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A Study on the Rare-earth Boronizing Treatment of STD 61 Steel
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Abstract The boronizing effects of STD 61 steel have been studied on the micro structure and hardness. The STD
61 Steel was soaked in molten salt, consisted of KCI, BaCl,, NaF, B,O,, FeB, and Ce, at various temperatures and
times. The boronizing conditions for the peak hardness were the temperature range of 900°C to 950°C for 5 hr and
that of 1000°C for 3 hr, respectively. Four boride layers such as FeB, Fe,B, o and matrix layer surface were observed
from the microscopic surface examination. The thickness of boride layer was increased by increasing the boronizing

time and the temperature. The structure of boride layer was tooth shape.
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Table 1. Chemical composition of STD 61 steel (wt., %)

elemetn C Si Mn P S

Cu Ni Cr Mo A Fe

specimen [ 0.40 0.1 0.36 0.25 0.18

0.14 0.17 5.21 115 0.87 bal.
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Fig. 2. Schematic diagram of experimental apparatus.
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Table 2. Chemical composition of salt. (unit:wt., %)

KCi BaCl, | NaF B,0; FeB Ce
294 294 14.7 4.4 14.7 74
Table 3. Boronizing conditions
Specimen Boronizing | Boronizing | Air cooling
P Temp. °C) | Time (hr) | Time (min)
5
900 60
7
3
STD 61 950 5 60
steel 7
3
1000 5 60
7
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Fig. 3. Microstructures of boronzied STD 61 steel at 9000°C, 950°C and 1000°C.
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Fig. 4. Scanning electron micrographs of the borided specimen at various temperature.
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Fig. 5. Microstructures of boride layer of boronized STD
61 steel at 950°C for 7 hr.
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Fig. 6. The thickness of boride layer as a function of
boronizing time.
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Fig. 7. Microhardness of STD 61 steel boronized at 990°C.
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Fig. 8. Microhardness of STD 61 steel boronized at 950°C.
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Fig. 9. Microhardness of STD 61 steel boronized at 1000°C.
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Fig. 10. X-ray diffraction peak obtained from boride layer

formed on STD 61 steel.
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Fig. 11. Variation of Si, Ce and Cr peak intensity across
the diffusion layer of STD 61 steel boronized for 5 hr at
950°C.
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