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Table 1 Chemical composition of 6063 aluminum alloy (o/%)
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Fig.2 Schematic of radial forging strain-induced melt activation
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Fig.3  Microstructures of as-extruded 6063 aluminum alloy
section and

under two conditions: (a) cross

(b) longitudinal section
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Fig.5 Microstructures of as-extruded 6063 aluminum alloy at 630 <C for different isothermal time: (a) 5 min, (b) 10 min, (c) 15 min,

(d) 20 min, (e) 25 min, and (f) 30 min
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2.3 REEEXTIEE S 6063 MM LALAIF N

N T IS BT AR AR 4R A 4 6063 Fl 4 2
(RI52 I, A T AR K F Deform-3D 52 X6k AN [ W 181 0 46
KR ZAE A 4 6063 AL FEHEAT T 440, 3L
At AR 7 Bion, FEAARER Sk, okl KR
k3 E4.

Kl 8 B J9 4 W 1t Wi 4 533 9 30%, 50%, 70%
J 85%I, fRIAH G H A 4 6063 P I 1 5 RN AR
AT B BB 8 WL, BT W i e 2 R A% 1) BB S
BG4 6063 AT 55BN A R N EE R R, HAR
) B JE R B 4 6063 PN TET - 11 B K S 0N AR HE TR
OV A, 5t /)N 55 280 AR I LE GV T 0 7 B Ak
2 W T US4 R 4 A 30%, 50%, 70% K% 85%I, A
N7 1) B KSR S AR 4y o 1.13, 4.5, 6.75 Fll 7.5;
B /NG RN AR AE 43 3 0.75, 1.5, 2 Fl 2.5,

B9 Fr s A% 11 4 JE 48 6 4 6063 AT - 5 K 5%

a A

£ A
LAY

BI85 20K 7 AR o D T WS 4 e A A ) il . A
B9 mT LU, 2 T WA 4 %6 B 30%38 K F1] 70%H
o K S RIR AR PO O, H Y T T4 6 AN T0%38 K
F) 85%IHF, H5 K E AN AR 3G K ISR, X Ul
W 4 %A T0%0, AR S A 4 6063 M
LAY O s B0, T 4k SR 38 KT TR IS 4E K B 85%
X B PRI R R R AR Y I A 2
30%34 K F| 8500MF, i /NS5 RN AR 1 S P S 2218
K, H T AR SR K E) 50%, /NN AR
N 1.5, EIE T W AE % 309 1 B R S RN AR
1.13, X R YW IR 2 K T 56T 50%00), 1% 1) 8
Ja 444 6063 HIBHETE N 100%, EPZZ&1F R & m
J& AR & 42 6063 K iiE .

Kl 10 B i dc 46 % 73 i 9 30%, 50%, 70%
I 85%I, fRla eG4 6063 M MBS . HE
10 AT 0L, B W IR AR R oL, R R A &
6063 1 EAL kN, HARIBH W4 % S e a
4> 6063 WL IR R 4F, LR B AW, Hikiza
i) 5 2K R LU

Hammer

Clamp

K7 Ao B el AL A R Y

Fig.7 Simplified simulation model of radial forging
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Fig.8 Strain-effective distribution images of RF-deformed 6063 aluminum alloy with different area reductions: (a) 30%, (b) 50%,

(c) 70%, and (d) 85%
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Fig.10 Macrostructures of RF-deformed 6063 aluminum alloy with different area reductions: (a) 30%, (b) 50%, (c) 70%, and (d) 85%
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Fig.11 Microstructures of RF-deformed 6063 aluminum alloy with different area reductions: (a) 30%, (b) 50%, (c) 70%, and (d) 85%
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Fig.12 Microstructures of RF-deformed 6063 aluminum alloy with 70% area reduction at 630 ‘C for different isothermal time:
(a) 5 min, (b) 10 min, (c) 15 min, (d) 20 min, (e) 25 min, and (f) 30 min
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Semi-Solid Billets Prepared by Radial Forging Strain-Induced Melt Activation

Wang Yongfei, Zhao Shengdun, Zhang Chenyang
(Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The radial forging strain-induced melt activation (RFSIMA) was adopted to process the as-extruded 6063 aluminum alloy. The
influence of radial forging on the microstructure of as-extruded 6063 aluminum alloy was investigated. The semi-solid microstructural
evolution generated by the directly semi-solid isothermal treatment, and initially radial forging predeformation followed by semi-solid
isothermal treatment was analyzed. The results indicate that the compaction degree of RF-deformed 6063 aluminum alloy microstructure
gradually increases as the area reduction increases. However, this increasing pattern is not obvious when the area reduction increases from
70% to 85%. In addition, more ideal semi-solid microstructure can be obtained through RFSIMA as compared with the directly semi-solid
isothermal treatment.

Key words: radial forging strain-induced melt activation; semi-solid isothermal treatment; semi-solid; aluminum alloy
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