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Effect of temperature on creep behavior of 2024 aluminum alloy

CHEN Yu-giang', YI Dan-ging', PAN Su-ping', HUANG Xia*, WANG bin', ZHOU Ming-zhe'

(1. School of Material Science and Engineering, Central South University, Changsha 410083, China;
2. Zhengzhou Research Institute of CHALCU, Aluminum Corporation of China Limited, Zhengzhou 450041, China)

Abstract: The creep behaviors of 2024 aluminum alloy were investigated at different temperatures. The microstructures
of alloys after creep were observed by optical microscopy (OM), scanning electron microscopy (SEM) and transmission
electron microscopy (TEM). The results show that the creep stress of this alloy decreases with increasing the creep
temperature in the range of 125-200  when the creep lifetime is close to 100 h. Compared with the alloy crept at 125

, the creep stress of alloy crept at 150  is decreased by 9.3%; the creep stress at 175  is decreased by 30.3%. When
the creep temperature increases to 200, the creep stress is decreased by 45.8%. The main deformation mechanism of
the alloy is intragranular slipping of the dislocations in the creep temperature range of 125—175 . Grain boundary
slidings happen in this alloy at the creep temperature of 200 and the deformation of this alloy is coordinated by
intragranular slip and grain boundary sliding. Lots of micropores exist on the fracture surfaces of the crept alloys. The
sizes of these micropores increase with increasing the creep temperature. When the sizes of micropors are larger than 3
um, the micropores have significant influence on the failure mechanism of the alloy. Meanwhile, at the creep temperature
of 125 and 150 , the alloy performs a dimpled transgranular type of failure; at 175 and 200 | the alloy exhibits the
characteristics of intergranular failure.
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Fig.2 Creep stress—creep temperature curve when creep
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Fig.1  Schematic illustration of directions of creep test
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Fig.3 Metallographs of alloy near fracture surface and parallel to rolling surface at different creep temperatures: (a) Slipbands at

125 ; (b) Cross-glide bands at 125 ; (c) Cross-glide bands at 175 ; (d) Convex grain boundaries at 200
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Fig.5 Schematic illustration of variation of grain-boundary

strength and intragranular strength with temperature ( 8)
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Fig.6  Fractographies of alloy at different creep temperatures: (a) Fractography at 125 ; (a") Micropores at 125 ;
(b) Fractography at 150  ; (b") Micropores at 150  ; (c) Fractography at 175  ; (c’) Micropores at 175  ; (d) Fractography at
200 ; (d") Micropores at 200
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Fig.7 SEM images ((a), (b), (c)) of micropores in 2024-T42 alloy at creep temperature of 150  and corresponding EDS pattern:
(a) Low magnification; (b) High magnification; (c) High magnification showing position of EDS pattern; (d) Corresponding EDS

pattern
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Fig.8 Schematic illustration of fracture mechanism of alloy at creep temperature of 150  : (a) Formation of micropores;

(b) Growth of micropores; (c) Formation of cracks between micropores; (d) Rupture
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