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Performance optimization of die casting aluminum alloy containing
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Abstract: The die-casting experiments of Al-10Si-2.5Cu-0.3V die-casting aluminum alloy containing
vanadium for mechanical parts were carried out with different injection ratio and injection speed, and
the mechanical properties and wear resistance of the alloy were tested and analyzed. The results show
that the mechanical properties and wear resistance of the alloy increase firstly and then decrease with the
increase of injection pressure from 650 MPa to 750 MPa and injection speed from 250 mm/s to 450
mmy/s. The injection specific pressure and injection velocity of the alloy are 725 MPa and 350 mm/s, re-
spectively. Compared with results from injection pressure of 650 MPa, when the injection pressure in-
creases to 725 MPa, the tensile strength increases by 18 MPa, total elongation after fracture decreases
by 0.6%, and the wear volume decreases by 8 x10 *mm’. Compared with results from injection rate of
450 mm/s, when the injection rate is 350 mm/s, the tensile strength of the alloy increases by 20 MPa,
and total elongation after fracture decreases by 0.7%, and the wear volume decreases by 10x10° mm”.
Key words: vanadium containing die casting aluminum alloy, Al-10Si-2.5Cu-0.3V, mechanical parts,
injection specific pressure, injection speed, mechanical properties, wear resistance
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Table 1 Chemical compositions of the alloy specimens

%

AR Si Cu \% Mg Fe Mn Ni Zn Al
1 10.124 2.489 0.291 <0.2 <0.6 <0.3 <0.3 <0.6 Bal.

2 10.126 2.486 0.293 <0.2 <0.6 <0.3 <0.3 <0.6 Bal.

3 10.123 2.487 0.292 <0.2 <0.6 <0.3 <0.3 <0.6 Bal.

4 10.122 2.485 0.294 <0.2 <0.6 <0.3 <0.3 <0.6 Bal.

5 10.125 2.489 0.291 <0.2 <0.6 <0.3 <0.3 <0.6 Bal.

6 10.124 2.486 0.293 <0.2 <0.6 <0.3 <0.3 <0.6 Bal.

7 10.127 2.486 0.292 <0.2 <0.6 <0.3 <0.3 <0.6 Bal.

8 10.125 2.488 0.294 <0.2 <0.6 <0.3 <0.3 <0.6 Bal.

9 10.123 2.485 0.292 <0.2 <0.6 <0.3 <0.3 <0.6 Bal.
100K LhiatRe ) 10.124 2.487 0 <0.2 <0.6 <0.3 <0.3 <0.6 Bal.
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Table 2 Die casting process parameters of the specimens

R Eiﬁ;ﬁlﬁ J%Ea‘iﬂs‘[lﬁ/ ‘y%%rg/ BETEIREE/

a (mm-s™) (m-s™) C.

1 650 350 8 635

2 675 350 8 635

3 700 350 8 635

4 725 350 8 635

5 750 350 8 635

6 725 250 8 635

7 725 300 8 635

8 725 400 8 635

9 725 450 8 635

100 EikkE) 725 350 8 635
= 95 -l
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Fig. 1 Dimensions of tensile specimens
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Fig. 2 Tensile test results of the specimens at different in-
jection pressures
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Fig.3 Tensile fracture morphology of the specimens
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Fig. 4 Tensile test results of the specimens at different in-
jection speeds
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Fig.5 Wear test results of the specimens at different in-
jection pressures
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Fig. 6 Wear test results of the specimens at different in-
jection speeds
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Table 3 The result show the effect of vanadium addition
on mechanical properties of alloy
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