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Effect of Ag on microstructure and properties of
6022 aluminum alloy for automotive body sheets
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(Key Laboratory of Nonferrous Metal Materials Science and Engineering, Ministry of Education,

Central South University, Changsha 410083,China)

Abstract: The effect of Ag on the formability, paint-bake tensile properties, aging dynamics and microstructures of 6022

aluminum alloy for automotive body sheets were studied by hardness tests, tensile tests, differential scanning

calorimetry(DSC) and transmission electron microscopy(TEM). The results show that the formability of 6022 alloy

containing 0.35% (mass fraction) Ag in T4 condition is declined a little, and after 30 min paint-bake aging at 175

>

higher strength can be obtained. Ag addition can also improve the aging response and hardness, and promote the

precipitation of the f” phase which should prefer to nucleate on the position of GP zones.
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Table 1 Chemical compositions of alloys (mass fraction)
Alloy No.  Alloy Si Mg Cu Mn Fe
1 6022 1.0 063 0.06 006 0.17
2 6022+Ag 097 058 0.06 0.05 0.17
Alloy No.  Alloy Zn Cr Ti Ag
1 6022 0.23 0.06 0.08
2 6022+Ag  0.18 0.06 0.13 0.35
555 30 min 5d
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Table 2 Tensile properties of alloys aged at 175 for 30
min after natural aging for 5 d
Alloy No. 09.,/MPa oy/MPa /%
1 195 296 313
2 225 325 32.6
2.2
T4 y
00.2/0%
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Y Ay 2
2y 1y 0.04 1
2 Ay
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Table 3 Measured y values of alloys under T4 condition

Ay =Yy +79p —2745)/2

Alloy No. Tensile direction y V=g 79y +27,5)/4
0° 0.60
1 45° 0.65 0.65 -0.005
90° 0.69
0° 0.59
2 45° 0.64 0.61 —0.055
90° 0.58
ﬂ/ Qr [10—-11]
Ag 2
3 Ag 2 Ag 1
Ag 1 O'()_z/O'b 0.04 1.1% Ag .
Ag
Ag T4
24 TEM
3 1 2 5d 175
4 T4 0'0_2/0'b
Table 4 5y,/0y and elongation of the alloys in T4 condition
Alloy No.  gy,/MPa o,/MPa 00.,/0%, /%
1 169 282 0.60 30.6
2 193 302 0.64 31.7
2.3 DSC
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Fig.2 DSC patterns of alloys heating at rate of 10  /min

after being solutionized and quenched

Fig.3 TEM images of alloys aged at 175 for 30 min after
natural aging for 5 d and corresponding SAED patterns: (a)

Alloy 1; (b) Alloy 2
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Fig.4 TEM images of alloys aged at 175  for 10 h after natural aging for 5 d and corresponding SAED patterns: (a), (c), (¢) Alloy
15 (b), (d), (f) Alloy 2
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