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of steel S700MC does not require a large content of alloying 
micro-constituents, particularly titanium. The high activity of 
titanium in relation to nitrogen and carbon was responsible for 
the bonding of titanium in stable TiN precipitates, next TiC and 
type (Ti,Nb)(C,N) complex precipitates. Taking into considera-
tion atomic masses of chemical elements it was calculated that 
Ti and Nb bonded more than 0.02% C. As a result, the content of 
free carbon taking part in hardening through phase and structural 
transformations was low (approximately 0.03%).

3.2. HAZ analyses

The HAZ areas of steel S700MC heated up to between 
400 and 700°C were characterised by lower toughness than 
that of the base material at a temperature of 20°C. A decrease 
in toughness in this temperature range should be ascribed to 

ageing and blocked dislocation. In the temperature range of 
800-900°C, it was possible to observe a decrease in hardness 
and a sharp increase in toughness up to 300 J/cm2, which could 
be attributed to the decay of precipitation hardening through the 
coagulation of precipitates, the passage of hardening constituents 
to the matrix and grain re-crystallisation processes. Microscopic 
examinations performed using an electron microscope did not 
reveal that the HAZ contained high-dispersive precipitates (of 
several nm in size) of hardening phases, responsible for precipi-
tation hardening. Therefore, it can be assumed that the process 
of coagulation took place. The coagulation of (Ti,Nb)(C,N) and 
(Ti,Nb)C precipitates (being 200 nm in size) was confirmed by 
microscopic examinations performed by means of an electron 
microscope (Fig. 6). The exceeding of 1000°C was followed 
by a sharp decrease in toughness to several J/cm2. The decrease 
in toughness in the high-temperature part of the HAZ could be 
attributed to an increase in hardening phases dissolved in the 

Fig. 2. View of precipitation of carbonitride (Ti,Nb)(C,N) with a plural-
ity of small precipitates of dispersion corresponding to the strengthening 
of steel

Fig. 3. Dispersive precipitation of carbides (Ti,Nb)C in S700MC steel, 
limiting the growth of recrystallized austenite grains

Fig. 4. View of precipitation of a crystallized on pollution Fig. 5. View of a cluster of precipitates a characteristic sharp edges








