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Study on the Effect of Austenite Grain Size and Mn Content
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ABSTRACT

This study has been carried out to investigate into some effects of Mn content with varying amounts
and austenite grain size on hardenability in boron-added Fe-C-Cr-Mo alloy systems,

(1) Austenite grains have been found to hardly grow in the temperature range of 900°C to 950°C, whereas
they grow rapidly in the temperature range of 975C to 11007C.

(2) Austenite grain growth is considerably small with increasing holding time at a given austenitizing

temperature and is, in particular, hardly found to occur at a temperature of 900°C.

(3) The hardenability improves ramarkably as Mn content is increased at three different austenitizing

temperatures 900°C, 1000°C and 1100°C .

(4) The maximum hardenability is obtained from steels A, B and C austenitized at the 900°C, although Mn

content is varied in each specimen.
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Table 1. Chemical composition of boron steels. (wt.%)

Steel C Si Mn P S Cr Mo Al Ti N B
A 0.21 0.52 1.37 | 0.007 | 0.004 | 0.47 0.26 | 0.079 | 0.025 | 0.0016 | 0.0013
B 0.24 0.49 1.86 | 0.006 | 0.002 | 0.47 0.28 | 0.095 | 0.024 ] 0.0017 | 0.0017
C 0.24 0.48 2.05 | 0.006 | 0.002 | 0.48 0.29 | 0.111 | 0.023 | 0.0015 | 0.0017
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Photo 4. Optical micrographs showing the austenite grain size of steel A austenitized (A) for 30 minutes at
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Photo 5. Optical micrographs showing the austenite grain size of steel B austenitized (A) for 30 minutes at
900C (B) for 4hours at 900C (C) for 30minutes at 1100C (D) for 4hours at 1100°C .
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Photo.7. Optical micrographs showing the microstructures at the point of 0.5mm and 60 mm from
quenched-end of Jominy specimen austenitized at 900°C and 1100°C in steel A.
(A) Jos at 900°C (B) Je at 900C (C) Jos at 1100°C (D) Jeo at 1100°C
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Photo 8. Optical micrographs showing the microstructures at the point of (.5mm and 60 mm from
quenched-end of Jominy specimen austenitized at 900°C and 1100°C in steel C.
(A) Jos at 900°C (B) Je at 900°C (C) Jus at 1100C (D) Jeo at 1100C
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Hardness , HpC

Photo.9. Optical micrographs showing the microstructures at the point of (.5mm and 60 mm from
quenched-end of Jominy specimen austenitized at 900°C and 1100°C in steel C,
(A) Jos at 900°C (B) Je at 900C (C) Jos at 1100°C (D) Js at 1100°C
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