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Abstract: Repeated tensile experiments were carried out to explore the force-magnetic coupling properties of steel bars.

The correlation between stress o, straine, and normal component magnetic leakage intensity B, was investigated. The

“stress variation parameter’ & and the “magnetic leakage intensity variation parameter” By were introduced. The results

indicate thatbothe values and B, values are reversible during steel bar repeated tensile processes. The increase in strain

amplitude reduces the change rate of B,. The fluctuation periods of o and B, are the same, and the fluctuationdirections are

opposite. The proportional relationship between the stress amplitude and the variation of magnetic leakage intensity at

different repeated tensile stages is consistent. Therelative deviationrate is less than 9.40 % . & is linearly related to By with

aslope approximating 1.000. Itdemonstrates the equivalent relationship between the variation rate of the stress amplitude

and the variationrate of the magnetic leakage intensity. The simulation analysis coincides with the experimental results.

Key words: steel bar; repeated tensile; stress; strain; magnetic leakage intensity ; force-magnetic coupling
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Tablel Chemical composition of HRB400 steel bar specimen
w/%

C Si Mn S P

<0. 250 <20. 800 1.000—-1. 600 <0.045 <0.045
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(a) Experimental materials and experimental device
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(b) Experimental process
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Fig.1 Experimental materials, experimental device and experimental process

F2 WA AR S R R R A R E AR MR

Table2 Load amplitudes and stress amplitudes of steel bar specimens in repeated tensile stages

Stage 1 Stage 2 Stage 3 Stage 4
Specimen No.
T,/kN o,/MPa T,/kN 0,/MPa T,/kN o,/ MPa T,/kN s,/MPa
17/2° 60 192 100 320
3°/47 40 128 60 192 100 320

57/6" 20 64 40 128 60 192 100 320
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Fig. 2 Schematic diagram of stress change during repeated tensile loading of 5" and 67 steel bar specimens
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Fig.3 B, variation curves of 17

, 37and 57 steel bar specimens
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By X 107/T P/% By X 107/T P/% By X 107/T P/% By X107/ T P/%
0 896.9 527.8 305.9 169. 4
20 807.2 89.9 466.0 88.3 263. 4 86. 1 144.9 85.5
40 605. 4 67.5 339.5 64.3 210.0 68.6 106. 5 62.9
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