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Effect of Conductor Winding Pre-stress on Stresses in Col
d Mass Assembly of MICE Coupling Magnet
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Abstract The superconducting solenoid magnet is one of the key equipment in the muon ionizatig
n cooling experiment (MICE). The coil has an inner diameter of 1 500 mm, length of 285 mm, an
d is made from copper matrix NbTi conductors with the insulated cross area of 1.65 mmx1.00 m
m. The peak magnetic field isupto 7.4 T at afull current of 210 A. In order to reduce mechanica]
| motion of conductors and avoid magnet quench during cooling and charging, the pre-stressis ap

plied to conductor and banding during coil winding process. To solve the confirmation problem o

AIAE R

+ Supporting info

» [PDF4:3C](917KB)
¥ [HTML 4= 3] (0K B)
F 275 30k

TR % 55 % 15t

b HA SO
b SO S A

b 0 B 545 R
B!
AT A “MICERR TR 2R
AR AH IS CE
WA AR ARG
REHf

R4

(2% e

N

Gald
\|~

S
=

HH
2

<
=]
o
7]

g?)>
g

f winding pre-stress, the relationship between pre-stress and stress components in cold mass asse
mbly was proposed according to composed cylinder theory. By dynamic simulation of whole pro
cesses including winding, cooling and charging by finite element model, the analyses on the stressi
n cold mass assembly with different pre-stresses on conductor and banding were carried out, an
d the optimized results of winding pre-stresses for winding the MICE coupling magnet were got.
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