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Microstructures and mechanical properties of
A380 aluminum alloy produced by rheo-diecasting process

QI Ming-fan, KANG Yong-lin, ZHOU Bing, ZHANG Huan-huan, ZHU Guo-ming

(School of Materials Science and Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Taking auto control arms for example, the rheo-diecasting process of A380 alloy was obtained by combing a
self-developed forced convection mixing rheoforming machine (FCM) with a diecasting machine. The microstructural
characteristics of FCM rheo-diecasting parts in various processing parameters were investigated. The differences of
microstructures, internal defects and mechanical properties in traditional diecasting parts and rheo-diecasting parts were
compared. The formation mechanism and solidification behavior of semisolid slurry were analyzed in FCM
rheo-diecasting process. The results show that raising rotation speed or decreasing barrel temperature appropriately is
beneficial to optimize the microstructure of rheo-diecasting parts. The process not only can get parts with fine, spherical
and uniformly distributed primary a(Al) particles, but also is able to increase mechanical properties and decrease pore
defects of parts evidently. Compared with traditional diecasting, the tensile strength, yield strength and elongation of
FCM rheo-diecasting parts are increased by 10%, 4% and 140%, respectively.
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Fig. 1 Structure diagram of FCM machine(a) and schematic
diagram of FCM rheo-diecasting process(b): 1—Slurry outlet;
2—GQraphite blockage; 3—Emptying core bar; 4—Heating and
cooling elements; 5S—Inner barrel; 6—Graphite lining; 7—
Spiral stirring rod; 8—Insulation; 9—Funnel; 10—Graphite
insulation ring; 11 — Bearing pedestal; 12 — Gear; 13 —
Adjusting handle; 14—Discharge handle; 15—Bearing; 16—
Adjustable bracket



25 55 8

ABEASL, 5. R A380 MG AN A Jy 2k e 2031

&1 A3R0 B &EEMIL KT
Table 1 Chemical composition of A380 alloy ingot (mass
fraction, %)

Si Fe Cu Mn Mg
9.06 1.00 3.19 0.17 0.09
Zn Ti Ni Sn Al
2.41 0.06 0.07 0.03 Bal.
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Fig. 2 Sampling positions of auto control arm(a) and tensile specimen(b)

a

B3 A[FMEFTH N FCM it A8 I Fr v 4= 12 B il 2

Fig. 3 Microstructures of FCM rheo-diecasting auto control arms at different rotation speeds: (a) 100 r/min; (b) 200 r/min; (c) 400

r/min; (d) 600 r/min
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Fig. 4 Mean size and shape factor of primary a(Al) particles

in FCM rheo-diecasting parts under different rotation speeds at

barrel temperature of 550 C
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Fig. 5 Microstructures of FCM rheo-diecasting auto control

arms at different barrel temperatures: (a) 570 C; (b) 560 C; (c)
550 'C
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Fig. 7 Microstructures of traditional diecasting((a)—(d)) and FCM rheo-diecasting((e)—(h)) auto control arms at different positions:
(a), (e) Position 4; (b), (f) Position B; (c), (g) Position C; (d), (h) Position D
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Fig. 8 Pore defects of control arms at different positions by traditional diecasting((a), (¢)) and FCM rheo-diecasting((b), (d))
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Fig. 10 Mechanical properties of tensile specimens fabricated

by traditional diecasting and FCM rheo-diecasting
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Fig. 11 Schematic diagrams of crystal dissociating of traditional crystal dissociating(a) and crystal dissociating in FCM machine(b)
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Fig. 12 Solidification cooling process of melt in traditional

diecasting process and FCM rheo-diecasting process
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