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Abstrat  Hybrid Al,O,-TiC ceramic particle reinforced 6061 and 5083 Al composite powders were prepared
by the combination of twin rolling and stone mill crushing process, followed by consolidating processes of cold
compaction, degassing and hot extrusion. The composite bar consists of lamellar structure of ceramic particle rich
area and matrix area, in which the hybrid was decomposed into each TiC of about 3—4 um and Al,0, particles of
about 1-2 pim in diameter. It also found that fine Mg,Si precipitates of about 30 nm were embedded in the matrix,
which have grains of about 3 tm. Higher UTS was measured at the 5083 composite bar compared to the conventionally
fabricated composite, due to again refinement effect by the rapid solidification. No particle was shown to form in
the interface between the matrix and reinforcement, whereas carbon was diffused into the matrix.
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Fig. 1. SEM micrographs of the as twin rolled flakes of (a)
A16061 surface across the cross section and (b) A15083 of
contacted surface with the roll.

219 4> 9lehd seluz|e Mg ZlaA &sjel o
ol 7]&9) 7|AME == Eibia EAS /Als)
T Bt velbd Ales Gt

Fig. 2% stone mill type crusher® A Z3F 10
vol.%ALO,-TIC/6061Al 35 SRS hEnalol
9% W o2 HE] #od3l SEM FA o]}, Fig. 2(a)
E AE 202 s vakel FEw o
UE A9 2 22" A Q9] 2AxAS e
Ue= & UeH, Fig 209 (o AZAS
gt Arlo|vt. EA3FA] 347]7 stone mill
A Al At Al VA F 7HE 2 AlZ Zolrt
247} 5 mmpell 2 E= A3 Al dxEe] 2o
zfejel) 7jglal & 4= Qv}. &, stone mill type
crushing 34 ol sl w2 g2 wxjo] F9
olz7} Al=FYAES FAYE A =3, F

17

e v 7

Rpoge : ok :
Fig. 2. SEM micrographs of A16061/10 vol.% ALO,-TiC
composite bar taken at extrusion direction. Fig (a) shows
black and gray particle distribution, corresponding to TiC
and Al O,, respectively, while Fig (b) and (c¢) were highly
magnified the particle rich zone and depleted zone,
respectively, from (a).
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Fig. 3. SEM-EDS maps for Al 5083 composite bar on Al,O, and TiC distribution in Al matrix. Here, SE means the sec-
ondary electron image, and O, Mo, Al, Si, Ti detection of the each element.
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Fig. 4. TEM bright field images obtained from the (a) 5083 Al matrix flake and (b) 6061/A1,0,-TiC composite bar (m :

Mg,Si, r : (Fe, Mn, Cr)Al, f : Fe compound).
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Fig. 5. Schematic diagram for Al, C and Ti concentration
of 6061A1-A1,0,-TiC composite bar presented at Al and
TiC interfaces with the distance.
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