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Abstract The possibilities of producing Al-10%Ti-4%Fe composites through in-situ processing and thus achieving
mechanical property improvements over binary Al-10%Ti1 to a level or higher exhibited by PM SiC/Al2124 composites
were explored in this study. The microstructure of in-situ processed Al-10%Ti - 4%Fe composites was similar to that
of Al matrix composites reinforced with discontinuous SiC particulates(SiC/Al2124) and significant enhancements in
elastic modulus, tensile strength and wear resistance were observed as compared to Al-10%Ti alloy. These results can
be attributed to the in-situ formed AlLFe by third element addition, leading to additional dispersion strengthening ef-

fect over Al;Ti phase reinforcement in Al-Ti system.

M £

B ol Kum $V& XA Al-10%Ti 3249 A
ZFTHE AAHSA Aostd WP o] 4 ule]aZ ]3]
2 ojAsle, A9 ERHHE AXA Gis AAAYE 9
25v/0°l #@sh= A3 (F, ALTI ©] a-Al 71A] Well
FAEZ3}E in-situ BFA 89 A 27} Vs & Hsk g
o} 2 AEY 294 Al-10wt%Ti g8 F27
T 2 skAdAS ke Zb7t 300MPagl 83GPaR,"? 7|&
o] BatokFel o) A== 2124/SiC.2} A
FE}E (450 ~570MPa) 2 g sbAdAS g+ (100GPa
o]y ¥ Hc} e gholoh A ZH AL-Ti ¥Fel 253
59 224 AN (HAg, HAE A e 5) 2 4
=57l 9l 4= in-situ AlxM/A] Bgag e B4 (n27}
T, gAAg, WA 5) & oS A Ak & e A
o] hF-=Hgict. ojai§ AoE 7 e A3ty ¥
4] B B8-S HS 2 ste] ujdS Atsiabe] vtstawt
E FHAIFIAY B2 ulelag olste) EAabtEC] 714
o] ARl FdsA BEHEE FrhHe] BAEHRE

[=]
e

7)&}eqdof gich,

£ AT Me Al-10%Ti $FEZ2A d9g5ez
Atr, vlAE 2AsAE YA 7l vlzy fol’t Fe
FEUaE 7Bl 7hxolEafolAo] o) 25 34A
Al-10%Ti-4%Fe &5& A=z, YA=HE &Fv}ol
EZ(ALTI, ALFe &) 42 34ulel 22 58 AdPge=
A B E4& F4A1712A) s}, 53], 226l
A AEE e FESEY 8 H daA Y A S84
Zagt Al-71A 25 1 sATE TS
o 2 ok#jx Q& 33124 (sonic resonance test) ol
oj# &R, A2 Lol JAEAE Tt
7|&2] BAgs de o451 gle SiC./Al2124 9
B g el 243 v|x - Hriste] mgie

LA EYY

2.1 RSP 222 P/M X

IEE Al9.8%), Ti(99.6%) 2k Fe(99.9%) S U=
2 Ar 297oM 25 S5k, Al-10wt%Tie) N4t
A% (2F 1,250TC) Bk 200C A #AT F Axrpx

— 1127 —



1128 ez A8A A 125 (1998)

Table 1. Chemical composition of the Al-10wt% Ti-4wt%
Fe alloy
(unit : wt%)
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Fig. 1. Optical micrograph of Al-10%Ti-4%Fe powder pro
duced by gas atomization.
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Fig. 2. Vickers hardness of the RS powders after one hour an-
nealing at different temperatures.
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Fig .3. Optical micrograph of Al-10%Ti-4%Fe extruded bar.

Fig. 4. TEM bright field images of Al-10%Ti-4%Fe extruded
bar used for grain size measurement.

cFEe el 9Ek In-Situ BHNEE M2 Al-10wt%Ti-4wt%Fe &5 (1)

1129

of misled A =i o)ef o] 24 Al-10%TivHE
of vjstey AAYPA7} 2L o)f-= hate] vlAgk ALFe
7} AAY 2 AAHA EAsd 712&dF BAN A 7))
Aho) AP AIAE AAE 7] WBo 2 TR

