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1. ABSTRACT 4. Axial and bending strain analysis by neutron diffractiony

e|n developing the ITER central solenoid (CS) conductors, performance eTo investigate whether short twist pitch suppresses bending strain, residual
degradation due to electromagnetic loading cycles was identified as a strain measurements using neutron diffraction were performed on the
critical issue. conductors after F.,, cycles (SULTAN test) at room temperature.

e\While this degradation issue has been resolved by short twist pitch eThe short twist pitch effectively mitigates permanent bending strain from
conductor, the mechanism of degradation mitigation remains unclear. Fey cycles, resulting in the suppression of T degradation.

eTo support the development of conductors for DEMO, strain analysis was
performed to investigate both the mechanism of degradation mitigation
and the strain state under actual operating conditions.

eRelaxation of axial strain may cause the
several-percent increase of T, in the short-
twist-pitch conductors after F,, cycles.
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*Since the dependence of T_ on the strain state of Nb3Sn strands in the : : -
conductor has not been fully clarified, strain analyses of CS conductors 5. Influence of hoop strain under actual operating condition;

was performed based on the previous test results for future development. *To evaluate the impact of hoop strain through a comparison of ¢, both a
| cylindrical CS insert coil and a SULTAN sample were fabricated from the
ITER Central Solenoid same conductor and tested.
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F.., on conductor performance, an effective strain analysis was performed. : : :
oEffective strain &, was defined as an equivalent R 0- Advantage of short twist pitch design

characterizes the T_. caused by:

Lo/ Noc *Reducing bending strain prevents T_ degradation caused by F,, cycles.
v Compressive thermal strain, LVA (1 (B,T, eeff)) dddz *An increase in T is expected due to the relaxation of compressive thermal
v' Strain induced by electromagnetic loading F,,. strain due to tensile hoop strain in the CS operation.
e If strain in the Nb,Sn strands is induced by F,,, the gradient of ¢, vs. Fy,, *Small gradient of Vs Fg,, may indicate that degradation is mitigated
plot become large. under higher electromagnetic forces than those in ITER (520 kN/m).
A small gradient was observed in the short-twist-pitch conductor, most
kely due to reduced bending strain caused by o,
eThis hypothesis cannot be e The short-twist-pitch conductor is expected to maintain its performance

validated through effective
strain evaluation alone, because

due to the reduction of the bending strain even under the higher
electromagnetic forces in DEMO.
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