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The Structure and Mechanical Properties of Unidirectionally
Solidified Al-Fe-Ni, Al-Fe-B Alloy.

Y. W. Kim, M. K. Shin

Abstract

The microstructure and mechanical properties of unidirectionally solidified Al-Fe-Ni and
Al-Fe-B alloys have been studied in varying the some conditions.

To investigate the change of microstructure and mechanical properties was carried out
by the varying the composition and solidification rate from 1.2 to 80mm/min at tempera-
ture gradient 60°C/cm.

The results obtained are as follow;

1. In proportion to the increase of the solidification rate, the type of crystallized phase

of these composite alloys was changed by added element.

a) The crystallized phase of composite alloy in added nikel was changed from the rod-
type fiber to platetype fiber.

b) The crystallized phase of composite alloy in added boron was changed from the
plate-type fiber to rod-type fiber.

2. The strength was rapidly increased with the changing process of crystallized fiber

from the plate-type fiber to the rod-type.
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Table 1. Chemical composition of alloys
wt % mnominal

Atloy Element Sign
Fe | N [ B | Al
A—-1] 2.5 ; 1.0 Bal | O
A=2| 25 | L5 Bal | O
A—3] 2.5 | 2.5 Bal | @
B—1]| 2.5 l 0.1 Bal | A
B—2| 2.5 1 [ 0.5 Bal | B
B—3! 2.5 | Lo1o0 Bal | A
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Photo. Experimental apparatus for unidirectional
solidification
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Fig. 1. Diagram of apparatus for unidirectional
solidification
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Fig.2. Dimension of tensile test pieces
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Fig.3. Tensile strength of Al-Fe-Ni(B) alloys
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Photo. 2. Scanning electron micrographs of unidirectionally solidified 2.59% Fe-1.52 Ni-Al composite
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Photo. 3. Scanning electron micrographs of unidirectionally solidified 2.52% Fe-1.0% B-Al composite
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Photo.4. Interfiber spacing of B-3 alloy related to solidification rate(R)

Table 2. Solidification rate(R) vs interfiber spacing and tensile strength for B-3 alloy.

R(mm/min) A{mm) AR U. T. S(kg/ mm?)
40 9.2x 1073 3.4x 1077 24.6
50 8.4x1073 3.5x 107 27.0
60 7.5x 1073 3.4x 1077 29.2
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