (Pa) HH
E, E E, E, E, E. Fory [ Hoas
ol 1.38E11  1.38E11  1.38Ell \ \ \ 0.338 0.338 0.338
Z4#H  3.7E10 3.5E10 2.4E10 1.16E10 9.7E9  8.2E9 0.25 0.2 0.42
316LN  2.07E11 2.07E11 2.07E11  8.0E10  8.0E10 8.0EI0  0.282 0.282 0.282
G10 3.62E10 3.62E10 3.62E10 \ \ \ 0.212 0.212 0.212

H-RPH x FENEEFEBER T,y 2 HEEH NI 6

Qg.¥ !’\N

T IOSE0]
ABEOS | A7IE03 | 2I9E03

JE05 AYOE-04 933E0
ASTED4 JAIE04

4 BEBHEHTE=E
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Fig.5 Von Mises stress distribution of the insulating blocks
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Fig.6 Distortion distribution of the ground insulation
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Fig.7 Von Mises stress distribution of the ground insulation
AN A R R T8 5 B E L& R K
FIBRE0.017mm ( WA 9) , B K Von Mises i /1
27 16MPa( WLIE 10) ; X #4855 2 A B KA B 2 0.
0173mm( LE 9) , ZE| 5 K Von Mises {7 J15
14. 1IMPa( RE 10) .,

6.3 HRiITiE

M EGEMBRN T ZE T H . B 5]
MERT B &AFFEPLE KB, H
FREMELZBENEEBREAMKENTER
K (EHEKREX LS ZE 0. 225mm, H LR
FETTR LB R SR/, B AT MR
SREEREEIRIE,

WEAR B

T

BN D

QRPN My

b3
\\
1

AR B
8 LEH_HSITIER
Fig.8 2D model of the coil
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Fig.9 Distortion distribution of the insulating layers
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