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Abstract

Boronizing treatment of Microalloyed steel has been investigated by mean of Boronizing paste
mainly consisted of B,C at various temperatures and times. The micro hardness of the boride lay-
ers were about HV 1200~1500. The thickness of the boride layer were increased with an increase
of square root of treatment time at constant temperature. The activation energy for diffusion of
boron in the specimen obtained from the slope of Arrhenius plots was 254 kJ/mol, but 197 kJ/mol
for the induction heated specimen. The boride layer had a good corrosion resistance in solutions of
20% HCI and 20% H,S0, solution. In 20% HNO; solution, however, its corrosion resistance in-
creased. The boride layer had a good high temperature oxidation resistance at below 800°C, but at
temperature above 900°C, the oxidation resistance decreased as the oxidation temperature.
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Table 1 Chemical composition of specimen(wt% )

steel Fe C Si | Mn P S Vv
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lloyed | bal | 0.38 | 0.27 | 1.45 |0.0110.013| 0.1
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Photo. 1 Microstructures of boride layer for microalloyed steel
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Phote. 2 EPMA line analysis on boride layer
boronized at 900°C for 3hrs.

(a) line path on boride layer

(b) upper line is Fe intensity, lower line is B in-

tensity
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Photo. 3 Hair crack on boride layer boronized at 1050°C for 3hrs
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Fig. 1 Relation between temperature and thickness
of the boronized microalloyed steel
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Table, 2 Activation energies for formation of the borides

Microalloyed
steel SM20C SM20C (carb) Microalloyed steel ]
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Activation
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