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Precipitation Kinetics in Cast Steels Prior to Hot Rolling

and Mechanical Properties of Rolled Products

Yoshikazu MATSUMURA, Shirou SANAGI, Yasumitsu ONOE and Hiroshi KATOH

Synopsis :

Lowering the slab reheating temperature for subsequent rolling is effective for energy saving. However,
the temperature has rarely been decreased to lower than 1 150°C because of the necessity to desolve pre-
cipitates in steels with Nb, V, Al etc. To produce steels with good mechanical properties by a process of
hot charging or direct rolling, the understanding of precipitation kinetics is the most important because the
thermal history of the new process is quite different from that of a conventional process.

Experiments were carried out on Nb-microalloyed steels and Al-killed steels for batch annealing. Small
ingots were hot charged into a furnace at 1 050~1 100°C and held for various times. Mechanical properties
of rolled (and annealed) steels and precipitates were closely examined. With hot charging, the possibility
arises that the temperature is free from any restriction ; as long as the slab is maintained above Ars, pre-
cipitation of the alloying carbide or nitride will hardly occur in ¥ prior to deformation.

Key words : hot charge ; direct rolling ; precipitates ; mechanical properties ; Nb ; AIN.
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Fig. 2. Effect of temperature of steel prior to hot

Fig. 1. Schematic illustration of experiments. charging on strength.
Table 1. Composition of steels investigated (mass% ).
Steel C Si Mn S Al N Nb
Nb-steel 0.09~0.16 0.20~0.22 1.22~1.59 0.006~0.011  0.005~0.011 0.017~0.062 0.0037~0.0100 0~0.042
Al-k-steel 0.045~0.068 0.01~0.03 0.27~0.31 0.009~0.011  0.007~0.010 0.035~0.068 0.0056~0.0080
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