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The Structures and Mechanical Properties of Unidirectionally
Solidified Al-Fe-Ni Alloy

Yeowon Kim » Min-Kyo Shin

Abstract

The examination for the changes of structures and mechanical properties in directionally
solidified Al-Fe-Ni alloys containing the small amount of Fe and Ni was carried out
by the varying the composition and solidification rate R of alloy, provided that the temp-
erature gradient was 80°C/cm.

The result were obtained as follows.

A) In proportion to the increase of the solidification rate(R), the crystallized phase of

this alloy was changed from the Ribbon-type structure to the Rod-type structure.

B) The strength was rapidly increased in the changing process of composite shape from

the Ribbon-type to the Rod-type with the solidification rate (R) increasing.

C) The fiber stress (o;) and Young’s modulus (E,) calculated for the Rod-type structure

were 220kg/mm? and 11,800kg/mm? respectively, which were in good accord with

the rule of Mixtures.
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Fig.1. Liquidus surface c¢f Al-Fe-Ni ternary
phase diagram

Table 1. Chemical composition of alloys

(Wigg
Alloy ‘ Element ‘} Sign
j
A-1 ! Al— 2% Fe—0.5% Ni | A
A—2 . Al— 2% Fe—1.0% Ni O
A—3 | Al— 2% Fe—1.5% Ni ®
A—4 |  Al—1.5% Fe—0.5% Ni N
A—-5 “ Al—1.5% Fe—1.0% Ni |
Al—1.5% Fe—1.5% Ni O
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(c¢) R=4.87 mm/min

(d) R=30.5 mm/min

Photo.1. Scanning electron micrographs of unidirectionally solidified
Al-1.5%Fe-1.5%Ni composites
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Photo.4. Scanning electron microfractographs of unidirectionally solidified
Al-1.5%Fe-1.5%Ni composites after tensile test
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Table 2. Calculated value of Young’s modulus in unidirectionally solidified
Al-1.59% Fe-1.5% Nj alloy(R=4.87mm/min)
¢=5.0mm A=19.635mm? L=20.0mm

Load | Basic Measuring value(10™4mm) Deformation(10~*mm) {
Load - Remark
Pkg) | Po(kg) [Upper deviationlLower deviation; Total D. (Permanent D.| Elastic D. [
i 1
50 0 0 0 0 0 16°C
60 ! 62 ! 31 31
‘ 50 28 | 10 18| 13
70 . 113 49 64
| 50 54 19 35 29
80 i 148 61 87 i
L5850 33 15 48 39 |
90 } 199 91 108 |
i 50 87 29 58 | 50 |
i !
100 247 103 144 |
50 117 38 79 65 |
110 292 129 163 l
50 133 45 88 75|
120 333 153 185 i
50 147 51 96 89
130 378 163 215
50 161 57 104 101
140 429 189 240 \
50 190 65 125 ! 115
150 | 486 220 266
50 207 69 138 | 128
160 574 280 294
50 253 113 150 144
170 | 720 399 321
| 50 364 199 165 156
|
P-P, A (P-POX X104
10 13 130
20 29 480
30 3 1170
40 50 2000
50 65 3250
60 75 4500
70 89 6230
80 101 8080
90 115 10350
100 128 12800
110 144 15840
120 156 18720
TS (P-Py)?=65000 5 (P-P)HA=83650 X104
. .. 2 5
E= L ZPPr 20X62000 ___ . 7900(kg/mm?)

A, FA 19.635X83650 X 10~
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S R #ES Table 2.6 Fomsbdleh. o]
o} Frolste] Mk o) BEAES  HEMVERE
KW E.=7,900kg/mm?s] vk, = el 2] shed
Fodisl Matrixe] @R E.e AW 7,500
kg/mm? 02 ksl gleng of Hhgel
A EHE BEE V=0.0062 XO RAF
oma lolx Effiel MEM:RME E~11,800
kg/mm?2o] t}, o] EHafi NiAly iAol WM
YER B Exiar, =14, 000kg/mm® 10,10 o M5}
abo grolAlmk fitarulel zrol  ffEALMLe]
4:3b #9— Rodjkiiie]l obwl wlelrh  cellBEi
2 sbx e kel 7] w ol ehan A zrElrh

o) o} -k MRS Ado® e M
= = AR BIERUEED oE Rel
Matrix®] [EH{iE on.=4 8kg/mm? 2
BrokhEte] WHEES o Filel st
Qo il o.=25.4kg/mm*E K@l LAWNCT
o o,%+220kg/mm?E A girh. o] A A& il
=300kg/mm? © WMo = w5 RAtelE FXel
wl pkEr ehek Rol EET B Rod ik 4

o] oh]y] wlEolzhar 23 7y s Tk

hos

el &
i o

b

5. f W
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