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A study on carbonization on the surface of steel sheet during the BAF
annealing process
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Abstract In steel industries, cold-rolled sheet manufacturing is one of the links between the front and rear important
industries for national competitiveness and high value-added production. In particular, in small and medium-sized
enterprises, one of the major problems is the carbonization phenomenon of the steel sheet during the annealing
process. Carbonization occurring on the surface of the coil help reduce steel production.

After conducting various experiments to identify the cause of carbonization on the surface of a cold-rolled steel, the
following results were obtained:

(1) An analysis of the rolling oil, which is used in the field, revealed it to contain approximately 40 ppm carbonized
material.

(2) A comparison of the thermal denaturation characteristics of the fresh rolling oil and using rolling oil by FT-IR
analysis showed that thermal denaturation had occurred, as shown by the significant decrease in the relative intensity
of the 2900 and 1750 cm™ peaks.

(3) The thermal decomposition of the rolling oil took place for the rolling oil at approximately 220 C. Furthermore,
annealing experiments at 200 C showed that the carbonization phenomenon of the sample was not observed. On the
other hand, carbonization was observed at temperatures higher than 240 C.

Keywords : annealing process, carbonization phenomenon, cold-rolled sheets, rolling oil, small and medium-sized

enterprises, steel industries, thermal denaturation
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(a) Coil surface
Fig. 2. Coil surface state after annealing
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(a) Fresh oil

(b) Used oil

Fig. 4. When using fresh and field-use rolling oil, the
surface state of the cold-rolled steel sheet after
annealing (scale bar:50pm).
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