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Abstract The effect of solidification condition and vibration on structure refinement was investigated
for unidirectionally solidified Al-CuAl; eutectic composites. Eutectic composites were unidirectionally so-
lidified under vibration with variation of growth rates (R) and thermal gradient(G), 32°C /cm, and 35C
/em. The lamellar structure was varied according to growth condition(G/R ratio). For the structure re-
finement the effect of G/R was found out to be greater rather than that of vibration. The interlamellar

spacing(2) in this materials was varied with the growth rates(R) by “4°R =Constant” relationship
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1. Furnace 8. Shaft Support

2. Alumina Tube 9. Shaft

3. Thermocouple(R type) 10. Temperature Controller
4. Insulating Material 11. RPM Controller

5. Copper Chill 12. Vibrator

6. D.C. Step Motor 13. Frequency Controller
7. Furance Support

Fig. 1. Experimental apparatus for unidirectional
solidification.
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Fig. 2. Typical plot of temperature data from Ex-
' perimental run.
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Photo 2. Microstructures of unidirectionally Solidified with Vibration Variat.ion.(GZSZ"C/cm,'R=2Cm/hr,

Transverse) X 750

(a) as-grown

(b) 60HZ

(c) 100HZ

(d) 150HZ
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Photo 3. Microstructures of unidirectionally Solidified with Vibration Variation. (G=32°C/cm, R=4cm/hr,

Transverse) X 750

(a) as-grown (b) 60HZ (c¢) 100HZ (d) 150HZ
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Photo. 4. Microstructures of unidirectionally Solidified with Vibration Variation. (G =32C /em, R=10cm/
hr, Transverse) X 750 (a) as~grwon (b) 60HZ (c) 100HZ (d) 150HZ
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Photo. 5. Microstructures of unidirectionally Solidified with Vibration Variation. (G=32°C/cm, R=10cm/
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Photo. 6. Microstructures of unidirectionally Solidi-

fied with Vibration Variation. (G=35C/cm, R=
2cm/hr, Transverse) X 750
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(c) 150HZ
Photo 7. Microstructures of unidirectionally Solidi-
fied with Vibration Variation. (G=35C/em, R=
2cm/hr, longutudinal) x 750
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Photo. 8. Microstructures of unidirectionally Solidi-
fied with Vibration Variation. (G=35"C/cm, R=
4cm/hr, Transverse) X 750
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(c) 150HZ
Photo. 9. Microstructures of unidirectionally Solidi-
fied with Vibration Variation. (G=35C/cm, R=
4cm/hr, Transverse) x 750
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