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Tensile Properties and Stress-strain Curve Fitting of
Aluminum Alloy Sheets Commonly Used for Aviation
Tong Pengyan,Zhang Peng, Wang Yongjun,Han Yanbin,Liu Bo,Guo Quanqing

Abstract: By using material of 2024 ,6061 and 7075 aluminum alloy under different heat treatment states , material
thickness and specimen direction, the tensile properties and strain stress curves of three types of aviation commonly are ana-
lyzed. The rolling direction( RD) ,45° angle to the rolling direction , transverse direction( TD) respectively are gained by the
quasi-static uniaxially standard tensile test methods and procedures. Then the true stress-strain curves are converted from
engineering stress-strain curves and are fitted with the least square method by the Houston-Sherby dual Voce model for un-
quenched aluminum and by the original Swift model for quenched aluminum alloy samples respectively.
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*x1 BHMSHEEENLENS (%)
= Si Fe Cu Mn Mg
2024 <0.5 <0.5 3.8~4.9 10.3~0.9|1.2~1.8
6061 0.4~0.8 <0.7 |0.15~0.40| <0.15 |0.8~1.2
7075 <0.12 <0.15 | 2.0~2.6 <0.1 [1.9~2.6
s Gr Zn Ti Zr Al
2024 0 <0.3 <0.15 0 Bal.
6061 |0.04 ~0.35| <0.25 <0.15 0 Bal.
7075 <0.01 5.7~6.7 <0.06 0.08 ~0.15| Bal.
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20240 | RD | 1.27 | 70.0 |103.0|179.1 | 27.8 | 21.0
20240 | 45 | 1.27 | 65.9 | 88.6 | 151.5 | 22.6 | 20.8
20240 | TD | 1.27 | 68.4 | 94.9 | 167.7 | 26.7 | 22.0
20240 | RD | 2.0 | 66.2 | 100.9 | 173.7 | 23.7 | 23.4
20240 | 45 | 2.0 | 57.9 | 84.3 | 165.1| 24.0 | 21.1
20240 | TD | 2.0 | 69.5 | 86.2 | 160.9 | 28.2 | 21.0
2024T3 | RD | 0.9 | 67.5 |403.4 |449.7 | 19.5 | 18.4
2024T3 | 45 | 0.9 | 60.2 |377.3 | 418.4 | 21.0 | 19.9
2024T3 | TD | 0.9 | 67.5 | 402.4 | 440.4 | 19.4 | 18.8
2024T3 | RD | 2.0 | 68.6 |410.5 |447.4 | 20.7 | 18.0
2024T3 | 45 | 2.0 | 60.6 |375.9 |414.2 | 20.4 | 22.3
2024T3 | TD | 2.0 | 69.1 |402.9 |430.8 | 24.0 | 19.6
60610 | RD | 2.0 | 69.5 | 79.0 | 124.8 | 28.1 | 22.4
60610 | 45 | 2.0 | 62.4 | 72.7 | 117.0| 32.0 | 22.4
60610 | TD | 2.0 | 71.9 | 79.6 | 122.6 | 31.5 | 23.0
6061T6 | RD | 1.27 | 71.2 |330.0 | 358.8 | 20.3 | 16.8
6061T6 | 45 | 1.27 | 73.0 |267.6 [303.2 | 11.6 | 20.4
6061T6 | TD | 1.27 | 71.7 |321.2 |354.5 | 22.1 | 14.4
6061T6 | RD | 2.54 | 72.0 |317.1[331.9 | 19.0 | 14.0
6061T6 | 45 | 2.54 | 69.7 |311.7 [320.3 | 15.0 | 24.5
6061T6 | TD | 2.54 | 73.4 |324.8 [332.3| 20.8 | 15.4
70750 | RD |0.635 | 71.1 |128.1|212.3 | 18.2 | 16.4
70750 | 45 [0.635| 76.4 | 128.1|196.3 | 15.6 | 21.9
70750 | TD | 0.635 | 71.7 | 128.2 | 206.3 | 13.0 | 10.4
70750 | RD | 0.8 | 69.9 |137.8 |208.1| 28.0 | 16.6
70750 | 45 | 0.8 | 19.2 | 92.5 | 176.5 | 18.4 | 17.5
70750 | TD | 0.8 | 71.0 | 126.2 | 197.8 | 20.4 | 13.3
70750 | RD | 2.0 | 69.8 |117.2199.4 | 28.8 | 21.0
70750 | 45 | 2.0 | 70.3 |102.8 |193.9 | 22.2 | 21.9
70750 | TD | 2.0 | 72.6 |118.9|196.8 | 23.7 | 15.6
7075T6 | RD | 0.508 | 71.1 |S514.6 |553.0 | 21.4 | 14.6
7075T6 | 45 | 0.508 | 70.2 | 471.9 [ 509.8 | 14.2 | 15.2
7075T6 | TD |0.508 | 71.7 |512.8 | 556.1 | 17.4 | 13.8
