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stress components are present. The magnitude of 
the thermal stresses, however, is reduced by the 
presence of glassy subinclusion in the particle by a 
factor qsi inversely related to the volume fraction 
of subinclusion. Thus, for a given rubber content 
in the polyblend the level of thermal stresses 
decreases as more glassy polymer is transferred 
from the matrix into the dispersed phase. 

Although our analysis is based on a very simpli- 
fied model of the composite particle, we believe 
that the main effects of the sub-inclusions on 
thermal stress distribution and magnitude have 
emerged. 
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Comments on "'Magnetic parameters of  
ferrite inclusions observed in magnesium 
oxide substrates used in nickel ferrite film 
growth'" 
In a recent paper [1 ],  Tooke reports ferrimagnetic 
resonance measurements on ferrite precipitates 
produced by oxidation of thin films of NiFe2 on 
MgO single crystal substrates at temperatures of 
the order of 1200~ and subsequent cooling to 
room temperature. The precipitates are shown to 
be coherent, with the [001] axis perpendicular to 
the plane of the substrate. The parameters g and 
K1/M are determined by measuring the angular 
variation of the resonance field. The experimental 
values areg = 2.000 -+ O.004,K1/M= --144 + 3 G. 

When discussing his results, the author states 
that the values above "are not consistent with 
nickel ferrite". This is expected, since the precipi- 
tates are formed after diffusion into the substrate 
[2] and should contain at least some magnesium 
ions. There remain two distinct possibilities: the 
inclusions might be either magnesium nickel 
ferrite (Nil_xMgxFe204), as suggested by Engin 
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and Fitzgerald [2], or pure magnesioferrite 
(MgF%O4). In this context, the experimental 
value of the g-factor (g = 2.000) provides an im- 
portant clue. It is well known [3, 4] that the Ni 2§ 
ion, having a non-zero orbital angular momentum, 
produces a significant increase in the g-factor rela- 
tive to its free-electron value (2.0023). In ferrites 
with composition Nil_xZnxFe204, for example, 
the g-factor is 2.020 for x = 0.8 and increases 
rapidly with increasing nickel content [5]. On the 
other hand, the g-factor of magnesioferrite is close 
to 2.00, since Mg 2+ is a non-magnetic ion [3, 4]. 
This seems to show that the inclusions have a very 
low nickel content. This is substantiated by the 
fact that the experimental value of the anisotropy 
parameter (K1/M=--144G)  is consistent with 
pure magnesium ferrite with an inversion par- 
ameter corresponding to the temperature of the 
heat treatment. For MgFe204 specimens quenched 
in water from 1200 ~ C, the experimental value is 
K1 /M= - -1 3 8 G  [6], certainly compatible with 
Tooke's results when the uncertainty in the tem- 
perature of the heat-treatment of his samples is 
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taken into account. 
The data reported in [1] seem, therefore, to 

indicate that the inclusions are pure or almost 
pure magnesioferrite, with a nickel content of not 
more than a few per cent. 
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Acoustic emisison from microcracks 
during sliding con tact 

Microcracks may be readily formed in brittle solids 
under comparatively small normal forces by drag- 
ging an indenter, e.g. a hard particle, across the 
surface; this process is responsible for most of 
surface damage and resultant strength degrada- 
tion of brittle materials [ 1 -5 ] .  Thus "scratch 
resistance" is an important mechanical property 
which provides a useful figure of merit for assess- 
ing material response to many damage and wear 
situations. The physical significance of scratch 
resistance has been examined through a variety 
of contrived scratch systems, one in particular, 
the fixed spherical indenter on a smooth plane 
surface has been widely studied both theoretically 
and experimentally [6 -8 ] .  A typical system is 
shown schematically in Fig. 1 and a resultant 
set of  crescent shaped microcracks formed in the 
wake of a sliding sphere on a polished glass surf- 
ace is shown in Fig. 2. 

One of the experimental difficulties associated 
with scratch tests has traditionally been in charac- 
terizing the intensity of the scratch. The number 
of microcracks, or crack density, constitutes a 
reasonably measurable parameter, but often 
involves tedious and time consuming measure- 
ments from optical observations. Wilshaw and 
Rothwell [9] attempted to measure the individual 
microcracks as they formed, by detecting and 
autographically recording the number and in- 
tensity of the stress waves emitted during unstable 
crack extension. The current study examines 
the relationship between the size and density of 
the microcracks and the recorded emissions in 
greater detail than before; a significant reduction 
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bYgure l Diagram of a typical spherical sliding system, 
together with resultant microcracks. Normal load on the 
indenter, P, load on indenter parallel to surface, F, 
radius of indenter, R, radius of contact circle, a. Direction 
of indenter travel: from right to left. 

in the emission strength with increasing micro- 
crack density is observed and a physical explana- 
tion is provided. 

The important variables involved in microcrack 
formation are illustrated schematically in Fig. 1. 
For a specific material with a uniform surface flaw 
size density distribution the fracture behaviour 
is determined by the contact stress field which, 
in turn, is governed by the applied load P on the 
indenter, the coefficient of sliding friction /JK, 
the radius R of the indenter and the elastic pro- 
perties of the indenter and work-piece (specimen). 
Surface roughness may also be an important 
parameter affecting /~K, although in the present 
work this was not an important consideration 
since polished surfaces only were used. The experi- 
ments were carried out on mechanically polished 
blocks (50m x 100ram x 10ram) of soda-lime- 
silica glass in a laboratory air atmosphere (25% 
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