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ABSTRACT The corrosion resistance of water cooled rebar is improved by applying a chemical
reagent cooling process on the basis of maintaining the high mechanical property. To provide the
reference basis for the on—site application of chemical reagent cooling process, the temperature field
of the two-stage cooling process (first stage of chemical reagent of FM cooling and second stage of
water cooling) of rebar produced by chemical cooling is simulated using the finite element method.
Furthermore, the corrosion resistance of scale formed during the first stage of chemical reagent
cooling was evaluated in laboratory. Applying the processing parameters of water cooling in steel
mill, the temperature field of one—stage cooling was simulated. Compared with the temperature
field of the one—stage cooling, the influence of processing parameters on the temperature field during
two—stage cooling is analyzed. The results showed that the smaller heat transfer coeflicient is applied
to increase the oxidation temperature and improve the quality of the oxide scale in the first stage
of FM cooling. In the second stage of water cooling, the cooling curve is very approximate to that
of one—stage cooling when the heat transfer coefficient of one—stage cooling is remained. Therefore,
the mechanical property of hot—rolled rebar of grade III can be ensured. Furthermore, the first stage
of FM cooling process was implemented in lab using the optimizing parameters obtained from finite
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element analysis. The oxide scale forming using FM cooling is compact. And its corrosion resistance is
much better than water—cooled rebar, which proves that it is feasible to improve the corrosion resistance
of water—cooled rebar using FM cooling before water cooling.

KEY WORDS rebar, chemical reagent cooling, temperature field, finite element, corrosion resis-
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Table 1 Comparison of calculated and measured characteris-

tic temperatures of the rebar surface

Parameter Measured Calculated Deviation
value, C value, C %
T; 950 956 0.63
Tt 340 343 0.88
Ts 640 641 0.16

Note: Ti—inlet temperature of water cooling, Tr—outlet
temperature of water cooling, Ts—self-tempering

temperature
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