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Abstract: The microstructure and composition of Fe-rich AlFeSi phase in the cast and drawn Al-Mg-Si alloy specimens
were studied by scanning electron microscopy assisted with energy dispersive spectroscopy of X-ray. The tensile strength
and electrical conductivity of the experimental alloy wire were tested by material testing machine and electrical resistance
testing instrument. The results show that the Al-Mg-Si alloy with excess Mg has a higher electrical conductivity than the
balanced and with excess Si alloy in the same tensile strength as the amount of Mg,Si<<0.6% (mass fraction). The
Al-Mg-Si alloy with excess Mg possesses a(AlFeSi) phase. The Al-Mg-Si alloy with excess Mg and 0.6% Mg,Si has
59.0%(IACS) in electrical conductivity and 230 MPa in tensile strength. The development of medium strength conductor
material with 230—250 MPa tensile strength and higher conductivity should be based on Al-Mg-Si alloy with excess Mg
and content Mg,Si <0.6%.
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Table 1
alloy prepared with Al199.70

Nominal compositions of Al-Mg-Si experimental

Mass fraction/%

Alloy No.
Mg Si
a 0.32 0.40
b 0.32 0.30
c 0.32 0.25
d 0.32 0.20
e 0.32 0.15

0.01B, 0.16Fe and 0.011(Cr+Mn+V+Ti) in all experimental
alloys.

2 KM A199.90 Tk 4lh Sl (1) Al-Mg-Si SE56 15 2114
Sy
Table 2 Nominal composition of Al-Mg-Si experimental

alloy prepared with A199.90

Mass fraction/%

Alloy No.
Mg Si
1 0.32 0.25
2 0.40 0.26
3 0.40 0.30
4 0.45 0.26
5 0.50 0.32
6 0.50 0.35
7 0.55 0.32

0.01B, 0.06Fe and 0.009(Cr+Mn+V+Ti) in all experimental
alloys.
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Fig. 1  Micrograph of AlFeSi phase in as-cast Al-xSi-0.32Mg alloy: (a) Al-0.40Si-0.32Mg; (b) Al-0.25Si-0.32Mg;

(c) Al-0.15Si-0.32Mg

B2 ik AlxSi-0.32Mg &2 1) Al-Fe-Si HITES
Fig. 2 Micrographs of AlFeSi phase in Al-xSi-0.32Mg drawn wire: (a) Al-0.40Si-0.32Mg; (b) Al-0.25Si-0.32Mg;

(c) Al-0.15Si-0.32Mg
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Table 3 Effect of ageing temperature on tensile strength and electrical conductivity of experimental alloys b—d

. R,,/MPa o(IACS)/%
Ageing temperature/ C
Sample b Sample ¢ Sample d Sample b Sample ¢ Sample d
150 255 250 240 55.9 56.9 58.1
155 255 250 230 56.2 57.4 58.2
160 245 240 230 56.2 58.0 58.3
165 235 235 225 56.9 58.0 58.3
F 4 INBARIR B 1~T HURLREEH 520
Table 4 Effect of ageing temperature on tensile strength of experimental alloys 1—7
. R,/MPa
Ageing temperature/ C
Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Sample 6 Sample 7
165 235 230 235 245 250 255 255
175 230 220 230 235 235 245 245
185 215 205 210 220 220 225 230
195 205 195 200 205 210 210 215
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Table S Effect of ageing temperature on electrical conductivity of experimental alloys 1-7
. . o(IACS)/%
Ageing temperature/ 'C
Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Sample 6 Sample 7
165 583 57.8 57.0 57.8 57.0 57.0 56.0
175 59.3 58.7 57.9 58.9 57.8 57.8 57.5
185 60.0 59.2 583 59.3 583 58.1 58.0
195 60.2 59.0 58.7 59.5 59.4 58.4 58.2
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Fig. 3 Relationship of Fe/Si mole ratio in AlFeSi phase with Si content in Al-xSi-0.32Mg alloy: (a) As-cast; (b) As-rolled and drawn
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Fig. 4 Relationship between tensile strength and electrical
conductivity of Al-Mg-Si alloy with different Mg,Si contents
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Fig. 5 Relationship between tensile strength and electrical
conductivity of Al-Mg-Si alloy with different Mg,Si contents
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Table 6 Effect of excess Si and Mg on tensile strength

Tensile strength increment/MPa

Ageing 0.6%Mg,Si 0.8%Mg,Si
temperature/ C 0 G 0.05Mg 0.0381 0.05Mg
€Xcess €Xcess €Xcess €Xcess

165 5 15 10 5

175 10 15 10 10

185 5 15 5 10

195 5 10 5 5
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Table 7 Contribution of each element to solid solution

hardening of aluminum™*

Element of/MPa
Fe 125
Ce 90.2
Cu 56.8
\Y% 45.1
Hf 37.2
Mg 24.5
Si 19.6
Mn 18.6
Zn 9.8

R 8 AT RAAADRE S S B AR s )

Table 8 Effect of impurity element state on resistivity of

aluminum
Element Resistivity increment/(10"® Q-m)
As-solution As-precipitate
Cr 4.000 0.180
Mn 2.940 0.340
\Y% 3.580 0.280
Ti 2.880 0.120
Si 1.020 0.088
Fe 2.560 0.058
Cu 0.344 0.030
Mg 0.540 0.220
Zn 0.094 0.023

A2, Mg b FIG e g AR R S B /N )
A DR Siv Mg [ T S LR A, HLAEAH [F) Bt
From KR, Siv Mg IR & e HA B R B
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B(AIFeSi)HH, Mg it Fé) 8 541 & 2AH hy a(AlFeSiAH

2) Mg,Si 54 0.6%[1) Mg i 7 Al-Mg-Si 54>

TEPLRL AL A 230 MPa ), H L S35 59.0%(IACS).
Mg,Si & HE<0.6%[1) Mg I FH Al-Mg-Si & 41E
225~250 MPa [FJ58JE/KF N BRAR S S, aifE
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