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Heat treatments and mechanical properties of YL112 aluminum
alloy produced by rheo-diecasting process
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Abstract: Based on the independently developed rheocasting process named as low superheat pouring with a shear field
(LSPSF), a new one-step semi-solid processing technique, the rheo-diecasting (RDC) process, was exploited. The
porosity in RDC YL112 secondary aluminum alloy castings, heat treatments and mechanical properties were investigated.
The results show that RDC can improve the integrity and mechanical properties, particularly elongation of YL112 alloy,
and the heat treatment can further enhance the mechanical properties. The spheroidization process of eutectic silicon in
YL112 alloy is already finished after solution treatment at 500 ‘C for 3 min. A suitable combination of strength and

ductility can be obtained under an exploited T6 heat treatment process, solution treated at 500 ‘C for 30 min followed by

water quenching at 80 “C and then artificial aged at 160 °C for 6 h.
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Table 1  Chemical compositions of YLI112 alloy (mass
fraction, %)
Si Cu Mg Mn Fe
9.4 3.47 0.34 0.27 0.72
Zn Ti Ni Cr
0.72 <0.05 <0.2 0.04
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Fig.1 RDC bracket and sample positions for tensile test
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Table 2 Densities of elements contained in YL112 alloy

(g/em’)
Si Cu Mg Mn Fe
2.33 8.98 1.74 7.73 7.87
Zn Ti Ni Cr Al
7.13 4.45 8.90 7.19 2.70
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Fig.2 Densities of YL112 alloys under RDC, HPDC and
theoretical calculation
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Table 3 Mechanical properties of YL112 alloy under different

conditions
Condition o/MPa oy/MPa 05/%
HPDC, F 147 272 2.8
RDC, F 164 263 43
RDC, T5 193 282 32
RDC, T6 (solution 3 min) 217 309 5.4
RDC, T6 (solution 30 min) 246 324 4.8
RDC, T6 (solution 4 h) 257 332 3.6
SLC™, g6 160 215 6
SLC™, T6!'9 260 340 7
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Fig.3 Effects of solution treatment time at

500 ‘C on size and morphology of eutectic
Si in RDC YL112 alloy: (a) As-cast; (b) 3
min; (¢) 30 min; (d) 2 h; (e) 4 h
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Fig.4 Microstructures of RDC YL112 alloy solution treated at
500 ‘C for 30 min(a) and 4 h(b)
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