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Preparation and Properties of Three-dimensional interpenetrating
AL Os/Steel Composites

SANG Kezheng, LUO Rong, HE Lin, LI Hongwei
(School of Material Science and Engineering, Chang'an University, Xi'an 710064, China)

Abstract: To prepare three-dimensional network Al,Os/steel composite, a layer of metal nickel was firstly coated on an alumina foam
via chemical vapor deposition and then the molten steel was infiltrated into the foam by an expendable casting process. The
microstructure, bending strength and abrasive wear of the composite obtained were investigated. The results show that
three-dimensional network Al,Os/steel composite with a good combined interface was prepared because the molten steel effectively
infiltrates into the ceramic foam due to the nickel coating. The interface between the ceramic/steel in the composites is a non-reaction
interface. The cracks propagate along the interface during the fracture process, and the bending strength of the composite decreases
with the increase of the volume fraction of the ceramic phase. The wear mechanism of the composite has the feature of steel phase due
to cutting and ceramic phase due to fracture-break off. The wear volume of the composite decreases with the increase of the volume
fraction of the ceramic phase.
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Table 1 Compositions of ceramic slurry

AlLO3 SiO . . Pulvis Deionized
Kaolin Bentonite .
powder  powder talci water

Material

Mass

fraction/%

56.250 7.500 5250 2250 @ 3.750 25.00

*2 ARERGIRSH

Table 2 Volume fraction of ceramic foam

Pore size of organic 1.9-53 1.7-3.8
1.9-53 1.7-3.8

foam/mm compressed ~ compressed

Volume fraction/% 11.44 13.20 15.47 19.35
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Fig. 1 Schematic of process for Al,Os/steel composite
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Fig. 3 SEM photograph of Al:Os/steel composite
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Fig. 6 Relationship between flexural strength and volume

fraction (v) of ceramic phase in A,Os/steel composite
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Fig. 7 Fracture morphology of A:Os/steel composite

& = HE R E AN A ARHE, SRR IR
JEBCEIRREAEAF A 2 Jr T e He— RN AR &

PRI, FAAEE, REIE ARSI

HERBTRIEBURNR, 8RR ¢ SRAANTUS »
HR AR T AN I 1), 3 R AR L

=

BRI R . MM RLSEE T 208, R RETE B
S (RT3 2 SR AR R A2 i) R
2.3 EEMRIBBRESRERE

B 8 RN R SRR A BB B R S PR %
BB R M. I 8 AT, il ZEAR AR
BN, B AR R AR R R R

0.35

Wear volume/em®
e © o
— (=] (=]
i = wn

=
=

=

=

oA
T

0-00 1 1 1 1
0 5 10 15 20

F(ceramic phase)/%
8 S ALER/NE B IR AR B 45 B L R AR AR AR 43 2
KARMZ

Fig. 8 Relationship between wear volume and volume fraction
of ceramic phase in Al,Os/steel composite
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