Mechanical properties of high manganese austenitic stainless steel JK2LB
for ITER central solenoid jacket material
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Abstract CS coll and conductor

The ITER central solenoid (CS) has to support powerful electromagnetic force 49.0mm

because it is operated in a high current and high magnetic field. Additionally, the | J’e , A

main load on the CS modules is a cyclic tension generated by the electro-magnetic = B, - 3

hoop force during operation. | A\ —>
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0 The high manganese austenitic stainless steel JK2LB, which has high tensile
strength, high ductility and high resistance to fatigue at 4 K has been chosen for , N
: . SC cable (¢ 32.6mm) :

the CS conductor. i | 3x3x4x4x6

The CS jacket is required to have Yield strength (YS) = 1000 MPa, Ultimate < | g;g (N3b383“ St;and | Insulation
Tensile Strength (UTS) > 1150 MPa, Elongation (EL) = 25 %, fracture toughness U Stran . - (t 1mm)
K.c(J) 2 130 MPavm and fatigue life of 60,000 cycles at 4 K following prior cold | Spiral Tube ' Jacket (JK2LB)
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The cryogenic temperature mechanical property data of JK2LB are very & o @2 (o "k

important for ITER magnet design but there is scant data. e ®O~cy strand

ObIECtIVES Operation condition: 40 kKA at 13.0 T, 45 kA at 12.6T

In order to increase the available database for the JK2LB, following test were The requirements of ITER CS conductor jacket at 4.2 K

carried out: tensile tests, fracture toughness tests (K.(/)), fatigue crack growth [ 0.2% YS : 2 850MPa

tests and fatigue tests (S-N) at 4.2 K (liquid helium). Tensile test =4 UTS: 2 1150MPa
. . . . . L EL : 225%
0 In the S-N testing of welded joint, specimens were machined as-welded to J,. test =» K,.(J): 2130 MPavm

evaluate real fatigue characteristic including stress concentration at weld joint.
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The sample jacket underwent “Pre-Test Cycle”.

Pre-Test Cycle :

(1) Compaction (Outer dimension is reduced from 51.3mm X
51.3mm to 49 mm x 49 mm)

(ii) Bending to a radius of 2000 mm, which corresponds to PR Traﬂ‘sve?iﬂ[si o r
radius of transport spool G , <

(ii) Straightening —— N 2P A -2 lQTO 9

(iv) Bending to a radius (1300 mm) which corresponds to the o Compressive side | — L IR |
radius of the inner side of CS coll

(v) Straightening

(vi) Nb;Sn superconductor reaction aging heat treatment

(e) Fatigue test specimen (Round bar type)

Weld joint
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Major examples of the specimen location

Mechanical Test Results at 4K
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which is more than 130MPa+/m.
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