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Characteristics of the Unidirectionally Solidified Al-Co Alloy
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Abstract

The structures and mechanical property of the unidirectionally solidified Al-Co eutectic alloy were investigated. Al-Co eutectic
alloy was unidirectionally solidified with growth rates(R) between 1 cm/hr and 10 cmv/hr in the induction furnace maintaining the
thermal gradient (G) at solid-liquid interface, 32°C/cm. The eutectic microstructure was varied with the growth condition(G/R ratio).
When the G/R ratio was larger than 8.5 X 10°°C/cm?sec, a lamellar structure was formed, But the G/R ratio was smaller than 8.5 X
10°°C/cm?/sec, a colony structure was formed. It was found that the interlamellar spacing(A) was dependent on the growth rate(R)
with the relationship, A* R = constant. The microhardness of this eutectic alloy increased with increase in the growth rate
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Fig. 2. Typical plot of temperature data from experimental run.



-32- Journal of the Korean Foundrymen’s Society

Vol. 25, No. 1, 2005

Table 2. Summary of observations

Sample No. G[°C/cm] Rlcm/hr] structure
89.7wt.%Co
A-1 32 1 Dendrite+Colony
90.99wt.%Co
B-1 " 1 Dendrite+Lamellar
B-2 " 2 Dendrite+Colony
91.99wt.%Co
C-1 " 1 Lamellar
Cc-=2 " 2 "
C-3 " Colony
CH4 " 10 "
93.95wt.%Co
D-1 " Colony
D2 " 2 Lamellar
94.60wt.%Co
E-1 " Colony
E-2 " Lamellar
E-3 " 4 ”
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Fig. 3. Micrographs of Al-Co eutectic. (a) as-cast (b) Colony
structure, R=10 cm/hr, G=32°C/cm (¢) lamellar structure,
R=10 cm/hr, G=32°C/cm.

91.99 wt.%Co9] %3]
ERR Zloz 3 5‘}9,] Ao 2}z
W) FAs & H2e AsE 24 AT,

32 81 £ (R)=} M7 l‘”(?u)j'-l'9-| A

Colony Z34-& 21 91.99 wt.%Cool théle]l AARAALEE
o WE colony WE2] % & £4 35 Table 300
TE5IAL, ©]F Fig. 60 YERATE 2olA] & uie} 2
o] $a&Et FUH wEl FATE L FAFE Holxn
pie=

Jackson#} Hunt[ll] 5ol 25l HWHe] 7. AWHE o)F
. gaE A9 fHdatzAUe 4 7488 AR=Constant

o BAE “ﬁf&vh Stk & 439 A% o84 Te



SIFEIANZL AlCo T2 SAel AT AT - w5 - AL - o3

~33~

100 um

Fig. 4. Microphotos of unidirectionally solidified Al-Coalloyat
various crystal growth rates. (a) transverse section at
R=2 cm/hr (b) transverse section at R=4cm/hr (c)
transverse section at R=10 cm/hr.
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Fig. 5. Microstructures of unidirectionally solidified 91.99wt.%Co
eutectics. (a) lamellar structure, (transverse section) (b)
lamellar structure, (longitudinal section)

Table 3. Crystal growth rate versus interlamellar spacing for
90.99wt.%Co alloy
specification
Sample No. Rcm/hr} Adprm) structure

B-1 2.63 Lamellar

B-2 2 2.17 "

B-3 4 1.56 "

B4 10 1.03 Colony
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Fig. 6. Variation of lamellar spacing zas function of growth rate
in Al-Co eutectics.
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Fig. 8. Variation of microhardness with growth rate in
unidirectionally solidified Al-Co alloy.

Table 4. Interlamellar spacing versus microhardness for Al1-91.99
wt.%Co eutectic

Growth rate(cm/hr) Microstructure Hv 0.05
1 Lamellar 242
2 Lamellar 250
4 Lamellar 261
10 Colony 269

100 um

Fig. 7. Transverse section of lamellar structure at various solidification rates. (a) R=10 cm/hr (b) R=4 cm/hr (¢) R=2 cm/hr (d) R=1 cm/hr
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