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BeO is reported (13, 14) to have a Mohs hardness 
of 9, which would correspond to a Knoop hardness 
of approximately 2000 kg/ mm2. It can be seen from 
our data that its true hardness is closer to 8 than 9. 
In view of the correlations obtained with bond dis
tance, band gap, etc., it is felt that hardness reflects 
a measure of the bonding energy of the compounds. 

The anisotropy of the hardness measurements for 
the wurtzite compounds is felt to be a true reflection 
of the differential bonding. Hardness values are 

lower on the (1010) than on the basal plane where 

the hardness is isotropic. On the (1010) surface the 
highest hardness parallels the (0001) face. The 
lower hardness parallels the prismatic cleavages 
(15-18) . 

The explanation presumably lies in the fact that 
basal cleavage, with the breaking of one bond per 
unit cell area, leaves the two halves oppositely 
charged, while breaking the same number of bonds 

along (1010) and (1120) leaves both halves neutral. 
In order to leave both cleaved basal planes neutral 
it would be necessary to break two bonds per unit 
cell. 

The differential hardness on the (0001) and 

(0001) as found on BeO and ZnO is at this time dif
ficult to explain, but it is felt that either dislocation 
density or strain is responsible for the difference. 

Summary 
The microhardness of BeO, ZnO, AIN, CdS, ZnS, 

and CdSe have been measured as a function of ori
entation and compared with the literature. Their 
hardness can be correlated with band gaps, bond 
distance, and melting point. 

It is felt that the orientation dependence of the 
hardness can be explained by the crystal structure. 
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