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Effect of Cr Content on Microstructure and Mechanical Properties of
Al-Cu-Mg-Ag Alloy with a Low Cu/Mg Ratio

YANG Guoqiang, LIU Zhiyi, BAI Song, LI Suwang, CAO Jing
(School of Materials Science and Engineering, Central South University, Changsha 410083, Hunan, China)

Abstract: The effect of Cr content in mass fraction on the microstructure and mechanical properties of Al-Cu-Mg-Ag
alloy with a low Cu/Mg ratio was investigated. Results indicate that after an addition of Cr to the Al-Cu-Mg-Ag alloy with
low Cu/Mg ratio, phases of Al-Cr and Al, (TiCr,, are generated in the alloy; with Cr content from 0.17% up to 0.22%,
the alloy has its tensile strength improved from 463 MPa to 484 MPa (a 4.5% increase ) , and its yield strength enhanced
from 288 MPa to 319 MPa (a 10.8% increase ). The enhancement in mechanical properties is attributed to solid solution
strengthening by Cr and precipitation strengthening by S’ phases.
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Table 1 Chemical composition of Al-Cu-Mg-Ag alloy %

44 Cu Mg Ag Mn Ti Zr Cr Fe Si Al
A 3.08 1.81 051 060 0.15 0.13 0.17 0.04 0.03 Ak
B 3.13 184 0.53 0.61 0.14 0.13 022 0.04 0.03 £kt
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Fig.1 Age-hardening curves of Al-Cu-Mg-Ag alloys with
different Cr contents at 170 C
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Fig.2 Tensile properties of under-aged Al-Cu-Mg-Ag alloys

with different Cr contents at room temperature
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Fig.4 Microstructure of as-cast Al-Cu-Mg-Ag alloys

with different Cr contents
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Table 2 EDS analysis results of each point in Figure 4 %

Jee= Cu Mg Mn Cr Fe Al
1 22.10  22.95 0.31 0.15 0.28 Ak
2 5.50 3.64 3.41 0.68 2.27 P
3 19.42  20.50 0.47 0.25 0.31 S
4 6.77 1.23 7.40 1.33 3.11 A
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Fig.5  Bright field images of UA and UB samples
along <100>, axis and corresponding SAED pattern
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Table 3  Area fraction and size of S’ phase in UA and UB samples

FE 2R AR % HA/nm
UA 11.8 8.8
UB 13.2 12.7
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