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Abstract: The effects of different Mg and Cu additions on microstructure and mechanical properties of Al-7.5Si-2Mg-
0.08Fe alloy for electrical power fittings were investigated by metallographic microscopy, scanning electron micros-
copy, vickers hardness tester, and universal tensile testing machine. The results indicate that the amounts of #-Mg,Si
phase in the alloy are gradually increased with increasing in Mg content, while hardness and tensile strength are initially
increased and then decreased. With 1.5% Mg content, the minimum secondary dendrite arm spacing (SDAS) are
achieved, where the hardness and tensile strength reach maximum value. Moreover, Mg addition promotes the refine-
ment of a-Al and eutectic Si phases to a certain extent. Cu addition results in the formation of Q-Al;Cu,MgsSis and
0-Al,Cu phases, and the Vickers hardness and tensile strength are increased to 118 HV and 275 MPa, respectively.
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Fig.1 Flow chart of preparing experimental alloys
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Tab.l Chemical composition of aluminum alloys for electrical
fittings %
fii wl"

Si Mg Fe Cu Al
A, 7.5 0.5 0.08 0 A
A, 7.5 1.0 0.08 0 At
A, 7.5 15 0.08 0 At
Ay 7.5 2.0 0.08 0 R
Ag 7.5 2.5 0.08 0 N
Ag 7.5 1.5 0.08 0.4 R
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Fig.2 Schematic diagram of tensile bar
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Fig.3 Microstructure and EDS analysis of Al-7.5S1-2Mg-0.08Fe alloy
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Fig.4 XRD patterns of Al-7.5Si-tMg-0.08Fe alloy
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Fig.5 Microstructure of Al-7.5Si-xrMg-0.08Fe alloys with different Mg contents
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Fig.8 Vickers hardness of Al-7.5S1-xMg-0.08Fe alloys with
different Mg contents
K9 K Al-7.5Si-2Mg-0.08F e 884 4x 1 1 24 1k BE B
B Mg oy . FTLUE W BE Mg & =3 m, Al-
7.5Si-xMg-0.08F e £ & 4 1 o HL 9 BE 5 1 K5 i/
AR R AFLEFEAR . 2 Mg & 54 1.5% I, $ihr o i
K E] T 5 KA 268 MPa, ff KR4 5.9% ., & Mg &
AP 2B G, PR R B A AR AR R B T B
B X IR R i 2 M Mg JC R KRB ¢ 2 AR R,
T BUE BB K/ -Mg,Si i 5 A5 , M1 & BN ) £
B REAR T A & B PR SR B R R OR . e ) M
L 06 b, i TR BRI B S R
PERETE AR , BB W8 1 v 17 1y 25 18 T S 1t BE 4 Y 7R 2 ik
A BT TR ARG R R E MR ek . R, AL
7.5Si-1.5Mg-0.08Fe #3& 4 M R Bl Ak
3001 | IR SR

7 -
N 72 7

SLALHRIE/MPa
2
/%

0.5 1.0 1.5 2.0
w(Mg)/%

B9 RF Mg4 % Al-7.551-aMg-0.08Fe &4 ) /) 5 4
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with different Mg contents
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Fig.10 SEM microstructure, EDS analysis and XRD patterns of A; alloy
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0.08Fe alloys
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