Journal of the Korean Ceramic Society
Vol. 36. No. 11, pp 1217~1227 1999,

FteRlo2RE] M=EH ALOJAI SEHH|2| olMT=2}
ZIHE MEo olx[= H7Ne] st
HISIEY - AIBE - 51T
At A s
(1999 74 53

Effects of Additives on the Microstructures and Mechanical
Properties of ALLO/Al Composites Fabricated from Kaolin

‘Won-Tae Bae, Hyun-teck Shin and Jong-Pil Ha
Division of Materials Engineering, Gyeongsang National University, Chinju 660-701, Korea N
(Recevied July 5, 1999)

= =
7]%1-,] preforme AFE5kd &8 AlY] AFhEo T ALOYAl EHAE A=5PH silica glassS prefmm’:’E AlLE]
= AR Msle £y HY7hert Lol o] slth B ATl g ¥ 43T BERE Faek e
—i% H# WEE 2zt FreEle] grlsie m-snu o s (8 SFRuE 94947 ALOYAl B2 RlUTnE &
A7 A FECh 7R 2.5 wi%ed] S5O0 5 wikd] FEEES FAXe] Azt 534 °] Eale] 71 SpEd

o, ZHZt 71FE 147%, E4E 047%, ‘ﬂE 3.17 g/cms. AL <F 380 MPa @ 71582 091%, 558 028%
W 322 glent’, A= oF 380 MPa2 R peformel B 2] @ 2=k) B85 o] ¢k 27 \\t%
2343 Agele B2 3 dRaphte] A48k SriskEYL AUt 28)E sl

m]ﬁJ n

ABSTRACT

Al1O5/Al composiles were {abricated by replacement reaction of molten Al from kaolin mstead of quariz glass as
preform material. In this case the flexural strenglh of composites were deteriorated. In order to prevent the decrease in
flexural strength by formng the B-iype alumina mn situ reaction as reinforcement, stone powder and clay were added 1o
kaolin as alkal: and alkaline earth sources, respectively Composites. [abricaled from cither 2.5 wi% stone powder or 5
wi clay added kaolin preform, showed the maxumum value of 380 MPa as deterrnined by 3-pomt bending tests. When
the content of alkali and alkahne earth in the preform exceed 2.7 wi%. the [lexural strength of the composite decreased
in spue of the increased amount of B-type alumina.
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Table 1. Chemical Composition of Starling Malerials {wit)
Mot alfomp"“em S0, | ALO; | NaO K0 Ca MO | Zi0, | Fe0; | TiO
Kaolin 31.9 445 (ol 048 0.98 0.17 .02 118 D16
Stone Powder 521 19.33 4.60 2.1 181 409 3.02 88 099
Clay 63.6 20.5 3.70 378 1.51 0.09 .04 471 050
510,+A1,04 Alkali & Alkali Earth Other Impuritics
Kaolin 06.4 227 1.36
Stone Powder 7143 19.21 2.09
Clay 8.1 2.08 525
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Table 2. Chemical Composition of Mixed Powders (Wi}
Material . .

Specumen S510,+A1,05 | Alkal & Alkal: Earth | Other Impurities Kaolin Stone Powder Clay

5 9578 2.69 1 55 a7.5 25

5, 95.15 312 175 95 5

55 93.90 396 2.13 90 10

C 96.09 2.4 T 97’5 25

G, 9579 246l 135 a5 3

C, 9548 2798 163 0z.5 75

Cy 95.17 2.95 1.75 90 10
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Fig. 16. SEM phoiographs of Al;Oy/Al compasites fabricated Irom various preforms fired at 1125 C for 1 It and reacted at
1000C for 24 h in molten Al (@) 2.5 wi% sione powder, (b} 5 wt% clay, (c) 10 wt% stone powder and {d} 10 w1% clay.
The specimens weie treated in HCI for 3 h before SEM observation.
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