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Abstract: Deformation behavior of a new Al-Zn-Mg-Cu-Zr alloy is investigated by dynamic upsetting
compress test. The results show that, when the deformation temperature of Al-Zn-Mg-Cu-Zr alloy is
below 350°C, there is dynamic precipitation behavior during deformation because of low temperature.
Further deformation of the alloy will be difficult due to small precipitates in the alloy. When the de-
formation temperature is above 400°C , there is no dynamic precipitation behavior in the alloy. When
the deformation temperature is higher than 450°C, there is dynamic recrystallization and size increase
of grain. The results of dynamic upsetting test show that the appropriate forging temperature of Al-
Zn-Mg-Cu-Zr alloy is range of 400-420°C , and the maximum deformation is 60 %.
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Table 1 Chemical composition of the Al-Zn-Mg-Cu-Zr
alloy (mass fraction /%)

Zn Mg Cu Zr Si Fe Al

7.46 1.56 1.51 0.13 0.012 0.013 Bal
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Fig. 1 Homogenization microstructure of studied alloy
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Fig. 2 The pictures of experiment equipment for
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machine; (b)die steel plate and gasket
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Table 2 Parameters of dynamic upsetting test

T/C 300, 350, 380, 400, 420, 450, 500
8/ % 30, 40, 50, 60, 70
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Table 3 Deformation results of the alloy at

different temperatures

T/C ukdl

30 40 50 60 70
300 Good Crack Big crack — —
350 Good Good Good Big crack —
380 — Good Good Crack Big crack
400 — — Good Good Big crack
420 — — Good Good Crack
450 — — Good Good Big crack
500 — Good Crack Big crack —
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Fig. 3 Deformation limit of the alloy at different temperatures
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Fig. 4 The marco-images of dynamic upsetting specimen

at different temperatures (a)350°C ;(b)420°C ;(c)450°C
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Fig.5 Microstructure of alloy after 70% deformation at 400°C
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Fig. 6 Microstructure schematic of alloy after deformations
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Fig. 7 Microstructure of alloy after variant deformation technology
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Fig. 8 Images of alloy crack after 50% deformation at 300°C

(a)low magnification; (b) high magnification of circle area of fig. 8(a)
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Fig. 9 TEM images of alloy after variant deformation technology
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