EXE D »>>>>

R

ERRE R AEOESHEIC S BH AR

New Insight into Controlling Microstructure of Steels for High-Temperature Low-Pressure Carburizing
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Synopsis : High-temperature low-pressure carburizing has attracted attention because it reduces CO, emissions in the

carburizing process compared to gas carburizing. One of the challenges of high-temperature low-pressure

carburizing is that it causes grain coarsening at the surface layers of parts. In this study, we investigated the

effect of Cr, a key element of steel, on the suppression of grain coarsening in high-temperature low-pressure

carburizing. As a result, it was clarified that grain boundary migration was restrained by grain boundary carbides

precipitated as a second phase during the carburizing period beneath the surface of high Cr-added steel, thereby

suppressing grain coarsening.

Keywords : suppression of grain coarsening at the surface ; high Cr added steel ; grain boundary carbides ; low pressure

carburizing
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Fig. 1 Characteristics of Gas carburizing and low-pressure carburizing*~".
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Table 1 Challenges and conventional solutions of high-temperature low-pressure carburizing ®~'%.
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Table 2 Chemical composition of the steels (unit : mass%).

C Cr Al Nb N

Steel A | 0.20 1.8 ]0.030 | Added | 0.015
SteelB | 0.20 | 0.7 ]0.030 | Added | 0.015

SCM420| 0.20 1.1
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Fig. 2 Dimension of specimen for low-pressure carburizing
evaluation.
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Fig. 3 Heat pattern of low-pressure carburizing at 1000C.
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Fig. 4 Optical microstructures after low-pressure carburizing at 1000TC.
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Fig. 5 Scanning electron micrographs after low-pressure carburizing at 1000C.
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Steel A Steel B SCM420
Surface
Internal
Fig. 6 Prior austenite grain after low-pressure carburizing at 1000C.
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(a) Quenched after soaking (b) Quenched after carburizing
Fig. 7 Heat pattern of (a) quenched after soaking, (b) quenched
after carburizing.
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Fig. 8 Prior austenite grain of (a) quenched after soaking and (b) quenched after carburizing.

Sanyo Technical Report Vol.32 (2025) No.1



SIRIRER R A OBEHEICT T DI BHMR

Steel A

Steel B
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from the surface

Fig. 9 Scanning electron micrographs of specimens quenched after carburizing.
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Fig. 10 Calculated phase diagrams for Steel A and B.
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Schematic figure of mechanism of grain growth in low pressure carburized specimens.
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