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Prevention of Grain Coarsening during Carburizing

RIS = A AN G+

Takeshi Fujimatsu, Kazuya Hashimoto

Synopsis: Carburizing steels are often used for automotive drive train parts which require high fatigue strength and impact
value. Prevention of austenite grain coarsening of these steel parts during carburizing is an important issue for
exerting high performance. In this study, influence of microstructural differences prior to carburizing on grain
coarsening temperature was investigated. It was found that the grain coarsening temperature was elevated by
appropriately coarsening ferrite and pearlite microstructure prior to carburizing, and by reducing lamellar carbides
in spheroidized microstructure prior to cold forging and carburizing. Suitable control of microstructure prior to
carburizing contributes to the prevention of grain coarsening during carburizing.
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Table 1% Chemical compositions of the steels used (mass%) and measured Ar, point.

Steel C Si Mn S Ni Cr Al Ti N Ar; (K)
0.8Mn-1.4Cr | 0.22 0.21 0.81 0.013 0.11 1.39 0.029 0.15 0.0045 1008
0.4Mn-1.4Cr | 0.22 0.19 0.42 0.013 0.11 1.39 0.032 0.15 0.0042 1038
0.4Mn-2.5Cr | 0.22 0.20 0.40 0.014 0.11 2.50 0.034 0.15 0.0053 1033
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Optical microstructures after normalizing.
(a) 0.8Mn-1.4Cr, (b) 0.4Mn-1.4Cr, (c) 0.4Mn-2.5Cr
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Fig.2® Initial austenite grain of steels heat treated at 1123K for 1.8ks and quenched in water.

Average initial austenite grain diameter shown in parenthesis.
(a) 0.8Mn-1.4Cr, (b) 0.4Mn-1.4Cr, (c) 0.4Mn-2.5Cr
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Fig.3% Variation of prior austenite grain diameter after austenitizing.
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Fig.4® Schematic diagram of spheroidizing.
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F|g 59> Optlcal mlcrostructures of the spher0|d|zed annealed steels
(a) SCr420, (b) 2.1mass%Cr
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Fig.6% Scanning electron micrographs of the spheroidized annealed steels.
(a) SCr420 , (b) 2.1Tmass%Cr

5um

Fig.7® Scanning electron micrographs of recrystallized ferrite of 70% cold-upset cylindrical specimen
heated to 1003K for 600s and cooled in water.
(a) SCr420, (b) 2.1mass%Cr

Fig.89 Prior austemte gra|n of 70% cold upset cyllndncal specimen heat treated at T(K) for 1.8ks and
quenched in water. T=1083K for
(a) SCr420. T=1123K for (b) 2.1mass%Cr.
Average austenite grain diameter is shown in parenthesis.
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