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ABSTRACT

Five Al:G,/SiC/metal composites with four different particle sizes of green SiC abrasive grains are grown
by the directed oxidation of an commercially available Al-alloy. Oxidation was conducted in ar at 10007T,
96 hours long. Shp casted SiC-fillers were placed on the alloy or SiC powder deposited up to the required
layer thickness. Therr microstructures are described and measurements of density, elastic constants, frexural
strength, fracture toughness and work of fracture are reported. The results are compared with those of commer-
cial dense sintered ALOs; The properties of produced malerials have a strong relationship to not only the
properties of ALOy, SiC, Al and Si but also to the phase share and phase distribution. The composite materials
are dense (0.5% porosity), tough (Ky=34~64 MPa\/ m), strong (sp=170~345 MPa) and reasonably shrinkage
tree producible. The reinforcements is attamed mamly through the plastic deformation of ductile metal phase.
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Table 1. Composition of the Alloy Used (bhal. Al [mass%]
[ s Fe Cu Me Mg Zn Ti Ni Ph
6.90 0.80 3.35 0.26 0.19 151 0.03 0.08 0.06
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Table 2. Packing Densities and Relative Densihies of
SiC Powders Used
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Fig. 2. Schematic cross sections of crucibles applied
ta the specimen production (L alloy, Pu powder,
SP: slip casted powder, 5: slopper).
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Fig. 3. Optical micrographs of the polished surface of
specimens (Al Si: dark, Si1C: grey. AlQOs: light).
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{b) specimen with 13-um SiC (F5)

—1172— 251837



a0y e A2 ALO:-SIC Azpa) 2] w4

ol 2ol AFAT ¥ET oF B e}

7 Aee] wAFEE AR dEe] o1 AEEL
Table 33} 2} o 7|oll 4] 3F sdabse Eulalon
A, 2 ape] melsel da) shAs=E, Abrele] wek
Ay T A Earl g FR Aol FEE
stz Aol olnAES RHFAe TASL g 5
ek Arleals 254 SiC w-ALO; 71 FELE o
she] A FE5e], F EA7L HA Wbk F5AF Al

Size] e #7hede

;:,

fe

SiCE A =AW= (Table 2o H¥l&) AE AL SiC
HEo] 25 e, 2 duls gleod FEgle S0, o
Folz} £ 5 sl Fle|oh 5] AT SF4 A9 Y

Ao iCr) Y 23, gekd] e-AlbOwe) ZEe] Al
Ao g Aol 7| TEL 05% AT 2§ HolA|
Gk I AR 4y, 32 2ESSYAAE o1
# A AuAAS E, AvubdA g G w Zaebg
¥ vgh& Table 4o o] pebligicl A=+ 33 g/om’

Table 3. Phase Share Values of Materials Produced

[vol.%]
| F1 | P2 | P4 | SF4 | F5 |
a-Al0; 389 | 408 | 412 | 304 | 431
Sic 613 | 471 | 468 | 59.7 | 457
Al, §i 85 | 11.7 | 116 93 | 107
Pore 0.3 0.4 0.4 0.6 0.5

&2} 7]AA 44

Hr2d s a, e dAR 2ALFY e
stow, Zoddle =3 £ Hojdh
Table 5= HI7=g, Keihel a9} 3t Ha&
g7 ehd Aol Sgatsge s Aazg 4R 7
e} QA2 AR &k zelu SiC dxkarlet
Z AdAdE o gles o gk YRS AEY
Folub Ampelel v Erbar w5 gt Sl
£ SiC iRk A Ade alEata, 2 Yde &
dberby] Asrc Eoh owld3 SiC JAE A
Fp TEe) 14 & ARsE @ojAch o3 A
e Bapelglal o g Azt ALOY/SIC B3 el A
= KR, Zeht Pickard® & SiCyY=rt =
2, B drdsy v R gkms woh A
°]9Jr a2 vl 2s dgled, o) SiC YAkt
5% AN ‘é}-‘L frichional bridging 337} 29
]1_6‘}'”—} ook = —ﬁ“‘?ﬂ'ﬂw =27E HE
Aas de gl
A5} %—/‘}ﬂt‘di MAgAg ALz vehe
75kl vPE, Griffith-Iwin ] 22 A4k ws}a]el =g}
4 Table 6o “Jebisich Kol e Ha3he Wl shgieh
AEE F=a7led 283 dhdAle B g4 2
Exl Axmsl 22 G5FE A=k ds) o Z e,
@Al 3eirlkAl B AE g 4 Yk
Fig. 5% 449 seAdwelch h)e @S g
Zolch stzintie] wld Pt AbEE SIC at=rled

_Q.

.|

g

gt o)t e 2R E

Table 4. Measured Densities, Elastic and Shear Constants and Poisson’s Ratios of Specimens

F1 F2 F4 SF4 F5 AL23
pe (g/cm?) 332 3.33 3.36 3.30 341 381
E (GPa) 261 251 308 336 328 350
G (GPa) 100 68 121 133 123 140
v 0.30 0.29 0.28 0.25 0.27 0.25
Table 5. Modulus of Rupture and Fracture Toughness of Matenals Produced
Bl B2 T4 SF4 F5 AL23
- 170 205 286 204 I 545 338
(MPa) 156186 199~210 271~308 | 276~313 331363 307~362
Kie 36 47 6.0 5.0 6.2 3.7
(MPay/m) 35~38 44~49 5.7~6.3 48~53 5.6~65 35~38
Table 6. Calculated Fracture Energies of Materials Produced
F1 P2 | W SF4 F5 AL23
va (/m? 226 03 | 59 34.9 54.3 183 j
A 314 A 10 £(1994) —1173—
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{b)
Fig. 5. SEM photographs of typical fracture surface of
the specimen with shp casted 17-um SiC (SF4).
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