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Influence of Finishing Forging Temperature and Forging Ratio
on Precipitation of Ferrite in Non-Quenched and
Tempered Bainitic Steel

Peng Jinming, Wang Hongbin, Luo Yi and Wu Xiaochun
(School of Material Science and Engineering, Shanghai University, Shanghai 200072)

Abstract Influence of finishing temperature 810 ~960 “C and forging ratio 3 ~6 on precipitation of ferrite in bainitic
steel- 0. 16C, 0.91Si, 1.98Mn, 1.03Cr, 0. 17Mo, 0.065V, 0. 00ITi has been studied. Results showed that the eritical
temperature of phase transformation for austenite to ferrite increased by deformation of the bainitic steel during forging; with
forging finishing at 810 ~820 C the deformation induced ferrite precipitation occurred in steel and with increasing forging
ratio from 3 to 6. the volume fraction of ferrite in steel increased from 1. 89 to 9. 6% accompanied acicular ferrite evolving
{0 massive ferrite; and with forging finishing at 940 ~960 °C, most of ferrite in steel was acicular, with increasing forging
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ratio from 3 to 6 the volume fraction of ferrite in steel decreased from 3. 0% to 0. 6% .
Material Index Bainitic Steel, Forging Ratio. Ferrite, Precipitation
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Table 1 Influence of forging finishing temperature and

forging ratio on volume fraction of ferrite in ‘test bainitic

steel

LY /T BE FIRRA/mm gk = ikik
T B 5 o osmanay s PEU%
FT-1 1 060 820 3 160 ~170 100 1.8
FT-2 1 060 810 4 160 ~ 170 80 2.3
FT-3 1 060 815 6 160 ~ 170 65 9.6
FT4 1 060 940 3 160 ~170 100 3.0
FT-5 1 060 940 4 160 ~ 170 80 1.5
FT-6 1 060 960 6 160 ~ 170 65 0.6
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Fig. | Metallographic structure of test hainitic steel with forging linishing temperature- lorging
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ratio 820 C- 3, FT-1 (a), 810 C-4, FT-2 (b), 815 °C-6, FT-3 (¢), 940 °C- 3. FT4 (d), 940

C-4, FT-5 (e) and 960 C- 6, FT-6 (I)
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Fig.2  Influence of deformation ( forging ration) on free energy
of austenite in steel
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