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Table 1 Actual chemical composition of experimental alloys
Alloy m(Com(Mn) . Mass fraction/%

Si Mg Cu Mn Cr Fe Al

CMO 0.0 1.06 0.88 0.63 0.87 0.00 <0.15 Bal.
CM1 0.1 1.04 091 0.61 0.81 0.09 <0.15 Bal.
CcM3 0.3 1.09 0.85 0.59 0.68 0.20 <0.15 Bal.
CM5 0.5 1.07 0.92 0.55 0.60 0.29 <0.15 Bal.
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Table 2 Tensile properties of samples with different Cr-Mn mass ratios at 25 ‘C and 250 C

Temperature/'C Sample Yield strength/MPa Ultimate tensile strength/MPa Elongation/%
CMO 375 412 15.5
CMl1 389 433 17.4
2 CM3 388 431 19.9
CMS5 381 427 18.1
CMO 259 264 15.6
550 CM1 268 269 13.1
CM3 293 300 17.4
CMS5 275 277 14.6
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Fig. 4 SEM-BSE images of alloys with different Cr-Mn mass ratios after hot compressing and aging: (a) CMO0; (b) CM1;

(c) CM3; (d) CM5
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Fig.5 TEM-HAADF image of CM3 sample after compressing and aging(a) and corresponding EDS analysis result(b)

Fig. 6 IPF images of alloys with different Cr-Mn mass ratios after hot compressing and aging: (a) CMO; (b) CM1; (c) CM3;

(d) CM5
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Fig. 7 Texture component distribution diagrams of alloys with different Cr-Mn mass ratios after hot compressing and aging:

(a) CMO; (b) CM1; (c) CM3; (d) CMS5; (e) Texture component distribution histogram
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Table 3 Texture component area fraction of alloys with different Cr-Mn mass ratios after hot compressing and aging

R-Goss {001}<011)

- Brass {001}(211)

Copper {112K111)

- S {1231(634)

Area fraction of texture/%

Alloy (b+e)d
Cube Goss R-Goss Brass Copper S

CMO 9.6 28.0 3.4 5.8 0.1 1.8 5.41

CM1 33 12.3 4.1 8.8 0.1 0.4 1.86

CM3 3.8 14.2 11.7 7.9 0.1 0.5 3.28

CMS5 2.5 18.6 12.7 9.5 0.0 0.0 3.29
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Fig. 9 Partial enlarged IPF images of alloys with different Cr-Mn mass ratios after hot compressing and aging: (a) CMO;

(b) CMI; (c) CM3; (d) CMS
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Effect of Cr-Mn mass ratio on microstructure and
mechanical properties of Al-Mg-Si alloy

ZHOU Wei', ZHANG Zhi-rou', ZHAO Shi-lin', ZHANG Yu-xiu', HIROMI Nagaumi?,
YANG Zhao', YANG Xu-yue'

(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. High-Performance Metal Structural Materials Research Institute, Soochow University, Suzhou 215137, China)

Abstract: The microstructure and mechanical properties of Al-Mg-Si alloy with different Cr-Mn mass ratios at
25 ‘C and 250 ‘C were studied. The ingot was homogenized at 550 C for 10 h, then water quenched, and
deformed by hot compression at 540 °C. After that, age treatment was carried out at 180 C for 6 h to get ready for
the tensile test at 25 “C and 250 “C. Finally, the microstructure of the alloy was analyzed. The results show that the
yield strength reaches the peak value of 389 MPa when Cr-Mn mass ratio is 0.1 at 25 C. At 250 ‘C, the yield
strength reaches the peak value of 293 MPa when the ratio is 0.3. The optimal Cr-Mn mass ratio is confirmed to be
0.3, which can maximize the alloy's high temperature strength while the room temperature strength can be retained
as well. The precipitated phase, texture and low angle grain boundary (LAGB)all have different effects on the
strength of the alloy, but shows difference at 25 °C and 250 C. At 25 C, the texture plays a major role in the alloy
strength while the effect of LAGB on the alloy strength plays a major role at 250 C.

Key words: Al-Mg-Si alloy; mechanical property; precipitation; texture; low angle grain boundary
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