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Fabrication of AC4A/SiCw composite by squeeze casting (1)

— Mechanical characteristics —

*Moon Kyung-Cheol, *Lee Jun-Hee, *Yoon Eui-Pak
* Alumimum of Korea Ltd. Dong-A University

*Han-Yang University

ABSTRACT

This was studied about mechanical characteristic of AC4A/SiCw 10—30% reinforced composites.

Tensile strength of pressed base metal(base metal) with SiCw preform was higher than without

pressed base metal(AC4A)

If SiCw whisker volume fraction was increased, tensile strength at room temperature was increased.

And tensile strength of SiCw 30% was about 35kg/mm’.

Tensile strength of SiCw 30% 400°C at same time aging was the most excellence, about 40kg/mm’

The fracture energy value of composite material at three point bending test was higher than AC4A.

Dislocation at matrix of composite material was evenly distributed. But dislocation around whisker of

composite material was more existed than matrix. The reasom was thought of pile-up around whisker.
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Table. 1 Chemical composition of AC4A Al alloy

unit ; wt.%
Cu Si Mg Fe Zn
0.01 10.0 0.30 0.19 0.003
Ti Y 7] € Al
0.03 0.01 0.01 Bal.
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Fig. 1. The results of vickers hardness test accord-
ing to aging time at 170°C after solution
treatment for at hour ar 525°C
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Fig. 2. The variation of vickers hardness value ac-
cording to aging time at 170°C after solu-
tion treatment for an hour at 525°C
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Fig. 3. The variation of vickers hardness value ac-

cording to aging time at 170°C after solu-
tion treatment for an hour at 525C
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Fig. 7. The tensile test results of an hour aged materials at various temperatures
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Fig. 8 Three point bending test results of an hour aged materials at various temperatures.

a) o-temperature curve

3.5, FX#olgy =3

Fig. 9% SiCw 30% 7313t E§Aae Fapdz
| Z(TEM) AFRE Jeldtl. a):  bright film
image24] matrix® HYZRFELE Yehhy AY=
22A FxHo EATE & 5 Utk b)
= a)d) ti$ diffraction pattern® 2 A [011] H&F
olth. c)= ¥aA FHe AHRAL Jehd Aew
N ANE matrixe] AHTH H2A 6] Bol E
T 2 4 Yo ooz Hol FaF g B
AR AzA AAE dRHEA s A7 AR F
HE A 2 o WEggo] w& F3YAE Fa
Al 2 FRd 19 loopE drIn BoE Ui Aol

matrixol|

b) Deflection-temperature curve

92] matrix FA o]%2 APsitirl BlwA
H2719 g 38 A9 loopE AR %
A o ol Yoz oyt Rala §av] FRd)
pile~upE 7] WF-o g2 AlEEH, o]z olald ¢lat
Al AEE WAEEE A doyal ga gadEs
£ & 9458 31 Utk ¥k olye} Fig. 59 944
7} Fig. 89 3HFH AlgelMe 2o SiC A7
A8k BEgAe sde) 3kE oA gro] £ whd
gbale) AM g deflectione] b= AL W)
d 1 AL 4 5 Urt d)&= diffraction pattern
& YUehfy d9e] kS matrix9} Ze) [011] 4
ot

oo

X



PR TEREEE T4, 3%k 1994/167

]
8K 208ns

)

Fig. 9. TEM images of AC4A/SiCw 30%, 100MPa composite and selected area diffraction pattern
a) Matrix b)Diffraction pattern of matrix

c¢) Whisker d) Diffraction pattern of around whisker



168/ 882 o) o}§ AC4A/SiCw B¢z Az B3 Q3 (I)

4.8 8

SiC #27 73t5t AC4A 3|y 7] B
E AR F FAANE, 9FAY, AEAE, 34
Ald 2 AzlEnR 223 58 53l 3 4
% g3 e HEs 4t

1) SiCw preform¥} 4] 71tE Zzje] QAAE
7t ZAGEA 4L BA R} oF 1.28) E3ko}.

2) SiC #F27 AHEEC] B&FTF FL24M9 ¢
A= F7MEew, 30%% B4 o 35kg/m’E
Hepli itk SAA RN AHEE 30%2] 400TC
FAAMNEY W AFAES} 7 SEies oF 40
kg/mn’* At}

3) 33F8 A1EAl EF/AZ mAR gebe] g8}

A= gol o whon FAAIE Ede SiCw
30% < W7t 7 $Eh ot

4) 3HFE ANPA ke AC4A F$ 24
2g riaad v B8 A A vy B
A Fg el

5) Bl UAAM H7F matrixd M= FaF

23 oY Haz) FHA o] o] EAEA)

rir

W N

10.

11.

12.

- EE, PRE

[ |

. BYF XEE: 7L R ET, 12(1989) 9

AR 7L EET, 8(1989) 21

- ATH G4 1 Al-% 5, 5.6(1991) 17
- EEEE, B, MR -, PRE eI SR,

Vol. 31, No. 3(1993) 373

- EEEE, DWH, ER -, PRE S 5933),

Vol. 31, No. 3(1993) 381

- RIE, AR, K -, EER D dEE5eeR.

Vol. 30, No. 5(1992) 516

CEREE 9] 4 geE48tER]. Vol 30, No. 5

(1992) 524

. 9 4 digkg 43t A). Vol 30, No. 11

(1992) 1375

g 283 =], Vol. 2, No. 6
(1992) 461
WEEH, MRE
(1993) 606
KOHARA - ASADA : 4. Vol. 37, No. 7
(1987) 483

e#H, TEN D dPa4e)R).
10(1991) 1055

A 5818 %]. Vol. 3, No. 6

Vol. 29, No.



