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tive, in the ranges of hardening and in the values of the stress of 
plastic flow and hardness of the tested composites may be due 
to subtle changes in the dislocation structure. These changes are 
probably the result of a significant and still not fully investigated 
effect of high pressure and temperature on processes that may 
occur during sintering. Moreover, the conditions changing at 
the end of the sintering process, including the variable cooling 
rate correlated with pressure, may also induce the presence of 
high internal stresses. Confirmation of this hypothesis requires, 
however, further more detailed studies using transmission elec-
tron microscopy.

4. Conclusions

The obtained results showed significant differences in 
selected mechanical properties of composites manufactured 
under varying conditions of pressure and temperature. The 
exact cause of these differences was not established. The study 
has proved that: 
• Changes in process temperature affect in a significant way 

the values of hardness and stress of plastic flow. The magni-

tude of this impact is similar for both examined parameters. 
The maximum differences between the samples were found 
in the composite produced at a pressure of 5 GPa and tem-
peratures of 900°C and 1300°C. The observed differences 
in hardness were at a level of about 40%. On the other hand, 
the recorded maximum increase in the value of the stress 
of flow was at a level of about 40% too. 

• The effect of sintering pressure was increasing with the 
process temperature increase. For the temperature of 900°C 
and pressure of 5 GPa and 7 GPa, the observed differences 
in the examined compressive strength were at a level of 
1-2%, but for the temperature of 1300°C they went up to 
20%. 

• The adopted parameters of the sintering process had sig-
nificant influence on the value and the hardening ranges, 
making impossible the use of the popular Ludwigson model 
to describe the course of hardening. 

• There were not visible changes in the density, phase compo-
sition, microstructure, distribution of the reinforcing phase, 
or in the matrix. Therefore the occurrence of very large 
differences in the dislocation structure of the investigated 
composites is to be expected. 

Fig. 8. Examples of analysis of the phase composition of the manufactured composites: a) T = 900°C, P = 5 GPa; b) T = 1300°C, P = 5 GPa




