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KSTAR Superconducting Magnet Supporting Post Prototype
Manufacturing and Structural Load Test
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Abstract A magnet supporting post
installed between the lower TF coil cooled by
4.5 K supercritical helium and the cryostat
base is one of the most important components
of the superconducting magnet supporting
structure for KSTAR Tokamak. This structure
should be flexible to absorb thermal shrink of
the magnet and also should be rigid to
support the magnet weight and the plasma
disruptions load. The post was designed with
stainless steel 316LN and CFRP that have
low thermal conductivity and high structural
strength at low temperature. In order to
verify the possibility of fabrication and the
structural safety, a whole scale prototype of
the KSTAR magnet supporting post was
manufactured and tested. Static and
compressive cyclic load tests wunder the
maximum plasma vertical disruption load and
the magnet dead weight were performed. The
test results showed that the magnet
supporting post of KSTAR Tokamak was
possible to manufacture and structurally rigid.
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Fig. 1. Magnet supporting structure for
KSTAR Tokamak
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Fig. 2. Magnet supporting post for KSTAR
Tokamak
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IFig. 3. Whole scale prototype of the magnet
supporting post
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Fig. 4. Static and dynamic load test system
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Fig. 5.
measuring points on the prototype
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Fig. 6. Cool down temperature of the
prototype for three days
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Fig. 7. The cyclic compression load test curve
considering the maximum plasma vertical
disruption load at low temperature
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Table 1. Material properties of the CFRP and
the STS316 for KSTAR magnet supporting
post
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STS 316 CFRP

Property
4 5K| 77K | 300K {4.5K | 77K | 300K

Tensile
strength(MPa)
Compressive
strength(MPa)

Interlaminar
shear s.(MPa)
Young's
modulus(GPa)
Thermal
Cond.(W/mK)

1640|1360| 580 - - 614

- - - 770 | 670 { 500

- - - 80 | 80 78

207 | 207 | 197 | 60 | 60 60

12 | 18 | 14.3|0.25] - 3
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Fig. 8. Vertical displacement of the post (a)
under the 50 ton at room temperature (b)
under the 80 ton at low temperature
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Fig. 9. Strain rate of the post (a) under the
50 ton at room temperature (b) under the 80
ton at low temperature
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