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Table 1 ~ Chemical compositions of 2024 alloy
(mass fraction/% )
Cu Mg Mn Fe Si Al
4.5 1.5 0.6 0.2 0.3 Bal.
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Fig. 1 Scheme of testing specimens
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Fig.2  Stress-strain curves of 2024 alloy at

cryogenic temperatures
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Table 2 Tensile properties of 2024 alloy

Temperature  Yield strength  Tensile strength  Elongation
/K o, ,/MPa o,/ MPa 8/ %
77 440.2 544.3 11.2

100 406. 6 510.1 11.8
150 398.8 489.6 12.4
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Fig.3 Creep curves of 2024 alloy at different temperatures
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Table 3

N

Creep test results of 2024 alloy at

different temperatures

Temperature  Testing stress ~ Total Creep  Steady creep

/K /MPa strain/ (10 *% ) rate/ (% /h)
77 320 2.165

100 320 7.254 1.82
150 320 22.1 5.62
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Fig.4 dependence of Creep strain on Log time in

the non-steady-stage for 2024 alloy
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Fig.5 Dislocation configurations of specimens before and after creep at different temperatures
(a) before creep; (b) after creep for 1000h at 77K, o =320MPa;
(¢) after creep for 1000h atl150K , o =320MPa
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Creep Characteristics of 2024 Alloy at Cryogenic Temperatures

GUAN Chun-long, HE Wei-chun, ZHAO Zhi-wei, WANG Gai-min

(Henan University of Technology, College of Materials Science and Engineering, Zhengzhou 450001, China)

Abstract: The tensile creep tests in the range from 77K to 150 K were performed to investigate the creep behavior on 2024 alloy aging
at 190°C for 12h. It is found that there exists a creep and creep strain and logarithm time follows linear law during primary creep. The
primary creep lasts over 500h at 100K and 150K and steady creep did not occur after 1000h at 77K. The dislocations configurations of
2024 alloy before and after cryogenic creep were observed by TEM. It is showed that under the constant load, the density and interac-
tion of the dislocations after creep increase with rise of the temperature. Long distance slip of dislocations occurs when the temperature

is 150K. The results indicate that the creep mechanism at cryogenic temperature is dislocation mechanism.

Key words: creep behavior; primary creep; dislocation; cryogenic temperature



