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Abstract In a recent investigation, the formation of bainite phase in direct-quenched low carbon non
heat-treated steel was reported. In this study the effects of bainite phase on the mechanical properties of
direct-quenched microalloying steels were investigated. By isothermal transformation at 480°C for 7
sec., volume fraction of bainite lath was 15~20%, and the UTS and impact energy were increased. In
this case B, and B type bainite was observed and the fractography of impact test specimen showed a
ductile fracture tendency. Isothermal transformation for 100sec., yielded 30% volume fraction of granu-
lar bainite and the mechanical properties were decreased. The fractography of impact test specimen
showed a brittle fracture tendency. The addition of Mo was more effective than B for improving impact
energy because amounts of boron aditions were restricted to considerably lower levels, typically 10~
30ppm. From this study, it is predicted that 15~20% volume fraction of lath bainite on the direct
quenching process is procduced by addition of Mo up to 1.2wt.% and controlling the finish forging proc-
ess at 1000°C and using oil as direct quenching media. This will improve mechanical properties of the di-

rect-quenched steel.
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Table 1. Chemical compositions of alloy steels(wt. %)

Mo

0.50

Ti

0.01

Nb

Mn
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Fig. 1. Schematic diagram of heat treatment process.
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Fig. 2. The microstructures of alloy steels with B addition transformed at 480°C (etched by nital) (a) Osec., Oppm B
(b) Osec, 40ppm B (c) 7sec., Oppm B (d) 7sec., 40ppm B (e) 100sec., Oppm B (f) 100sec., 40ppm B.
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Fig. 3. SEM micrographs of alloy steels with B addition
transformed at 480°C(etched by nital) (a) T7sec.,
10ppm B (b) 7sec., 10ppm B.
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Fig. 4. The microstructure of alloy steels with Mo addition transformed at 480°C (etched by nital) (a) Osec., 0.6wt.%
Mo. (b) Osec., 1.2ZWt.% Mo (¢) 7sec., 0.6wl.% Mo (d) 7sec., 1.2wt.% Mo (e) 100sec., 0.6wt.% Mo (f) 100sec.], 1
2wt.% Mo.
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Fig. 5. The TEM micrograph of the 1.2wt.% Mo steel
transformed at 480°C (a) Osec. (b) 7se. (¢) 100sec.
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Tdble 2. Mechamcal properties of alloy steels transformed at 480 C.
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Fig. 6. The UTS changes of alloy steels transformed at
480°C.
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Fig. 8. The fractography of alloy steels with Mo addition transformed at 480°C (a) Osec., 0.6wl.% Mo (b) Osec., 1
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