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Table 1. Chemical components of the four alloys

(wt.%).

Mg Mn Fe Si Ti Cu Cr Al
Alloy 1 2.30 0.22 0.24 0.10 0.02 0.17 0.05 Bal.
Alloy 2 4.57 0.22 0.20 0.10 0.02 0.16 0.05 Bal.
Alloy 3 6.10 0.20 0.30 0.10 0.02 0.15 0.05 Bal.
Alloy 4 6.91 0.22 0.24 0.10 0.02 0.17 0.05 Bal.
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Fig. 1. (color online) (a) Specimen with random speck-

les; (b) experimental set-up.
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Fig. 2. (color online) Nominal stress-nominal strain

curves at a constant strain rate of 5 x 1073 s—1.
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Fig. 4. (color online) Strain increment mappings of four

alloys in three strains: strain increment mappings of four

alloys at strain (a) 0.1; (c¢) 0.2; (e) 0.3; strain increment curves of four alloys at strain (b) 0.1; (d) 0.2; (f) 0.3.
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Fig. 5. (color online) The average maximum strain

increment of four alloys in different strains.
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Fig. 6. (color online) Variation of band width with
Mg content. The band width is calculated from the

equal-interval correlation results.
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Fig. 7. (color online) Propagative characteristics of PLC bands. The reference images are the 33.25 s frame,
the 31.25 s frame, the 26.875 s frame and the 36.575 s frame for alloy 1, 2, 3 and 4, respectively. Strain
mappings of (a) alloy 1; (b) alloy 2; (c) alloy 3; (d) alloy 4.
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Fig. 8. (color online) Strain rate curves of four alloys in three points.
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Fig. 9. (color online) The stress- time curve of alloy
1 from 60 s to 74 s. lillustration is an enlarged from
67.8 s to the 70.1 s.
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Abstract

The Protein-Le Chatelier (PLC) effects are investigated by using digital image correlation at a constant applied
strain rate of 5.00 x 1073 s~! and room temperature in Al-Mg alloys with Mg content values (wt.%) of 2.30, 4.57, 6.10 and
6.91 respectively in this study. Both the yield strength and the ultimate strength increase with increasing Mg content,
which is generally called solution strengthening. Type of PLC band changes from A to B with increasing Mg content. In
low Mg content (2.30%) alloy, the serration amplitude almost remains 1 MPa, while in each of high Mg content (4.57%,
6.10%, 6.91%) alloys it linearly increases with the strain increasing. The serration amplitude is found to increase with
increasing Mg content and gradually reaches a saturated state. With the increase of Mg content, the period of PLC
band for continuous propagation gradually reduces and the time when the PLC band location sudden jumps increases in
the process of propagation. When the strain is small, the out-of-band deformation of alloy is inhomogeneous obviously.
And the deformation inhomogeneity slightly decreases with increasing Mg content. DIC results indicate that the PLC
bandwidth does not change with Mg content, while the maximum strain increment in the PLC band increases with
increasing both Mg content and strain. Additionally, special periodic damped serrations are observed in the stress-time
curve of the low Mg content (2.30%), the corresponding PLC band shows that the periodic changed serrations in the
stress-time curve correspond to the transformation of the PLC band orientation. Besides, the PLC band propagates

upward continuously both before and after the shift.

Keywords: Portevin-Le Chatelier, digital image correlation, Mg content, dynamic strain ageing

PACS: 62.20.F-, 81.40.Cd DOTI: 10.7498/aps.66.086201

* Project supported by the National Natural Science Foundation of China (Grant Nos. 11332010, 11627803, 11472266,
11428206, 51571013) and the Strategic Priority Research Program of the Chinese Academy of Sciences (Grant No.
DB22040502).

1 Corresponding author. E-mail: fushihua@ustc.edu.cn

i Corresponding author. E-mail: zhangqc@Qustc.edu.cn

086201-9


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.66.086201

	1引    言
	2材料与实验方法
	Table 1
	Fig 1


	3实验结果与分析讨论
	3.1 加载曲线与锯齿跌落幅值
	Fig 2
	Fig 3

	3.2 PLC带的空间变形行为及特征
	Fig 4
	Fig 5
	Fig 6

	3.3 变形时域分析
	Fig 7
	Fig 8

	3.4 特殊现象
	Fig 9
	Fig 10


	4结    论
	References
	Abstract

