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Table 2 Rolling parameters of samples
| N

Rolling parameter
Sample No.
Ad/mm 6()1/6()2
BB, AR AR 1 Prs e W ALHIDT 1 DI AE ) 4 L1
JsF24 110 mm X 80 mm X 20 mme. 3 4 13
4 10 1.1

&1 Al-Cu-Mg SR FE AL 2 15 s 10 3

Table 1 Chemical composition of Al-Cu-Mg alloy (mass

fraction, %)

Cu Mg Mn Ti Zn Cr Fe Si Al
418 146 052 0.15 025 01 03 0.2 Bal
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Fig. 1 Schematic illustration of snake rolling with offset

distance (Ad) and differential peripheral speed ratio (@,/w,)
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Fig. 2 Mechanical properties of snake rolled samples at

ambient temperature after T39 heat treatment
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Fig. 3 Unit initiation energy values of snake rolled samples

after T39 heat treatment
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Fig. 4 IPF maps and {111} pole figures of RD-ND surface in Al-Cu-Mg alloy plates after T39 heat treatment: (a) Conventional

rolling; (b) Snake rolling (Ad=10 mm, @,/w,=1.1)
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Fig. 5 ODF maps of Al-Cu-Mg alloy plates: (a) Marked locations of texture components; (b) Conventional rolling; (c) Snake

rolling; (d) Conventional rolling after T39 treatment; (e) Snake rolling after T39 treatment
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Table 3 Calculated Euler and 6 angles of grains near crack tip
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Fig. 6 EBSD map of crack tip in Al-Cu-Mg alloy plates after
T39 treatment
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Fig. 7 Averaged 6, values of main texture components in

aluminum alloy plates with different principal stress planes

Euler angle/(°) 6/(°)

Grain - - -
o1 (o) 02 (111) (11y arun arn

A 289.140 38.773 70.21 66.49 43.32 50.51 60.63
B 102.842 39.348 277.39 62.87 50.59 37.10 72.94
C 49.646 27.581 294.75 61.19 53.51 75.61 34.10
D 143.167 23.512 221.12 61.08 69.27 50.94 40.56
E 330.275 11.894 26.38 44.88 59.87 50.84 64.36
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Effect of snake rolling on strength,
toughness and microstructure of Al-Cu-Mg alloy plate

XU Fu-shun"?, ZHANG Jin**, DENG Yun-lai"*, ZHANG Xin-ming"*

(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. Yunnan Metallurgical Group Co., Ltd, Kunming 650502, China;
3. Light Alloy Research Institute, Central South University, Changsha 410083, China;
4. State Key Laboratory of High Performance and Complex Manufacturing, Central South University,
Changsha 410083, China)

Abstract: Based on the lab-made snake rolling mill, the effect of asymmetric boundary conditions on the mechanical
properties and the microstructure of Al-Cu-Mg alloy rolled plates were investigated by room-temperature tensile, Kahn
tear and electron back scattering diffraction (EBSD) tests. The results indicate that choosing a proper boundary condition
can significantly improve the fracture toughness while maintaining the strength property. With increasing the differential
peripheral speed ratio, the strength of the snake rolled plates rises, but the elongation and the fracture toughness decreases
at the same offset distance. And with increasing the offset distance, the strength decreases with the dramatically
elongation and fracture toughness increases at the same speed ratio. Under the condition of the offset distance of 10 mm
and the speed ratio of 1.1, the crack unit initiation energy (UIE) of the snake rolled plates increase by 14%~36%. It is due
to the enhanced Cube texture and the weakened Brass texture of the Al-Cu-Mg alloy plates rolled by snake rolling
compared with the conventional rolling, which means the better texture components with higher crack propagation
resistance.

Key words: Al-Cu-Mg alloy; snake rolling; mechanical property; texture; crack propagation
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