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Abstract

The plastic damage amount of 6082-T6 aluminum alloy prefabricated in different degrees was
studied under tensile load, and the nonlinear ultrasonic test was carried out on each sample. The
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change relationship between the relative nonlinear coefficient of 6082-T6 aluminum alloy and the
residual plastic deformation amount R, was studied. By means of XRD-WH method, the dislocation
density of samples with different plastic damage was estimated, and the relationship between
dislocation evolution and nonlinear coefficient was discussed. The results show that: in the nonli-
near ultrasonic testing, the nonlinear coefficient increased slowly in the first place with the in-
crease of plastic damage, and then increased significantly. With the increase of plastic damage, the
dislocation density increases gradually, which strengthens the nonlinear response and makes the
relative nonlinear coefficient increase.
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Figure 1. Stress strain curve of 6082-T6 aluminum alloy
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Table 1. Mechanical properties of 6082-T6 aluminum alloy
7= 1.6082-T6 Sa A& NIFMAE

P AE PR EN A i) JoE AR 588 P PrhLom
il 69.0 GPa 0.33 2.70 g/mm? 283.0 MPa 313.0 MPa

Table 2. 6082 chemical composition of aluminum alloy

5 2. 6082 R A & F AL (Wt%)

S

Si Mg Fe Mn Zn Al

o | 3

g5 0.7~1.3 0.6~1.2 0.5 0.4~1.0 0.20 Bal.
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Figure 2. Schematic diagram of tensile specimen
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Table 3. Residual plastic deformation R, of each sample after tensile unloading
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Figure 3. Block diagram of nonlinear ultrasonic longitudinal wave experiment system
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Figure 4. Schematic diagram of test point location
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Figure 5. Variation of nonlinear coefficients of parallel sections of different plastic damage specimens: R, (%) = (a) 0.89; (b)
1.51; (c) 2.34; (d) 3.74; (e) 4.32; (f) 4.77
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Figure 6. R, Diagram
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Figure 7. XRD patterns of different plastic damage of 6082 aluminum alloy: (a) Three-dimensional pattern; (b)

Crystal plane pattern
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Table 4. Estimation of dislocation density of different plastic damage samples
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