3.3 Bt

28 5= AZF Al-BgAHEe 250 a2 EAskAA
4 H5hE el Zlolok 234 AFEE T Al =2
AA AI-10%TiIYE, 28] @+ Al-10%Ti-4%Fe §
Fo & AT H3E LR o2, $Eds el 9
A SRS 24 FAEAEe] #3-H. AL-10
%Tiol 4% 2 Fed A7 39 42 FHEHATE
95Gpa®, & Al AL eAA g (BO9GPa) Yol H8l 37
%, T e g Az 294 Al-10%TIREY AL &
A4 g (83GPa) ' Pel vldlde 16%TF TR &
BodFgom, SiC./2124 B3] 4+F (95~ 106MPa) >~
of 23tz 9ick. Al-10%Ti-4%Fe &2 %, 2ol
HaAE AlLFe 7ol gaz) 20 1 12 Ax gah] A
ofof) o7t whd Al 3 Fade) FiniEgledt, 8 F AL
Fer} vl AstAl 5o} alu)z} 1o 7hg3, Al3FeAt9]
LA AL (186GPa) "7} F ZFsiatal ALTiY sbdAIS
(166G pa) "B} 2ot 3akn] Alo] @ 7]A] 432 srAdA|
g zjololl oigh ebAd Al el B Bt Ahgol EEY
o} Az28 39 #A4AF7E ZA 57 AL Fe A7k
S8 AlFede oFHulrl 24 2013 dEe s g,
AlF| Ao 8 £My BiE3 Halpin-Tsaie) %S A4
slod o) 27 Q] b AT ghE Aldsi Y, £ 59 ©HAA
g grol A43tE1 ole B E £E (100Mpa °]4d) o
ol27] s A& 4] (aspect ratio) 7} 104l ALTi 733}
ate] Ag-olle i 30volk, F4BIZE 19 sgsle Al
Fe 7}8ate 50vol% olate] sl Al-10%Ti-4%
Fe §59 stdAe dsanE 257 Vs 423
FARRE A5 Balth 8o Al- B R 5] AT

° @® RSP Al-10Ti-4Fe
M RSP AI-I10Ti
% | A Pure Al
—_
[
a
&) n
& | ]
=
=
3
g
,&_1, 70 b
a [ ]
o
80 |
| ]
80 S 1 i A i JE—— 1

[ ] 100 200 300 400 500
Temperature (C)
Fig. 5. Temperature dependence of young's modulus of the

RSP Al-10%Ti-4%Fe compared for reference Al-10Ti and
Pure Al



1130

7b 257} Zrhrel Mt ARH o2 ke A B
3F 3 i, ol &5t Uil wet WAty A=
7} Zrheted QA AgYe] Aobz|7] wEelch zy
Al-10%Ti-4%Fe &5 400T 9 & oAM= &4
A4t 76Gpa & Ale] A& dAA TR} Eo

3.4. StEMES QIFHEY

Al-10%Ti-4%Fe &3 AL A=} FEAES
z+7b 460MPast 400MPa ojch. o] g2 2814 Al-10%
Ti g3l vlste] oF 15~1.70] HF 1 44 SR
$Zo2 AW otk ol o] ARFA] FUHE
o4t ARF 7k Ax Bk B ok Bkl 2
A qluiel ZAYA FAsHA LE3R A7) dEeldh

LEo) B2 AN Es} FEAEE 1 6(a) o e
o}, QA s} FEATE 57}t FHge) wekA 100°C
o} ok 120MPa® 7o) Ao 2 Zhagch 2¥ 6(b) el
= Egg whyo g A Al-10%Ti Al82 MA £
800
—o— Y.S.
—e— U.T.S.
500 |-
.\
: 400 - 0\.
S ’\
% 300 + \.
o
‘% 0\
200 |- \.
0\
100 | \’
% ﬂ;o ZI;O u;o u;o
Temperature ( T)
(a)
700
—@—MA Al-9Ti
800 - o —B— RSP Al-10Ti-4Fe
—A— RSP Al-10Ti
500 |- \

N
4R

200 [ \
100 | \ g

UTS.(MPa)
| ]

It L
0 100 200 300 400 500

Temperature ()
(b
Fig. 6. (a) Tensile properties of RSP Al-10%Ti-4%Fe sample

as a function of temperature, (b) comparision of ultimate tensile
strenths of various Al-Ti alloy at different temperatures
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Fig. 7. Micrographs of Al-10%Ti-4%Fe sample after tensile
test at 600°C.
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