7075T6 | RD | 2.0 | 72.8 |522.1|549.6 | 23.0 | 14.8
7075T6 | 45 | 2.0 | 66.5 |506.9 |555.4 | 14.0 | 25.5
7075T6 | TD | 2.0 | 73.0 |529.5 |545.5| 20.5 | 15.2
7075T6 | RD | 3.0 | 69.1 |558.6 |568.9 | 19.1 | 16.4
7075T6 | 45 | 3.0 | 73.7 |551.5|570.7 | 17.6 | 21.4
707516 | TD | 3.0 | 69.7 |554.6 |569.3 | 21.6 | 16.6
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20240 RD 1.27 75.19141 94. 62443 59.60832 0.11377 0.01626 0.9983 1.15702
20240 45 1.27 51. 85049 55.46757 82.76044 0.01604 0.12767 0.999 0.45276
20240 TD 1.27 60. 88096 68.64771 89.91646 0.01665 0. 12399 0.99875 0.79554
20240 RD 2.0 78.05346 88.31257 56.10846 0.10963 0.01833 0.99853 1.03934
20240 45 2.0 81.0654 111.23311 154.53122 0.01958 0.1503 0.99926 1.92222
20240 ™D 2.0 71.89897 76.78875 57.11746 0.11539 0.01774 0.99877 0.7552
60610 RD 2.0 72.28743 71.20692 25.45217 0. 14024 0.01779 0.99951 0.15268
60610 45 2.0 45.10272 79. 06096 47.75152 0. 18154 0.01831 0.99978 0.0737
60610 D 2.0 63.44735 74.11138 33.29328 0. 16537 0.0192 0.99966 0.09735
70750 RD 0.635 77.19805 112.52588 93.72208 0.0217 0.17441 0.99891 0.97697
70750 45 0.635 72.58291 82.62855 95.23832 0.11708 0.01766 0.99895 0.61164
70750 D 0.635 78.23507 118.23203 141.93988 0.02182 0.03778 0.9987 0.9282
70750 RD 0.8 81.52241 111. 11689 94.2355 0.02197 0.22074 0.99948 0. 64698
70750 45 0.8 23.72961 83.87263 78.28178 0.01567 0.06454 0.99855 0.7274
70750 TD 0.8 67.31128 222.05096 117.39088 0.76191 0.02096 0.99841 0.92636
70750 RD 2.0 66.05841 108. 53639 83.4604 0.02003 0. 13907 0.99944 0.549
70750 45 2.0 69.26668 111.99526 118.92588 0.24932 0.02136 0.99944 0. 662
70750 TD 2.0 74.48667 73.08491 81.61461 0.09432 0.01711 0.99868 0. 87447
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2024T3 RD 0.9 67.5 708. 28437 0.16568 0.00716 0.99784 4.53095
2024T3 45 0.9 60.2 636.58913 0.17992 0.00673 0.99931 1.44267
2024T3 TD 0.9 67.5 709.31447 0. 17597 0.00672 0.99851 3.48137
2024T3 RD 2.0 68.6 721.95706 0. 17635 0.00702 0.99874 2.77942
2024T3 45 2.0 60.6 697.84159 0.18974 0.00701 0.99911 2.28369
2024T3 TD 2.0 69.1 706.04196 0. 18653 0.00634 0.99853 4.00667
6061T6 RD 1.27 71.2 528. 84569 0.13175 0.00629 0.99267 6.22225
6061T6 45 1.27 73.0 482.01649 0. 1209 0.00585 0.99468 3.21434
6061T6 TD 1.27 71.7 523.00222 0.13134 0.00610 0.99492 3.79968
6061T6 RD 2.54 72.0 452.17028 0.09556 0.00623 0.98481 5.23838
6061T6 45 2.54 69.7 437.79206 0.1012 0.00602 0.99441 1.70361
6061T6 TD 2.54 73.4 456. 88966 0.09865 0. 00601 0.99569 1.662

7075T6 RD 0.508 71.1 784.25686 0.1139 0.00851 0.99617 4. 88069
7075T6 45 0.508 70.2 688.43357 0.11891 0.00782 0.99484 6.66106
7075T6 TD 0.508 71.7 793.78275 0.11662 0.00828 0.99508 6.52421
7075T6 RD 2.0 72.8 760. 04726 0.10242 0.00891 0.99554 4.37553
7075T6 45 2.0 66.5 742.97732 0.10731 0.00896 0.99343 6.55369
7075T6 TD 2.0 73.0 765.00363 0. 10766 0.00858 0.99415 6.94222
7075T6 RD 3.0 69.1 784.88203 0.10128 0.0096 0.99598 4.3803

7075T6 45 3.0 73.7 819. 65035 0.15344 0.00891 0.98744 27.11379
7075T6 TD 3.0 69.7 800. 78998 0. 10899 0.00902 0.98577 19. 66635
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