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Backgrounc

Intense magnetic field and current of superconducting magnet can induce intense and nonuniform stress in coils that may initiate the quench during operation, it is
essential to study that mechanical behavior of superconducting coil and support structure as the magnet is energized. Currently,
and optical fiber Bragg gratings (FBGs) were usually used to investigate strain induced by Lorentz force or cooling, or detect a quenching for a LTS or HTS. Unfortunately, FBGs
with hard package or bare FBGs both have very fragile mechanical performance at cryogenic temperature, so it’s necessary at
cryogenic environment, then, to develop the double strain measurements system(FBGs + RSG) monitoring the strains of the on-line superconducting magnets.

** We studied the strain response of two superconducting magnets with different LTS materials and configurations
homemade during excitation and quench, and numerical
analysis of the strain fields was also carried out in the two LTS magnets based on FEM.

*** These measurements show that polymer-FBGs strain sensors embedded within the magnet structure exhibit better stability and
reproducibility at cryogenic environment(4.2K) and intense magnetic field, and also reveal more attractions like smaller size,

Objective Immunity to electromagnetic interferences, non circuits compensation and sensing performance of internal strain measurments.

** The quench feature can be also detected with observations of abrupt strain pulse when a quench occurs

, and the abrupt strain pulse was detected by polymer-FBGs was earlier than
conventional RSG, and exerts better reliability and stability than conventional RSG during quench occurs.

This paper presents an approach to monitoring the strain response of two different LTS magnets during excitation and quench training using homemade polymer-FBGs which
can enhance mechanical properties of FBGs at cryogenic environment(4.2K). For the purpose of comparison,
, the steady-state strains of the superconducting magnets were also valuated by means of a FEM.
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