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Abstract

, Z17]9F. P. Bruzzone®

As a participant taking part in the ITER TF conductor R&D program, we developed two toroidal field conductors with

variations of conduit thickness resulting in the different void fraction of the conductors. The estimated void fractions of the

conductors are 31% and 33%. In this paper we present the details of the TF conductor development and performance test

results of them carried out by the measurement of current sharing temperature under cyclic loading. Regarding the conductor

development, the internal-Sn-processed Nb;Sn strand characteristics, strand cabling, twist pitch and characteristics of the

conduit materials are presented. For the understanding of the conductor design and performance, the conductor test results are

presented and the effect of the conductor design parameters such as void fraction and twist pitch is discussed based on the

results.
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II. KOTF =49 Afoka} A=
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Fig. 1. Critical current characteristics of the KOTF Nb;Sn
witness strands.
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Table 1. Conductor Cabling Specifications.

Jacketed Conductor

KOTF(L)

KOTF(R)

Cabling patterns

Twist pitch (mm)

Cable wrap
Sub-cable wrap
Central spiral
Jacket material

Conductor diameter

Jacket thickness & inside
diameter

Void fraction (estimation)

1.6 mm, 40.5 mm (£0.1 mm)

[(2SC+1Cu)x3x5x5 + central core]x6

Central core: Cu 3x4

41.540.5 mm, 801 mm, 125+2 mm, 240+3 mm, 450+10 mm
Central core: 41.5+0.5 mm, 81+1 mm

40 mm x 0.08 mm, 35 % overlapped, left hand, 316L
15 mm x 0.05 mm, 50 % open surface, left hand, 316L
ID 7 mm x OD 9 mm, 30 % open surface, left hand, 316L

316LN
43.7 mm (£0.1 mm)

1.9 mm, 39.9 mm (0.1 mm)

33% 31 %
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Fig. 2. Cross sectional view of the two KOTF conductors.
The estimated void fraction and the conduit tube thickness
of the left leg are 33%, 1.6 mm and those of the right leg
are 31%, 1.9 mm.
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Fig. 3. Tensile test result of KOTF conduit specimens
measured at 4.2 K. From top to bottom, (a) compacted
and heat treated, 1.9 mm thickness, (b) uncompacted a
nd heat treated, 1.6 mm thickness.

Table 2. Mechanical Strength of the Conduit Materials
measured at room temperature and 4.2 K.

Specimen Thickness Y. S. T.S. Elongati
P (mm) (MPa)  (MPa)  on (%)
At Room Temperature
1.6 550 730 38.8
Compacted
1.9 570 761 43.6
Compacted & 1.6 470 727 41
Heat Treated 1.9 480 746 432
At42K
1.6 1160 1650 38
Compacted
1.9 1170 1663 51
Compacted & 1.6 1050 1594 42
Heat Treated 1.9 1120 1620 42
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Fig. 4. The layout and the instrumentation scheme of the two KOTF conductor test specimens.
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Fig. 5. T, evaluation results at several stages between
cyclic loads. The left leg(TcsLTS) is 33 % void fraction
sample and right leg(TcsRT6) is 31 % void fraction
sample.
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Fig. 6. AC loss measurement result of KOTF samples
before and after cycling load. DC background field was 2 T
and +0.3 T alternating field was applied for the
measurement.
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