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Stress Analysis of HTS Magnet Considering Electric Power Source Feature
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Table 1 Specifications of HTS Wire & HTS Coil
HTS Tape

Critical current @ sf, 77K 126 A
Reinforcement Soldered Stainless Steel
Thickness(avg) 0.285 mm
Width(avg) 4.4 mm
Tensile Stress 250 MPa (Max)

Module HTS Caoil

Inner Radius | Outer Radius| Thickness

(mm) (mm) (mm) No. of Turn
Bobbhin 15 63 5
HTS Caoil 25 60.81 4.4 93
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Table 2 Current and central magnetic field of Magnet
Electric Current Central
No. of Pancake [A] Magnetic Field
1,10 35.69
2,9 42.74
Multi Source Model 3,8 52.5 0.5019
4.7 57.95
5,6 64.01
Single Source Model 1~10 42.57 0.3931
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(a) Single Source Model (b) Multi Source Model
Fig. 3 Magnetic Flux Density
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Ao a4 Pre-processor = HyperMesh7.0-2
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Table 3 Material Properties

Young's Modulus (Mpa) Poisson’s ratio
Superconducting 114100 0.37
Kapton Tape 2800 .0.34
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Fig. 4 Radial Stress of Single Source Model (MPa)
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Fig. 5 Hoop Stress of Single Source Model (MPa)
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Fig. 8 Hoop Stress of Single Source Model (MPa)
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Fig. 9 Radial Stress of Multi Source Model (MPa)

Table 4 Result

Single Source Model Multi Source Model
Radial Stress (Max) 1.609E-1 MPa 3.132E-1 MPa
Hoop Stress (Max) 7.313E-1 MPa 1.424 MPa
Displacement (Radial) 1.32E-4 MPa 2.571E-4 MPa
Displacement (Axial) 7.744E-6 MPa 1.507E-5 MPa
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