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Table 1 Orthogonal test design and results

A B C
Noo ement p e S v R
temperature/ C time/ h time/ h
1 80 2 2 116. 33
2 80 4 4 107. 94
3 80 6 6 98.37
4 100 2 2 116. 45
5 100 4 4 109. 58
6 100 6 6 110. 54
7 120 2 2 113.49
8 120 4 4 105. 17
9 120 6 6 109. 84
I; 346. 64 346.27 331.71
II; 336.57 322.69 331.01
1L 323.50 313.52 319.99
R; 13.93 32.52 11.72
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Fig. 1 Verification result of orthogonal test design
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Fig. 2 Macroscopic tensile properties of

material after different ageing treatments
1—100 C, 2h+ 190 C, 2h; 2—100 C, 2h+ 190 C, 6h;
3—190 C, 6h; 4—190 C, 20h
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Fig. 3 Micro-yield strength of material treated with
thermakcooling cycling after

different ageing treatment
la—Ageing of 100 'C, 2h+ 190 C, 2h, and
thermal cooling cycling for 3 times; 2a —Ageing of 100 C,
2h+ 190 C, 6h, and thermalcooling cycling for 3 times;
3a —Ageing of 190 C, 6 h+ thermalcooling cycling
for 3 times; 4a —Ageing of 190 C,

20 h+ thermalcooling cycling for 3 times
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B4 ZAFTZABERFEN TEM BA
Fig.4 TEM photographs of 2024 Al alloys after different ageing treatments
(a) —Original state; (b) —190 C, 6h; (¢) —100 C, 2h+ 190 C, 2h

Bl 5 ZAFT2ZAHERFEN TEM B A
Fig. 5 TEM photographs of 2024 Al alloys after different ageings and thermalcooling cyclings

(a) —190 C, 6h+ thermalcooling cycling three times;
(b) —100C, 2h+ 190 C, 6h+ thermatcooling cycling three times;
(¢) —100 C, 2h+ 190 C, 2h+ thermatcooling cycling three times
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Influence of ageing and thermal- cooling cycling treatments on

microplastic deformation resistance of 2024 Al alloy
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[Abstract] The step-stage ageing processes of 2024 Al alloy were investigated by means of orthogonal test methods. A better dou-

ble-stage ageing procedure of 100 C, 2h+ 190 'C, 2h was chosen out of several methods. Following this route, the precipitates dis-

perse homogeneously in the alloy, and the mechanical properties are obviously improved. The mechanical properties and the micro-

yield strength of 2024 Al alloy are improved by thermal cooling cycling treatment following doublestage ageing. The influence mech-

anism of double stage ageing on the properties of 2024 Al alloy after thermal cooling cycling treatment was observed by TEM.
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