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Mechanical Properties o Pure Aluminum Alloys a Cryogenic Tenperatures

Chen Ding Chen Zhenhua
( Department of Materids Stience and Engineering Centrd Suth Universty of Techrology Changsha 410083 )

Abgract  This paper reviews the mechanica properties of duminum aloys at cryogenic temperatures. Their ten-
sle grength ,toughness and fatigue srength are improved and they exhibit different mechanica properties within diff erent
media at cryogenic termperatures. Mechaniam of termperature dependence of mechanical properties is andyzed and charac-
teridics forming mechaniam of serrated deformetion and its i rfluence on mechanical properties are introduced for me a
[uminum aloys.
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Tab.1 Tensle properties o aluminium alloy at cryogenic temperatures
/MPa / MPa | %
42K 204K 77.4K RT 42K 204K 77.4K RT 42K 204K 77.4K RT
1099 —H14(L) 122.7 106.1  98.6 86.2 3185 288.9 159.2 91.0 52.0 60.5 57.2 22.6
2014 —651(L) 563.9 552.9 524.6 437.8 659.1 659.1 579.2 475.3 12.5 15.0 12.0 10.2
2219 —T87(L) 504.7 499.1 461.9 387.4 672.2 679.8 5/5.7 464.7 15.0 15.2 14.0 11.8
2219 —T851(L) 475.3 4743  439.9 370.4 662.5 659.1 568.8 466.1 14.0 16.0 13.8 11.0
2219 —T851(T) 482.6  465.4 421.3 353.0 658.4 666.7 572.3 457.8 12.5 15.8 12.2 10.2
2024 —T851(L) 625.3 - 574.3 453.7 719.8 - 688.1  49%.4 9.5 - 7.7 7.8
2090 —T8EA1(L) 615 - 600 535 820 - 715 565 17.5 - 13.5 11.0
3003 —H14 " 207.5 - 178.6  145.5  400.6 - 252.3 157.8  32.0 - 32.5 16.8
5083 —O(L) 178.6 - 161.3  142.7 557.1 - 434.4  323.4 3.0 - 3L.5 19.0
5083 —H113(L) 279.2 - 266.1 230.3 591.6 - 460.6 335.5 29.0 - 32.0 14.0
5454 —O(L) 166.2 - 133.7 115.1 509.5 - 374.3 246.8 34.3 - 39.5 24.5
5454 —H32(L) 271.6 - 237.8 199.3 567.4 - 421.3 281.9 28.6 - 32.0 15.7
5456 —O(L) 203.4 - 179.9  159.9  581.9 - 455.0 337.8  30.7 - 34.5 21.8
6061 —T651(L) 379.2 - 337.8 290.9 483.3 - 401.9 309.5 25.5 - 23.0 16.5
6061 —T651(T) 368.9 - 321.3 278.5 484.0 - 405.4 309.5 2.5 - 20.5 15
7005 —T5351 (L) 521.2 506.1 465.4 379.2 672.9 706.7 578.5 427.5 17.0 18.5 17.0 15.0
7005 —T6351 (L) 440.5 - 408.8 340.6  605.0 - 537.8 391.6 16.5 - 18 18
7075 —1651(L) 772.9 - 695.6 554.3 830.8 - 764.6  612.2 8.0 - 9.0 9.8
7079 —T651(L) 723.2 - - 529.5 785.3 - - 580.5 6.5 - - 10.0
8090 —T6(L) "~ 455 431 399 379 658 645 548 453 15.7 17.1 14.2 8.0
* (®19.0mm 38.1mm), (12.7mm 34.9mm ); * *8090 (L)L (M T
2
Tab.2 Tensle properties o weldment o wrought aluminum alloys at cryogenic temperatures
/ MPa / MPa | %
4.2 K 77 K RT 4.2 K 77 K RT 4.2 K 77 K RT
2197162 2319 495.9 474.3 395.0 354.8 321.4 277.3 3.5 5.5 7.5
2219—T851 2319 410.6 355.7 225.4 277.3 193.1 184.4 2.5 3.5 2.0
3003 —H112 1100 351.8 232.3 118.7 127.4 74.5 51.9 28.0 31.0 24.0
5083 —O 5183 381.2 400.8 293.0 173.5 153.9 138.2 27.0 19.0 21.5
5083 —H321 5183 455.7 445.9 304.8 246.0 216.6 179.3 9.0 19.0 14.0
5454 —H32 5554 423.4 377.3 233.2 179.3 154.8 117.6 14.5 29.0 18.0
6061 —T6 4043 338.1 302.8 213.6 258.7 177.4 144.1 4.5 5.5 6.0
6061 —T6 4043 451.8 394.9 297.9 308.7 201.1 247.0 15.0 16.5 11.0
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Tab.3 Various modulus o pure aluminum alloys

0.33 /K B/10°GPa FE/10°GPa G 10°GPa v
120k 300 0.724 0. 694 0.259 0. 340
100 200 0.738 0.728 0.273 0.336
100k 100 0.749 0.758 0.285 0.331
Al-Cu
4 0.751 0.769 0.289 0.329
8o} 300 0.716 0.715 0.268 0.333
Al-Mg-Si 200 0.729 0.758 0.286 0.327
oo} 5083 100 0.739 0.7% 0.301 0.321
Al-Mn 4 0.742 0.809 0. 307 0.318
40 Al-Mg, Al-Zn-Mg 300 0.749 0.705 0.262  0.343
Al-Zn-Cu-Mg 200 0.765 0743  0.218  0.38
20 7005
100 0.777 0.777 0.291 0.333
4 0.780 0.789 0.29% 0.331
'l ' 1 1 i i
0 T00 200 300 400 300 600 700 300 0.707 0.707 0.265 0.333
BHE/K Y 200 0.718 0.742 0.279 0.328
100 0.728 0.773 0.292 0.323
1 4 0.731 0.783 0.29% 0.321
300 0.761 0.701 0.260 0.347
. 200 0.777 0.738 0.275 0.342
Fg.1 Yound snoduusadf duminum dloys 9NAI
\ 100 0.790 0.771 0.288 0.337
a various temperatures 4 0.794 0.784 0.293 0.336
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