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Abstract The AI/ALO, composites fabricated by powder in sheath rolling method were cold-rolled by 50%
reduction and annealed for 1.8 ks at various temperatures ranging from 200 to 500°C, for improvement of the

mechanical properties. The mechanical properties and texture of the composites after rolling and annealing were

investigated. The tensile strength of the composites increased significantly due to work hardening after cold rolling,

however it decreased due to restoration after annealing. The strength of the composites was improved by thermo-

mechanical treatment. On the other hand, the texture evolution with annealing temperatures was different between the

unreinforced material and the composites. The unreinforced material showed a deformation (rolling) texture of which

main component is {112}<111> at annealing temperatures up to 300°C. However, the composites have already

exhibited a recrystallization texture of which main component is {001}<100> after annealing at 200°C. This proves

that the critical temperature for recrystallization is lower in the composites than in the unreinforced ones.

Keywords : Powder-in sheath rolling, Al/ALO, composite, Thermomechanical treatment, Mechanical property,

Texture

1.A B

L7057 UARAE B3R Ave] o)e] 9l

eme A% W FF) 5 49 447179 7=
AzzA Aest 97 qlen], 1 Az el Ha)

st A7) o] FX I Qe Iy, opE 7]
= Az7iee] 3 =y a8l AlxsiE ols)
o] 1 o]_Q.tH_?,]y}_ =3) s]—)ﬂ&]o] = }?:_]7(40]1;]-_ 1
HE2, OFeE7] EdAEe] Hoh et s
= SeiMe Aulgelm AlFAe] & A 23 A
& Z2A|2 Aol AlFelHar & 4 gl ok
u)%7] 2l Sk (stir casting)®, 7}3H5
2" (pressurized castingy’ 5} 22 AANFA 7} Ha}

235

ol o dHE ATV o3 2 Az
e} A AR FA ] UdshE2 An|8o
ojge] glert, ZEsiate] FY At 1 e 2
Heol] of2jg-o] olet. ghd, ¥ ofFH-E eIzt
o] & A AeF £ glem, ekl el
A} FHE AR AdE 5 sl Al 9l
2t Az FAo] BAtel= = amlge] el glct.
FdolES o83 dFu)F Eue] W (bulk)g)
o= & 7lZeks Heddh 4 gle 97t v} g7t
eI A2 a4 Tlel A o) 4dlHY. e
gE M 71 bach M, 23 7HEE 2
$=2 3uE QA A= 7].x] 3L gle) AR
o2o|F kel W32 98l 7l W oa v



236 o4 - o)FE

E<ted (sheath rolling method)yS A8lAT)?. =
gh, I8t S AVALO, B3R89 A|xel 4
3l 7 EARE AT + USS I
o9 sl Eqtd-& A AYAke] Je3E gbd IARE
S FE2 o|83lmE, A ol glolA thE uby
=l vls] ¥453] fsld. dusid, I8 A8
A ARE F432 B4 [Roll forming)? A 714
&84 (electro-resistance welding)el] &]s}lo] FHA}o 2
FE) @02 AZY & gon, FEWHRY &
it 37 FAHE A&l shsslEg 7)E
adulel F7HQl AAkelelnt ZheEch djle] F
A dE5¥e2 ey 5 Q7] dfelt. e
s Eqtdd]ol] o3 A=x3 BEgAsE VAN A
Hol| A ohE T4 93 Alxd B3R Bl ¢
w3 & 4 glot. 28iBs B dTelMe I5
Gl o8] Alxd dFulEr] UAEAE E3AY
2o 714 AAE 717 #l8le] 7HdAE
£ 33l 7R O 74 A gz
zle] W3LE zAlSIg .

2. A 4y

2.1. A|He| FH|

B Ao A AVALO, HAREAF B3l8E
) Egtade] 9Js) Az Holch BAFEHH)S 3
T d4Ael 36umed IS GFulE THEE
:99.9999%)S A8, NS E Ho UA
5um®] a-ALO, YAE ARSI Al BE3)
ALO, 9] 3 ALOSY AH E-88 5~20%=
sled Z ol ofs) aPsisict. # Bt EgEEE
2H|lE 2 Tl BS1sled, 370°ColM 112 FE
7|2 vl M "7k AEg F, AsBE 75%2
W7k gz et 1 F, AlEE AVE
Yol Al 370°C, 1.8ks &3le] A3 EARE
Azslgdeh. gEskedell oz BgAse] Az
B3 AAFE AR 013 QA7 B arse Q). J)
Eqtadnol] oJsle] Az Btz 74X EA
o] & Iol “ept et

22, 718 ¥

EgAlRe 73 9Aee 2AH ads a9 |
off Veligiel. 1A, gEstdrel ofs) A=k AV

Journal of Korean Powder Metallurgy Institute

Table 1. Mechanical properties of AI/ALO, composite
fabricated by power-in sheath rolling method

v, (%)

Mechanical 0 5 10 15 20
property

UTS (MPa) 63 74 79 86 90

Elongation (%) 62 50 48 32 14

Annealing for 1.8ks
at 200~500C

Cold rolling
(r=50%)

v

v

wa.

A/ALO,
composites

Fig. 1. Schematic illustration of experimental procedure.
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Fig. 2. Changes in tensile strength (a) and elongation (b) of
the AI/ALO, composites with volume fraction of Al,O, at
various annealing temperatures.

Z7keh =3, QA7 EE 10vol.% ALOZHA=
Aol F7 el wel F7IsHA|eE, 2 o] dellA]
t 038 Zhasle S Jehdd B2 A X3
M| QA= F7h= kel ols AssiAr ¥
Zoll =45 J3e] 717 3E Qg ZleR Alws
oh B2 AR B RS =) s
AL 7331k 713 (cracking)®t 2R 733isiAt
Ato)9] H2](debonding)dAte] wo] WAE] wlEo]
o} 23 32 Al420 vol.%ALO, BibiEeA e}
& ALOS AR (O 3ayt AN AFEIRIAL Afele]
H2e2](13 3b)e) BHS HAFE= SEM AlzElo|}, A}
x| A Moz %o, 745} YRFEF} BAF Abole] e
= 7ERIAPE 23 A (clusters)E o] F3L sl A
oA F= BAYsie 2 BakEl Al M= A
7o) AFAteir}t vimA JI5FS & 4 s
200°ColA o233t B8] QA EE ALOS
AMgrege] F71del wEl v B4l WskE Bl

- . 1 O! {m
Fig. 3. SEM micrographs showing cracking of Al,O, par-
ticles (a) and debonding between matrix and Al,O, par-
ticles (b).
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Fig. 4. Optical microstructures of unreinforced Al (a) and
Al+10 vol. % ALO, composite (b) annealed for 1.8 ks at
200°C after cold rolling,
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Fig. 5. Tensile strength-elongation relationship of AVALO,
composites before and after thermomechanical treatment.
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Fig. 6. {111} pole figures of the unreinforced Al after roll-
ing (a) and annealing for 1.8 ks at 300°C (b) and 350°C (c).
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Fig. 7. {111} pole figures of the Al+10 vol. % Al,0, com-
posites after rolling (a) and annealing for 1.8 ks at 200°C
(b).
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