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Table 1 Compositions and electrical conductivities of
alloy samples at different conditions

Composition, /% Conductivity/%IACS

Alloy No. _
Si Cu Al F T6
1 7.0 0 Bal. 34.19 44.80
2 9.8 0 Bal. 33.00 43.68
3 10.8 0 Bal. 32.35 42.95
4 11.8 0 Bal. 32.18 41.79
5 12.8 0 Bal. 31.87 41.58
6 9.8 0.2 Bal 32.39 41.68
7 9.8 1 Bal. 31.55 38.79
8 9.8 2 Bal. 31.25 38.51
9 9.8 3 Bal. 30.86 37.35
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Fig.1 Optical microstructures of as-cast alloys with addition of
various Si contents: (a) 9.8% Si, (b) 10.8% Si, (c) 11.8%Si,
and (d) 12.8% Si
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Fig.2 Relationship between Si content and electric properties,

as well as lattice constants of the Al-Si alloy without Cu



118 ZE R Siv Cu ML HE T 2% Al-Si & 4 FL S R IR

© 2859 -

1

() = O(uerticaly = m

On Oy
XF, o NEGMEHR S RN LR, oy NEEGHME
HEXP TR, on o Vin 5 Vi 2 5 A FE AR 5 16 50 550
i ) L 5 2 5 AR 4.

Si JT 3 fE AR AR TR I [ A FE AR AR, BRI T Si
ETEREAT 5%H AI-Si A4, fTLLUARNEMMHRS, H
Hh 3 i 2 2 R (R T R R A AR R R
RN AT A R, DR AT AR B AT AR AR o Bk T
S E PR AR AR B R AE 2.7~4.0 pQ-cem T
FEL Y, Fik A R B R AE 80~85 X 10° uQ-em JE I Y, HEM
HFHR R B PR s 4 MR, TSR A IE
R PEE, B Si T2 ogi( o) /N T HE I LS
onal(om), FIIEACH 0. 75 Z0EAH 5405 B8 i 52
i, AR/ (2) B35

(2

Oy = on(1-Vy) 3
o= )

Si

HT Al-Si &4 iR ERELN, H Al-Si
G4 E K AL ALSI TE BLHES 15 6 20 S B ) F
ITHEFIA L, H oS53 5 A oa Floy, AlSI B
I E A AL HIEFEE Vaysio BT Vaysi>Vsi>0.07,
Hoptboa 7 3 MER, X (3) M (4) n[#5E]
Al-Si &M HFEN:

o=0a(1-Vaisi)=oa(1-KVs;) (5)
Hrp, K NKRT 1WAREE, BT Vaysi A1 Vg IE LR 2R
PERR, W AI-SI &6 iSRRI 7 B B et
KRB, BEEREERS G, G0 hFERE
fiX, XU 2 BiR5 45 A& .
2.3 CugExHEMENFEN

3N Si FEEE N 9.8%, Cu & EAF K Al-Si
BEEHHTHEMAL. NE 3 FHaLEH, X Cu
TR 1% 3%, KA G &S MHA L s,
W14 a(ANE; AR L B 2, 2 BUR AR, B m) e JUAE 5

a b

100 um

3 CuEEARMEGEESS&MAN
Fig.3 Optical microstructures of as cast alloys with addition of

various Cu contents: (a) 1% Cu and (b) 3% Cu
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Fig.4 Relationship between Cu content and electric properties,

as well as lattice constants
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Fig.5 XRD patterns of Al-Si alloy samples
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Fig.6 SEM images of AlSi9.8Cu3 (No.9): (a, b) as-cast and
(c, d) heat-treated
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Table 2 Electric properties and lattice constants of AlSi9.8Cu3
(No0.9) in as-cast and heat-treated state

Alloy state  Conductivity/%IACS Lattice constant of Al/nm
F 30.860 0.404 538
T6 37.375 0.404 950
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Effect of Cu, Si and Heat Treatment on the Conductivity of Al-Si Alloys

Li Bin?, Yang Zhao"?, Yang Xuyue', Li Shaokang?, Xu Deying®
(1. Central South University, Changsha 410083, China)
(2. Guangzhou Iron and Steel Group, Guangzhou 510381, China)

Abstract: The effects of the content of Cu and Si elements as well as heat treatment on the lattice constant and electrical properties of Al-Si alloys
were investigated by Wheatstone bridge conductivity measurement, optical microscope, scanning electron microscope and X-ray diffraction analysis.
The results indicate that increasing the content of Si and Cu can decrease the conductivity of Al-Si alloy. When Si content is larger than its solubility
in Al, variation of Si content has less influence on the lattice constant, and the resistivity of Al-Si alloy is determined by the volume percentage of Si.
When Cu content is within its solubility in Al, the increase of Cu content would increase the distortion of aluminum lattice; consequently, the
influence of Cu can be estimated according to Al lattice constant deviation. After heat treatment (450 T>5 h+250 <T>R h), the distortion of the
matrix lattice decreases significantly, and the electrical conductivity of Al-Si alloys improves obviously with the increment up to 32%.

Key words: lattice distortion; electrical conductivity; Al-Si alloy
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