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s}y F ADEEE Hx3 d7] 939 10C/ming $245EE Alg3igoeqy,
DTAZ 23 % A44H 2EE A214 3ol Sige H7hste] DTAZ o] 4% SE2H 3
ICPE o8¢ HHFEAoz Fazl A dis] uAdy g7 jezfyg 4 4 (2
of Wiiste] Sie) Foz WEa Tk

T iy, Tomp. = — 0.06134S5* — 5.93257+646..9 2
(AN Tigreme : DTAZ ZRE AAH &% S FEEdF Zelzo EMYICPo=

ZAd" A2014 &5 SizA(at.%))

—125—



Fig2el 22z Id=He HIYLE 78 AN  AN4TEFE SEHT
Al-A5wt%Cu-Si A4 AHEDE B0 BASFEH 2YAM & & AR 2HL
2 g gAAT o B ALA Ay obFA el A A E

3. N34y 9 xF

31, ARG ARE AF ¢ FEY
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2 AYHoz noFm vk AT AVRE HHEL AFAA v} o] AlCs
9 Sigle O 4 UUE HALET BE FF AEAAY 7ZErb F7HE BEAPS
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A2014/SiC, B 5EARY ADged &) H4HE BY Sixd & &3
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ZAE JH 2xe 4 (28 o189 ®EE HY SizA FH FAAE olEFHY
Al-45wt.%Cu-Si B3 A X9 Fig. 991 FAldl FASY 2PAM & F Y% B
S FEFY 9 610CoAA A2014/SiC, S5 2gAge AR FAF F75
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3-3. A2014/SiC, 242 AR g X2

Ry wen Ao e d7E Ko A= gk W FEAE %
o dg APAd o8 BuFT o R EgARe 2/ B FHeld &
Aeg Aol BAZO WEAL FHI HAT dAERY JAE Aay 2
YO P B AFolAE A014/8iC, BEETARY WEn R U HY £
AS ARy 98 e e Frx 29L& nFsgat” AdAe A D &3
g ANELe AR @ BY Sizgeln FHAME FEY nAFETIE B
37 9% exet SizAd e 2A et

Fig. 10& Amuge Axsics dad 4gxez 3€ Ay Si=4dn <=9 Si
Sgoz EAY 2AY mAEL A Uehd Aol ojd ZAY nFES A
G)o] EAE Sheil2l o2 ANHAS 47lol Agd A3dT adHe A (6)~(@®)°l
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fe=1- (%) o )
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Ty =—0.001238 X7 —0.06355X . +573.2 | 7
To=—2.668%10"X%—25.97X ¢+559.7 8

(714 f 2AE, Tu obFA 799 A¢d 28, T ER TN 4 2
E, Ty aAH 2F, Xu 39 988 24, X¢ g3 TN 24, Xo #T9
44 24, kXJ/Xu)
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o] BT wen 7FEF 2 WEn HE At A 20Ue ¢ F U 5
A2014 @30 Sig o 1 at%olA 2 at% ¥ H7HA 719 ok 580CoHA 615C WA
go expodda fae Avds AR Aol A2014/5iC B2} ARE Al
z & F Ak
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A4 AAY dn gy g8 48E ddth
A014/SiC, S4B ARe Ay 2571 F74d 5 SiCEWH AEwts 44 E9
gAee] Z7Veha SICAAE Ak dstEv oo SiCek A2014 Huitel AR
of o MAHE ﬂl*ﬂ'ﬂ" RAEe Kzh 9ol ALCsot F%o] B9 Siolrh. Al
ARN7| 2 §HL ZAHT F AP digste] A014/5C, SH5HEARAAM A
S8 gANE F Al By SizAde A A7 ANIASIC, FHBGARAA AW
HEL O 600C~620CoNA A3 ok AWML dAANY F Ue BH SixH
Sheil 422 A2dg 2o 23Le ol &% 43} A2014/5i1C, 855845 ¥
I b 2 AEe ZAd Sig oF 1~2at% { H7MAZithA 580C~615TS ®IH
We exgdor dAs A oo Aoz Alndrt
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Table 1. Chemical composition of the 2014 Al used for the study.

Matrix wt.% of alloying elements
Alloy Cu Mg Si Zn Mn Fe Cr Al
2014Al 45 0.47 094 0.027 0.8 0047 | 00025 | Rem.

FANMNVAFAN le———Power supply

Cathode— le——— Anode

Specimen

33% BNO3+water

Fig.1. Aluminum extracting for SEM observation
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Fig.2. Experimental liquidus line superimposed on Al-45wt.%Cu-Si ternary phase
diagram



(a) (b) (©)

Fig.3. Optical micrographs of the A2014/SiC, composite: (a) as-cast, (b) reheated
at 628C for lhr and (c) reheated at 708°C for lhr.

(c) (d)

Fig.4. SEM micrographs showing the surface morphologies of SiCp in A2014/SiC,
composite: (a) as—cast, (b) reheated at 609°C for lhr, (c) reheated at 628°C
for 1hr and (d) reheated at 708°C for lhr
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Fig5. XRD spectra of A2014/SiC, composites showing the formation of Al«Cs and Si
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Fig6. (a) SEM image showing eutectic Si (Area 1) and hexagonal platelet-shaped
ALCs (Area 2) similar to that used for Auger spectrum analysis.
(b) Auger electron spectra obtained from the interfacial reaction products.
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Fig.7. DTA traces showing decrease in melting temperature and the formation of
ternary eutectic with increasing temperature and time
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Fig.8. Variation in the liquidus temperature of the A2014/SiC, composite as a
function of various heating temperatures and holding time
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Fig9. Prediction of equilibrium Si contents to suppress the formation of AlCs in the

A2014/SiC, composite

660
6501
640F
630
620
610
600

T T T T Y

590

Temperature(T)

580
570
560
550

AL L L I

Equiti. Si contents to suppress interfacial reaction

Process criteria

P S BT VSN B |

L i 1

" 1 i 1

540 + L

o
-

2 3

4 5 6

Si contents(at.%)
Fig.10. Process criteria of A2014/SiC, composite within semi-solid region showing

that A2014/SiC, composite require more Si content to prevent interfacial
reaction.
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