48 3 Vol.48 No.3
2018 3 Electric Welding Machine Mar. 2018

.LCR [J1. 2018 48 03 275-280.

LCR

1 1 2
] )
(1. 266111 2.
610031
7NO1 o
K K s
to to
o K.t
K.t °
K.t o
TG404 A 1001-2303 2018 03-0275-06

DOI 10.7512/j.issn.1001-2303.2018.03.54

Establishment of the modified model for residual stress measurement by LCR wave
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Abstract Specimens of the 7NO1 aluminum alloy with different grain sizes were prepared by means of heat treatment in this paper in
order to analysis the grain size qualitatively. The stress constant K of the specimens after heat treatment was calibrated by uniaxial
tensile calibration test. The results showed that the stress constant K increased with the material grain size increasing. The author
built the ultrasonic testing platform in this paper. The nominal 7, of the specimens was get based on the cross correlation calculation
between reference waveform and capture waveform. The material ¢, was also positively associated with the grain size. The relationships
between K 1, and voltage attenuation were established in this paper. Then, the constitutive equation of K , and voltage attenuation
was fitted. Therefore the modified model between the attenuation of LCR wave and the propagation time was established in this paper,
and the change of K and ), were represented by the voltage amplitude.
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FIN o /MPa K=4 o /MPa At/ns
2 000 6.00 13.3 0.187 5
4 000 16.37 26.6 0.687 5

6 000 26.37 40.0 2.75
8 000 36.37 53.3 5.25
10 000 46.00 66.6 7.25
12 000 55.63 80.0 9.75
14 000 64.00 93.3 11.75
16 000 73.25 106.6 14.25
18 000 83.25 120.0 16.25

20 000 91.63 133.3 18.75 a 3-6
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3-1 5.22 3-5 6.08 U/mV UlmV
3-2 5.40 3-6 5.81 3-1 0.346 0 3-5 0.285 17.2
3-3 5.66 3-7 6.23 3-2 0.327 5.6 3-6 0.316 10.8
3-4 5.88 3-8 6.50 3-3 0.321 8.0 3-7 0.263 22.4
3-4 0.299 14.8 3-8 0.259 25.6
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