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Microstructures characteristics of YL112 aluminum alloy produced
by rheo-diecasting process
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2. School of Mechanical and Electronic Engineering, Nanchang University, Nanchang 330031, China)

Abstract: A new one-step semi-solid processing technique, the rheo-diecasting (RDC) process, was exploited, in which
the independently developed low superheat pouring with a shear field (LSPSF) process was combined with the existing
cold chamber high pressure diecasting (HPDC) process. The experimental results show that the LSPSF can prepare sound
semi-solid secondary diecasting aluminum alloy YL112 slurry in 15-20 s to fully meet the production rate of HPDC, the
primary a(Al) presents in mean equivalent diameter of 70 pm and shape factor of 0.93 and features zero-entrapped
eutectic. Compared with conventional HPDC process, RDC process can improve microstructures in castings. Secondary
solidification of semi-solid slurry takes place uniformly throughout the entire cavity and produces an extremely fine and
uniform microstructure. The advantages of the present RDC process include easy incorporation into existing HPDC
machine without infrastructure changes, smooth transportation of semi-solid slurry from the LSPSF machine to the shot
chamber, high operability for pouring temperature and thermal control.
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Table 1  Chemical compositions of YLI112 alloy (mass

fraction, %)

Si Cu Mg Mn Fe Zn Ti Ni Cr

940 3.47 034 027 072 0.72 <0.05<<0.20 0.04
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Fig.3 Semi-solid microstructures characteristics of YL112 alloy rheocast by LSPSF process: (a) 90 r/min, 20°, 640 C; (b) 90 r/min,
20°, 630 °C; (c) 90 r/min, 20°, 620 °C; (d) 30 r/min, 20°, 625 °C; (e) 150 r/min, 20°, 625 C; (f) 150 r/min, 35°, 620 C

Fig.4 Microstructures of cross-section of section d of YL112 alloy produced by HPDC (a) and RDC (b)
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Fig.5 Microstructures of YL112 alloy produced by RDC
process at pouring temperature of 620 ‘C(a) and 630 C(b)
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Table 2 Microstructures characteristics of RDC YL112 alloy

at different pouring temperatures

Pouring Rotating speed of ~ Grain Shape
temperature/‘C barrel/(rmin”')  size/um  factor
620 90 41 0.87
630 90 40 0.89
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Fig.6 Microstructures of cross-section of section a(a) and d(b)

of YL112 by HPDC
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Fig.7 Microstructures of rheo-diecast YL112 alloy components on cross-section of sections a(a), b(b), c¢(c) and e(d)
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Fig.8 Microstructures characteristics of secondary solidification of primary a(Al) (a,) in die cavity: (a) Low-powered view; (b)

Enlarged view of dark regions in (a)
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Fig.9 Eutectic structures of YL112 alloys formed in RDC(a) and HPDC(b)
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Fig.10 Intermetallic compounds of YL112 alloys processed by RDC(a) and HPDC(b) process
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