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Double-Peak Aging Technology Optimization in 7003 Aluminum Alloy
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Abstract Two-stage double-peak aging process, aging hardening characteristics and mechanical properties are
systematically studied by design of the Ly(3*) orthogonal test in this paper. The second stage in the whole aging has
a decisive impact on the mechanical properties of the alloy, hardness and strength are more sensitive to final aging
temperature while plasticity and toughness are more to final aging time. It can be found that there is an optimal dual
aging process corresponding to the different performance, when use double-peak to optimized the process of high plas-
ticity,, high toughness coming from the orthogonal test. It is found the performance index can not reach the theoretical
optimum maximum, and only a relative optimal process is obtained. We found that the best two-stage double-peak ag-
ing process is:105°C /4 h+155°C /70 h.
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Tab.1 Chemical composition of 7003 aluminium alloy
wt%

Zn Mg Cu Zr Ti Mn Cr Fe Si Al

6.20 0.60 0.20 0.10 0.20 0.30 0.20 0.35 0.30 bal.
R &
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Tab.2 Orthogonal table of L,(3*)and mechanical properties

of two stages aging in 7003 aluminum alloy

FE g E ol o/

(HRB) MPa MPa %  J-cm™
1*  90°C/4h+125°C/70h 68.5 283 347 15.2 14.0

2% 90°C/8h+140°C/80h 66 276 338 14.7 11.7

3% 90°C/12h+155°C/90h 58 247 302 15.0 12.6

4*  105°C/4h+140°C/90h 65 263 324 15.4 13.6

5% 105°C/8h+155°C/70h 64 253 311 15.7 15.5

6% 105°C/12h+125°C/80h 69 289 354 15.1 12.8

7% 120°C /4h+155°C/80h 58.5 247 303 15.0 12.9

8% 120°C/8h+125°C/90h 68 288 351 15.1 12.9

9* 120°C/12h+140°C /70h 67 276 340 15.3 14.0
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Tab.3 Hardness,yield strength,ultimate tensile strength analysis table of two stages aging in 7003 aluminum alloy

f§ £ (HRB) Jat B3 B2/ MPa PUHTE/ MPa
K
0, a1 0, 123 6, by 0, 53 0, by 6, ty

1 64.2 64.0 68.5 66.5 269 264 286 271 329 325 351 333

2 66.0 66.0 66.0 64.5 268 272 272 271 330 333 334 332

3 64.5 64.7 60.2 63.7 270 271 249 266 331 332 305 326
2 1.83 2.00 8.33 2.83 1.77 8.00 37.5 4.80 2.57 8.17 45.7 7.23
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Fig. 1 Curve of the effect of hardness, yield strength,

and ultimate strength factor index
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Tab.4 Elongation and impact work analysis table of two

stages aging in 7003 aluminum alloy

KR/ % /T em™
TKF
6, [ 0, ) 0, a 0, 2}
1 15.0 15.2 15.1 15.4 12.8 13.5 13.3 14.7
2 15.4 15.2 15.1 15.0 14.0 13.4 13.3 12.5
3 15.1 15.1 15.2 15.1 13.4 13.3 13.6 13.0
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Fig.2 Curve of the effect of elongation and impact
work factor index
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Tab.5 Mechanical properties of various optimal
two stages aging treatment

KRBT 2 HRB 0(,/MPa o,/MPa  6/% ay/J-em™
105°C/8h+125°C/70h 69 288 351 15.1 13.9
120°C/8h+125°C/80h 68 295 359 14.9 13.3
105°C/4h+155°C/70h 66 278 347 15.7 15.2
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