33
34
35
36
37

10

AR O LB BRI Z A FEM MY B

MPR=RPM

WRITE(8, 10) MPR, PMAX, PI, IHP, BHP, EFMECH, CRF, EFFBHP
FORMAT(15, 7E17.7)

GO TO 270

STOP

END



— i MEER A 71 Al-Fe-Nig &2
iR L G

& B ®

The Structures and Mechanical Properties of
Unidirectionally Solidified Al-Fe-Ni Alloy
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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 compesition and solidification rate R of alloy, provided that the temperature
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 (¢s) 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.l. Liquidus surface of Al Fe-Ni ternary phase diagram

Table 1. Chemical composition of alloys(Wt %)

Alloy Element Sign
A — 1 Al — 2% Fe — 0.5% Ni A
A — 2 Al — 2% Fe — 1.0% Ni ]
A — 3 Al — 2% Fe — 1.5% Ni ®
A — 4 Al — 1.5% Fe — 0.5% Ni AN
A — 5 Al — 1.5% Fe — 1.0% Ni n
A — ¢ Al — 1.5% Fe — 1.5% Ni O
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Photo. 3. Fractures and fractured planes viewed at the macroscopic level
caused by tensile test
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Phot.. .. Scanning electron microfractographs of unidirectiona.y

solidified Al-1.5%Fe-1.5%Ni composites after tensile tesst
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Pre kel RE5IRARI A9 HEEENE R HES Table 2.0 Fekgi et o] &} 2ol gl
RE o] FAMES MEMELHRE ks E.=<7900Kg/mm?e] k. = #hiiftol] o 3led #k= Matrixe]
SRHERB Ene KB 7500Kg/mm® 102 #igkso] glome of HEGA IS BAE V/=0.09
T AOA RASFEZA A2l MWfee] MM s Ey=:11, 800Kg/mm?o] e}, o] FEfEL NiAl, #&
HES HERMERB Evinip14, 000Kg/mm? 19100 Hahe] 2o grolAwk istarulel o) MM KGO
&I #2— Rodik Mol obd wle}7} cellsiRE A fMifio]7] o So|zhn A 7 e},

E olt M- MK 4bo= T BEMES 2L HAHBY RAETRIEIES) o8 kel 2
Matrixs] EEEE on=4.8Kg/mm’ P2 ¥ 3 HAHEY BHES o= A 43t Q-2 BHfE
0.=25.4Kg/mm’& X @e] A3t 0,3:220Kg/mmie o 9 v}, o7 94| owiay==300Kg/mm? 1% 10
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Table 2 Calculated value of Young's modulus in unidircctionally soliciited
Al 1 5%Fe 1.5% N1 allov R=4 &7mm/min;
¢=5.0mm <119 635mm L.=20 0mm
[ ad I Basic Load I Measuring value{10™‘mm. Deformation (10~ 'nnn)
s o — | Remark
D kg) Upper deviation Lower deviation | Total D_‘ l’ermDanem Elastic D
L 50 b - 0 0 0 5 C
62 31 31 \
oo 8 I D 1 s 14 \
13 49 6 T ‘
50 54 1 35 29
148 61 ¥
50 63 15 48 39
190 9] 108 i
] 87 24 58 50
L7 103 144
50 117 38 T )
297 129 168 ]
50 133 45 #8 5
120 333 153 185
147 51 96 89
163 215
161 57 104 101
169 240
190 65 125 il
220 266
207 69 138 128
280 299
263 113 150 144
399 321
364 199 163 156
PP, 1 (PP Ax1)
10 i3 130
20 29 480
30 39 170
40 50 2000
50 65 3250
60 75 4500
70 89 6230
30 101 8080
90 115 10350
100 128 12800
110 144 15840
120 156 18720
TSP Pt=65000 TI(P-Po)A=83.650 x 107
L-SNP Pyt 20 X 65000

VY =7900(kg/mm*®)

19,635 x 83650 x 10



284 WABERS BB AL B8
5 # ]

HIE 99.9% #1o) Alel] o) munr 99.9% < WHEHE Ni ¢ Fmgt Al-Fe-Ni &4g BEAE
BO°C/em, BRI R=1.2~85mm/minz —%p REAZL % BEEENL JIERR, FERR,
WA 4 WFTARBES s ek e KRS ool

D BREHEA 3 instu] wfe) BEMHE S HiES Ribbont #igo = ¥l Rodit #ffioz m
i zke},

2) MEH B REREY 8 et dhitifHo] Ribbon $k#iMo 2 el Rodiiafo
Bieste @RAA 2me B

3) RodiR ol o) s gsmpr g HAZ BAMAS —Fehe 2 MR Ao
97=220Kg/mm’o] 3 gk x Ey<11, 800Kg/mm?e] o},
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