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Molding and Spring Back Effect Analysis for Large Arc
of ITER Side Correction Coils
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Abstract: A finite element analysis ( FEM) simulation model for large arc of Interna-
tional Thermonuclear Experimental Reactor (ITER) Side correction coils by molding
was established. Processes including molding and spring-back effect after being molded
were simulated. The distribution of stress, strain on the inner and outer faces of con-
ductor were gained, and the value of spring-back after being molded was obtained. One
set of molding equipment was designed and manufactured, and the value of spring-back
with molds of different radiuses by using this equipment was obtained. The experimen-
tal results show that the FEM simulation model is correct and molding is a feasible
method for the manufacturing of ITER Side correction coils.
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3161.N Table 1 Material properties under normal temperature
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GPa M Pa GPa
o 2
(3] 316LN 188 0. 282 375 20
Von mises s R 10 0.2
316LLN 45 210 0.3
2 2
1~ 10 GPa, Q2 2.3
1 a0, 3 000 mm ,
Von mises 5
z
y
. a l»x b
L ——
0009132  89.828 179648 269467 359286 0.842x10°° 0.004409 0008818 0013227 0017635
44919 134738 224557 314377 404196 0002205 0006614 0011022 0015431 001984
5 Von mises (a) (b)

Fig.5 Distributions of Von mises stress (a) and strain (b) on conductor
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’ Fig.6 Displacement after spring back
3
24 ITER Side CC
1) ' :
1 (7
, R
, 2
0 2) , , :
1 , 2 2
7 )
’ 2
Lo 6 3000 mm



840

44

S
( <)
H SRR rney S
P illg Sz
A St b
T T ey [ 2]
- AT
W
7

Fig.7 Molding equipment of experiment
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Table 2 Results of test and simul ation
H/mm
R/mm L4]
8 000 0 0
5 000 0 193 Q178
4 000 1. 085 1. 105
3 000 2 763 2 911
2 500 3 201 3 310
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