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Effect of Mg and Zn on microstructure and
tensile properties of 2099 alloy

ZHU Xiao-hui, ZHENG Zi-qiao, ZHONG Shen
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Abstract: The tensile properties and microstructure of 2099 alloy in T6 and T8 tempers were investigated by tensile test
and TEM observation. Moreover, the effects of the Mg and Zn in 2099 alloy on the microstructure and properties of alloy
were studied. The results show that under T6 peak aged condition, the dominant precipitates are o', ¢ and T phases.
While under T8 peak aged condition, the major precipitates contain ' phase, T} phase and 6’ phase with samll volume
fractions. The pre-stretching prior to ageing promotes the precipitation of 7} phase, thus improves ageing strengthening.
Mg addition promotes the precipitation of GP zone and &' phase while Zn facilitates 7' phase precipitation. The addition

of Mg together with Zn stimulates the formation of 7; phase obviously, and suppresses the coarsening progress of J’

phase.
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Table1 Analyzed composition of experimental alloys

Mass fraction/%

Alloy No.

Cu Mn Mg Zn Li Be Zr Al

1 2.60 0.30 0.25 0.75 1.75 0.0001 0.09 Bal.
2 2.53 030 021 - 1.72 0.0001 0.09 Bal.

3 261 030 - 0.77 1.77 0.0001 0.09 Bal.
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Fig.1 Relationship between tensile properties and ageing time

for alloys under T6 and T8 conditions: (a) T6(175 C);

(b) T8(3% pre-stretching+150 C)
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Fig.2 TEM images of alloys in under-aged for 8 h under T6 condition: (a) Alloy 1, b=(001),; (b), (¢) Alloy 2, b=(001),; (d) Alloy 3,

b=(001),
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3 HBAE T6 ARA PN 2L TEM 4
Fig.3 TEM images of alloys under peak-aged T6 condition: (a), (b), (c) Alloy 1; (d), (e), (f) Alloy 2; (g), (h) Alloy 3; (a), (b), (d),
(e), (g): b=(001),; (c), (), (h): b=(112),
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Fig.4 TEM images of alloys in peak-aged under T8 condition: (a), (b) Alloy 1; (c), (d) Alloy 2; (e), (f) Alloy 3; (a), (c), (e):

b=(001),; (b), (d), (): b=(112),
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