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[Abstract] This paper describes a design of a instrument for measuring the critical current characteristics of
superconducting materials under variable tensionstress. The flexible arm of the instrument cooperates with the
tension arm to apply tensile stress to the sample material. The flexible arm as a load cell was calibrated, and the
accuracy of the calibration was verified by theoretical calculations. Besides, a three-dimensional finite element
analysis of the flexible arm is carried out to investigate whether the instrument meets the requirements of the
experiments. The analysis results show that the tensile stress provided by flexible arm and the tension arm satisfies

the experimental conditions.
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Fig. 1 Drawing (a) . (c)and schematic sketch (b) of the

tension testinstrument: (1) handwheel, (2) flange, (3)
rotating shaft 1, (4)epoxy tube(5)holder, (6) flexible arm,
(7)sample, (8) sample , (9) pusher(10) tension arm, (11)
rotating shaft 2.
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Fig. 2 (a)flexible arm, (b)picture of experiment
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(a)Strain gauge installation diagram for bending

Fig. 3

stress test, (b)Wheatstone full bridge circuit
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Tab.1 Experiment data fitting results at 77 K and 4. 2 K
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Fig. 4 The relationship between the output voltage of the full-
bridge circuit and the load at the end offlexible arm at 4.2 K
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Fig. 5 flexible arm section at B
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Tab. 2 The theoretical calculation result of
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Fig. 6 (a)Strain results at 77 K, (b)Strain results at 4, 2 K
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Fig. 7 Data fitting diagram
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Fig. 8 Deformation results of the flexible arm
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Fig. 9 (a)Deformation results of the flexible arm, (b)Deformation results
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