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Abstract In this study, a new concept of aluminum-matrix composites and the possibility of in-situ processing are
suggested, and preliminary results on Al-Ti system are presented. Fine powders of Al-10%Ti were prepared by the
gas atomization so that fine Al;Ti formed into flake shape. A 25v/o AL Ti/ Al composite sample was made by the pow-
der metallurgy process involving hot extrusion. Microstructure and mechanical behavior both at room temperature and
high temperatures were analysed by OM, SEM, TEM and tension test. Microstructural characteristics and mechanical
properties of the composites exhibited similar behavior to those of SiC./2124 composites. Merits and ‘drawbacks of the

Al;Ti/ Al composites are discussed together with a possibility of further improvement.
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Fig. 1. Al-M phase diagram showing the eutectic(broken line)
and the peritectic(solid line) reactions.

FIAUR-S ZHE AI-M (M F494) 9 334es 2
dojc}, o]9} 22 HPYYNTEL] EAL ALM Y F£7}
HHE (EFeve|2) o] 44250} w2, eAAlee} 7
=7} Aldl] vj3te] Yo w g o}, zE]w F-AHk-S-
L AN 24T AlWE MY 283} wf-¢- dol
A, Al-717)] 47 33E o] ul$ Atz AT
Aol ub-g-& & k=t FAY L HEHQ 7} Al-Fe
Alolx, ZAHARE Al-TiE £& F AUt}.? Az} 4=
AlFe2] 4§25+ 1,147Col2 AlWlol] Fedl Hom-&
P2 0.04wt%olth. Al-Au, Al-Ni So] o] 74 &
ol 329 ALTiE §3o] 1350°C Al &AL 2 A
3HEololA ALM/AL B 9] £ SR8}

2.2 2}ZH AI-TiAl

Ti7} 25at% °]5+d Al-Ti FPAHEE= o-Al ALTI
3} A TAEE ot (2 2%2). ALTie =434
e 365~375wt% E HAHHT L-F2=7} 1,350C 3l
A3gHEoltt. 400°C elEtellA Al Tig Z4=E A
9] Qo] MR, FAHLEAA HHY2LEE 0.71at%
(1.16wt%) 2 Fom, Al-7]x]<)] A& ALTie w$ o
Asiel. webA, FZA AL-Ti 59 F9532 22, g2
E2 FAARGFE S EdekF o B 1 2gkEdto] o
-Al 71A4} el ohake] ALTI A} vlAlskAl $AtE 23
€ 4 ok Eabbo] A9 £3& WelEy, 12
o“,(.] 7];]/\1-_9] 7324 igx%zkg_ 3—_;1].2—10; o-];.ﬂ{g]_y” Eﬂ_\:rr_o“
ALTiZ} v AjsHA] A8 4~ 12wt % TiS T4 Al-EF
2 HEAFY g 2 2R {8 AEE £ A
gt} o]z o] fE AZAH AI-Ti §&F& 300C <49
28 Al-FFo 2 dFFHm gjc}3e

2.3 RSPol| 2§t AlTi—2H2] H0f

ALTi= Al Ti Ale]o] Ag3Ho] & T2

&) ALE

0l

665T

1.15wt% 660T

Al Ti+Al

Al Ti Al
- %li

Fig. 2. A schematic drawing of the Al-rich side of the Al-Ti
phase diagram.
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Fig. 3. Optical micrograph of as-received Al-10wt%Ti powders
manufactured by N; gas atomization.

Table 1. Chemical compositions of the extruded Al-10%
T1i specimen
(unit : wt.%)
Specimen Ti Fe Si Cu C Al

Al-10Ti 9.53 | 0.12 | 0.021 | 0.002 | 0.01 Bal.
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Fig. 4. Optical micrographs of Al-10wt%Ti extruded bar from
<106/m sized specimen. (a) transverse section (b) longitudinal
section

Fig. 5. TEM bright field image of Al-10wt%Ti extruded bar
showing Al-grain size and fragments of fine AL, Ti phases.
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Table 2. Tensile properties of the 25v/o Al;Ti/ Al composite at room temperature

ALTi/Al SiC./2124 SiC,/2124 SiC,/ Al
25v/0 ALTi 15v/0 SiC” 15 v/o SiC” 20 v/o SiC®

Elastic Modulus(GPa) 83 95 106 102

Y. S.(MPa) 180 385 412 110

UTS(MPa) 300 560 570 199

Elongation(%) 17 8 7 16
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Fig. 6. Flow stress vs. strain-rate relations measured by the
crosshead speed change tests.
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Table 3. Tensile elongations of the Al Ti/Al at high temperatures

Fig. 7. The specimen tested in tension at 620°C and 10~’sec™
showing about 300% elongation after the test.
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(unit : %)
Rate _ _ _ .
1.96x107* 1.96x 1073 1.96x 107 1.96x 10"
Temperature

620°C 178 242 274 296
600°C 120 135 124 200
500°C 54 58 72 51
400°C 43 36 27 14
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