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Table 1 Chemical composition of 6063 aluminum alloy (/%)
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Fig.1  Process flowchart of radial forging combined with

compression recrystallization and partial melting
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Table 2 Experimental parameters of SSIT

samole No Isothermal Isothermal
P " temperature /'C time/min
1 630 5, 10, 15, 20
2 630 10
3 630 10

0,1,2,3,5,10,

2 630 15, 20
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Fig.3 Microstructures of starting material under longitudinal

section
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Fig.4 Microstructures of starting material at 630 <C for different time: (a) 5 min, (b) 10 min, (c) 15 min, and (d) 20 min
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Fig.6 Microstructures of 6063 Al alloy deformed with radial forging combined with compression and SSIT at 630 C for 10 min:
(a) unidirectional compression, (b) unidirectional compression and SSIT at 630 C for 10 min, (c) multi-axial compression, and

(d) multi-axial compression and SSIT at 630 “C for 10 min
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Fig.8 Microstructures of RFCUC-deformed 6063 Al alloy at 630 <TC for different isothermal time: (@) 0 min, (b) 1 min, (¢) 2 min, (d) 3
min, (e) 5 min, (f) 10 min, (g) 15 min, and (h) 20 min
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Semi-solid Billet Prepared by Radial Forging Combined with Unidirectional
Compression Recrystallization and Partial Melting

Wang Yongfei, Zhao Shengdun, Fan Shugin, Zhao Yonggiang
(Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The radial forging combined with unidirectional compression recrystallization and partial melt (RFCUC-RAP) and radial
forging combined with multi-axial compression recrystallization and partial melt (RFCMC-RAP) were proposed to prepare 6063 Al alloy
semi-solid billet. The microstructural evolutions of semi-solid 6063 Al alloy prepared by direct semi-solid isothermal treatment (SSIT),
RFCUC-RAP and RFCMC-RAP were investigated. Results show that the solid grains of semi-solid billet prepared by direct SSIT are large.
However, solid grains of semi-solid billet prepared by RFCUC-RAP and RFCMC-RAP are fine and spherical. Additionally, the
RFCUC-RAP is superior to the RFCMC-RAP owing to the relatively simple deformation process, which is an effective method to prepare
high-quality semi-solid billet.

Key words: semi-solid; aluminum alloy; radial forging combined with unidirectional compression; RAP
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