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3.2 CR���4c^���Ì�ëê[3]

(1)ü������¡�ã2.

ã 2 ���¡

(2)���Ä�ëê�L2.

L 2 ���Ä�ëê

��º�/mm Ô�'β(Cu/Sc) RRR�

1.17×1.93 14 132

(3)�����.ëêXe

L 3 ����.ëê

Tc(B)/K Tcs/K Jc0(B)/(A/m2)

7.5 6.3 9.33×109

(4)����á�

dª (1)������'9, dª (2)�����

�9�Ç, 
CuÚNbTi�'9Ú�9ÇÑ´�§Ý

Cz�,

Cpcond =
β ·CpCu +CpNbTi

1+β
, (1)

Kcond =
βKCu

1+β
. (2)

(5)��>{Ç

���§ÝT $u©6§ÝTcs �, ?u">{

G�, �½����: 1×10−16 Ω ·m. �§Ýpu�.

§ÝTcB �, ¤±��>{Ç�

ρcond =
(β +1) ·ρCu

β
, (3)

Ù¥ρCu �RRR��132�Ô31T��>{Ç.

�Tcs < T < TcB�, æ^�5Cq(ã3):

ρcond(T ) =
T −Tcs

TcB −Tcs

ρcond(TcB) . (4)

ã 3 ��>{Ç (Ω ·m) (©6ã�5Cq)
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æ^±eÄ�b�:

• >6ð½, I = 242A;

• ^|ØC, B = 1T;

• >.^�Cq�ý9G�.
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ã 4 t =100ms�§Ý©Ù�ã
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ã 5 �����m�N§Ý©Ù

ã 6 (a)��DÂ�Ý; (b)�Nà>Ø

��DÂ�Ý´ïþ��^N��DÂA5��

­��ëê��. ÏLANSYS APDL?§, �±��

��DÂ�Ý��m�Czã6(a).
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Ó��±���Nà>Ø��m�Cz­� (ã

6(b)). �±wÑ�N>Ø¥�5O�, 200ms��

8mV�m.

4.2 �N��5UëêïÄ

1) ����DÂ«�Ý

����DÂ«, =MPZ(Minimum Propagation

Zone), ´�U
m©E¤��DÂ����Ð©�

�«�. ù�ëê´ïþ���­½5�­�ëê.

òÐ©��ã§Ý���©6§ÝTCS, ÏLU

CÐ©��ã��Ý, w��´Ä��, l
éÑ�

���DÂ«���Ý. �[(J�L4.

L 4 ��DÂ«�[(J

L/mm 10 20 25 25.5 26 28 30

V pf/(m/s) 0 0 0 2.01 2.02 2.1 2.01

lL¥�(J�±íä����DÂ« (MPZ)��

Ý��25.5mm.

2) �N��ãÐ©§Ýé��DÂ�Ý�K�

ã 7 (a) T0=8 K; (b) T0=10 K

æ^ØÓ�\9ãÐ©§Ý5E¤��, l
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[(J (ã7(a))�±wÑ���ãÐ©§Ý���

(T0 = 8K), ��DÂk��\�L§, lfm©�

1.8m/s\��2m/s���­½�Ý; 
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©§Ý��� (T0 = 10K), �ã7(b), ��DÂk�

�~�¿ªu­½�L§, lm©�2.4m/s~��

2m/s.
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L§��­½����DÂ�Ý´���.

3) $1>6é��DÂ�K�

UC���$1>6, �±����DÂ�Ý�

>6�'X­� (ã8). �±wÑ, ��DÂ�Ý��

N$1>6/O�
�5O�.

ã 8 >6Ú��DÂ�Ý�'X

5 (Ø

þã��[(JL²: 1) T�N3ó�>6�

242A, ^|�1T, ��ãÐ©§Ý�©6§Ý���

��DÂ«�25.5mm; 2) \9ãÐ©§Ý�K��

�­½��DÂ�c���DÂ1�, ØÓ�Ð©§

ÝE¤����­½�DÂ�Ý´�Ó�; 3) T�

N3ó�>6�242A, ^|�1T���DÂ�Ý�

2m/s; 4) ��DÂ�ÝÚ9:§Ý�$1>6�O\

¥�5O�.
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3D Quench Simulation Using Finite Element Method
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Abstract The CR superconducting magnet is a dipole of the FAIR project of GSI in Germany. The quench of

the strand is simulated using FEM software ANSYS. From the simulation, the quench propagation can be visualized.

Programming with APDL, the value of propagation velocity of normal zone is calculated. Also the voltage increasing

over time of the strand is computed and pictured. Furthermore, the Minimum Propagation Zone (MPZ) is studied.

At last, the relation between the current and the propagation velocity of normal zone, and the influence of initial

temperature on quench propagation are studied.
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