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 High temperature superconducting (HTS) materials have been widely utilized for
fabricating coils and cables applied in high field magnets, rotating machines and fault
current limiter etc.

 Quench detection is one of the challengeable problems for the operation of HTS
devices especially for insulted coils and magnets.

 Turn-to-turn temperature jumps are observed in simulations of the layered model.
 The strain and strain rate curves occur decrease behaviors with the normal zone propagating.
 At a location far away the heater (e.g. PL3) , extreme points of strain-rate appear earlier than the

critical temperature is reached, which might be a more effective criterion for quench detection.

 A thermoelastic coupling quench model is developed to analyze the quench behaviors as
well as the mechanical responses for HTS stacks during quench propagating process.

 Before a normal zone arrives, the strain and strain-rate occur obvious changes with
extreme points, which could be used to detect a quench earlier for HTS insulated coil.

 The layered model can describe more details of the transient response of the stacks during
a quench, like discontinuous distributions of temperature and stress etc.
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 Analyses of the stress during a quench
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 It was found that the strain/strain-rate would occur
abrupt changes for the quenched HTS tapes and LTS
magnets, which can be used to detect a normal zone.

 In this work, the thermoelastic coupling behaviors of
HTS stacks are numerically investigated and the
internal relations mechanism between quench and
mechanical response are analyzed.
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