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Table 1  Conductor parameters 

Parameter Value 

Wire diameter/mm 1.3 

Copper/non-copper ratio 1 

RRR of the copper matrix 100 

Insulation thickness/mm 0.12 
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Fig.1  3D model of Nb
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Fig.2  3D model of the Mirror structure: (a) exploded view and 

(b) cross-section along the magnet radial 
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Table 2  Isotropic material properties in the FE-model 

Young’s 

modulus/GPa 

Material 

293 K  77 K 

Thermal 

expansion/ 

°10

-6

 K

-1

 

Poisson’s 

ratio 

Al 70 79 18.0 0.34 

DT4 213 224 8.79 0.28 

SS 316 LN 193 210 13.0 0.28 

G10 30 30 29.0 0.3 
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Fig.3  3D finite element model 
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¬ 4  CDO·fg 

Fig.4  Von Mises stress in the dummy coil: (a) bladder operation, 

(b) load-keys, and (c) cool-down 
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Fig.5  Photos of the scene: (a) the room temperature pre-load 

and (b) the cool-down preload 
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Fig.6  Schematic of strain gauge layout 
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Fig.7  Strain of dummy coil (a) and shell (b) 
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Abstract: To test the performance of the individual sextupole coil after the process of winding, heat treatment and vacuum-impregnation, 

a Mirror structure based on a Bladder and Key technology during the magnet assembly was devised. In order to simulate the assembly 

procedure from bladder and key pre-stress at room temperature through cool-down and verity the proposed method with ANSYS, a dummy 

coil according to the size of the sextupole Nb

3

Sn coil was got. Test results of the strain in the middle of shell and dummy coil exhibit a 

very good agreement with expected results calculated with the structural analysis program ANSYS, and the maximum error is less than 

10%. The result verifies the rationality of the Mirror structure design and the credibility of simulation results. 

Key words: Mirror structure; dummy coil; Nb

3

Sn; ANSYS; strain 
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