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High-temperature mechanical properties and
microstructure evolution of hypereutectic Al-Si alloy
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Abstract: The high-temperature mechanical properties and microstructure of DC cast hypereutectic Al-13.7Si alloy were
investigated at different temperatures, holding time and tensile velocities. The results show that the elongation of
Al-13.7Si alloy is 85.43% at 450 . Excellent ductility of the studied alloy at high temperature is due to the
transformation of fine equiaxed grains in the whole Al matrix. The suitable hot deformed temperature of Al-13.7Si alloy
is from 450  to 500 . When the temperature of tensile is higher than 450 , with increasing the temperature or
prolonging the holding time, the elongation and tensile strength of the Al-13.7Si alloy decrease. With decreasing the
tensile velocity, the tensile strength decreases while the elongation of the Al-13.7Si alloy increases.

Key words: Al-Si alloy; high temperature mechanical property; microstructure evolution; hypereutectic

[1-3]

(51401047) (N130302002)
2014-11-17 2015-06-18

024-83687411 E-mail: fxyu@mail.neu.edu.cn


http://www.atm.neu.edu.cn/

25 9 2359
0 min
(431 / 0.5 mm/min
Al-Si 400
o 60 min 1.0
(DC) mm/min
DC Al-13.7Si
[8-9] 4
DC 450
a(Al) 85.34% 13.5
MPa
DC
DC Al-13.7Si
Al-13.7Si 450~500
1 DC Al-13.7Si
Table 1 Mechanical properties of DC cast Al-13.7Si alloy
1 under different high temperature tensile conditions
=60 min, =0 min, =60 min,
o/ v=0.5 mm/min v=0.5 mm/min v=1.0 mm/min
o/MPa /%  o/MPa /%  o/MPa /%
50 mm  Al-13.7Si 400 2187 83.69 21 7433 2429 6453
450 13 82.63 13.5 85.34 15.85 81.82
40  /min (400 450
500 550 ) (=0 min) —60 500 11 67.04 12 73.15 11.67 64.49
min ) 05 1 mm/min 550 7 64.18 7.51  66.45 7.78  63.55
2.2
Leica Al-13.7Si 1
DMI5000M 3 1 a(Al) (a+Si)
Image-Pro Plus 10 pm
SANS o(Al)
a(Al)
SSX-500
2.3 AIl-13.7Si
2
60 min 0.5 mm/min
2
21
1 DC Al-13.7Si
1 60
min 0.5 mm/min
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1 DC Al-13.7Si
Fig. 1 Microstructures of DC cast Al-13.7Si alloy: (a) Low magnification; (b) High magnification

2 DC Al-13.7Si
Fig. 2 Microstructures of DC cast Al-13.7Si alloy in deformed area after high temperature tensile (v=0.5 mm/min, =60 min):
(a)400 ;(b)450 ;(c)500 ;(d)550
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Table 2 Size of Si particle and Al grain in DC cast Al-13.7Si
alloy under different high temperature tensile conditions (v=0.5 Si 400 60 min
mm/min, =60 min) 400
Temperature/ Si particle size/um Al grain size/um 74.33% 400 60 min
(83.69%) DC Al-13.7Si
400 1.47 5.00
( 1y
450 1.57 5.55
500 1.75 8.06
1ol 1 450
550 1.87 12.12

3 DC

Al-13.7Si

Fig. 3 Microstructures of DC cast Al-13.7Si alloy in deformed area after high temperature tensile under different holding time and

different stretching velocities: (a) 6=400

v=1 mm/min; (d) =550 , =60 min, v=1 mm/min

, =0 min, v=0.5 mm/min; (b) 6=550

, =0 min, v=0.5 mm/min; (c) 6=400

, =60 min,
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Fig. 4 Curves of Si particle sizes and grain size of DC cast

Al-13.7Si alloy after high temperature tensile for different
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Fig. 5 Curves of Si particle sizes and grain size of DC cast
Al-13.7Si alloy after high temperature tensile at different

stretching velocities
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(6=550 , =0 min, v=0.5 mm/min)
Fig. 6 Microstructures of DC cast Al-13.7Si alloy in
undeformed area(a) and deformed area(b) (=550 , =0 min,
v=0.5 mm/min)
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DC Al-13.7Si
Fig. 7 Fractographs of DC cast Al-13.7Si alloy at =60 min, v=1.0 mm/min and different hog deformed temperatures: (a) 400

b}
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