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Consideration of Wear Resistant Material from
the Point of View of Composite Theory
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Fig.3 Stress-strain curve of matrix, hard
phase and composites(a), and maximum
stress of composites before and after
breakdown(b).

Tablel Simple mixture rule of stress, young’s
modulus and thermal expansion between
metal and ceramics.

\maximumstress
Parallel-type
6=0,=0,V,+0,V, (before breakdown)
(after breakdown)

Series-type
c =0,

Parallel-type
E= EV,+E)V,

Series-type
1E = V,/ Ex V,IE,

Parallel-type
o= o, (1-0,) +0o,0,
where, 92=E2V2 /(E1V1 + E2V2 )
Series-type
o=0o,V,+o,V,

Table 2 Estimation of stress and Young’s
modulus of fibrous hard phase reinforced
metal matrix composites.

\maximumstress ]
Short-fiber-type
o= 0,V,+06,V,(1-Lc/2L) (L>Lc) d
o= 6,V,+0,V,(L/2Lc) (L<lo) Lo=—=

L :length of fiber, d :diameter of fiber

| Short-fiber-type 4o
E= EV,+EV, (%2—1)

2

A :area of fiber, 2R :mean distance of fibers,
r. radius of fiber
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Fig.4 Vickers hardness of carbides.
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Fig.5 Influence of orientation of alumina fiber
on wear resistance of alumina /
Al-4.43mass%Cu alloy composite. Fibers are
distributed parallel of sliding direction from
left to right in sample (a).
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Fig.6 Influence of quenching temperature on
the matrix microstructure for Fe- 1.7~2.3%C-
5%Cr- 5%Mo- 5%V alloy.
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Fig.7 Vickers hardness and ratio of
martensite at several tempering temperature,
(A) and (B) are quenched sample of Fig. 6.
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Fig.8 Influence of addition of N on hardness of
Fe- 1.7~2.3%C- 5%Cr- 5%Mo- 5%V alloy.
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Fig.9 Distribution of dislocation around hard
phases (alumina and eutectic Si) in Al-Si-Cu

alloy which were solution treated at 773K for
10h.
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Fig.10 Relation between fatigue limit stress
and stress concentration factor for SiC
particle reinforced AC4B alloy composites.
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Fig.11 Scanning electron micrographs of fatigue
fracture surfaces for unreinforced AC4B alloy
(a,b), and 31vol%SiC reinforced composites
(c,d).
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