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Effects of Cryogenic Treatment on Microstructure and Properties of Cryogenic Rolling
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Abstract ;: Effect of cryogenic treatment on microstructure and mechanical properties of cryogenic rolling 2524 alu-
minum alloy plate was investigated by means of optical microscope, X-ray diffraction(XRD), scanning electron
microscopy(SEM) and electronic universal testing machine. The results indicate that secondary phases are mainly
distributed along the crystal boundary with increasing amounts after cryogenic treatment, which is mainly com-
posed of S-Al,CuMg phase and §-Al, Cu phase. Compared with the rolled plate, the texture pole density of the
plate is increased after cryogenic treatment, presenting a trend of increasing firstly and then decreasing, which
reaches a peak value at 9 h.The desirable tensile strength and elongation of the plate are achieved after cryogenic
treatment for 6 h, which are 490 MPa and 6.35% , respectively, Meanwhile, the fracture mode is dominated by
ductile fracture under the cryogenic condition.
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Fig.1 Stress-strain curves of the alloys for different
cryogenic duration
F1 FEARZLEMET 2524 FEEWHIFHEEE
Tab.1 Tensile performance of 2524 aluminum alloy for

different cryogenic durations

R on/MPa S5/ %
CToh 483 4.22
CTé6h 490 6.35
CT9h 483 4.67
CT12h 479 4.74
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CT36h 456 4.12
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Fig.2 The Williamson-Hall plots of 2524 aluminum alloy

plate for different cryogenic durations
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Fig.3 Microstructure and EDS spectra of 2524 aluminum alloy for different cryogenic durations
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Fig.4 X-ray patterns of 2524 aluminum alloy for different

cryogenic durations
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