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Experimental Research on Control Rolling and Cooling of
Ultrahigh-Strength Ferrite-Bainite Dual-phase Steel

Gao Weijun, Wang Haoxu, Zhang Rungi, Cai Yiqin,Li Zhuang,Liu Yanmin, Yu Tao and Li Zhaohua
( College of Materials Science and Engineering, Shenyang Aerospace University , Shenyang 110136)

Abstract The control rolling and cooling test of ferrite-bainite dual phase steel (/% :0. 22C, 0. 47Si,2. 50Mn,
0.05Al,0.02Nb,0.41Cu) with finishing rolling at 800 ~860 °C is carried out by a ®450 mm mill in laboratory. The results
show that a microstructure containing ferrite, bainite , martensite and retained austenite in test steel can be obtained ;the fer-
rite grains are refined with decreasing finish rolling temperature and accelerating cooling ; the amount of retained austenite is
11.4% when the steel finished rolling at 800 °C and subsequent laminar cooled to 560 °C and then air cooled to room tem-
peratureto contribute a lot to comprehensive properties of strength and toughness, its mechanical properties are Ul R
1131 MPa,R, ,/ R, 0.61,A,, 16% ,R,, x A5, 18 096 MPa - %.

Material Index Ultrahigh-Strength Dual-Phase Steel, Controlled Rolling and Cooling, Low Finish Rolling Tempera-
ture, Accelerating Cooling
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Table 2 Rolling process parameters of test steel
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Fig. 1 Hot rolling process curves of test steel
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Table 3 Controlled rolling and cooling parameters of test
steel
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Fig.2 Morphology of structures of test steel with process Nol, finishing rolling at 860 °C-laminar cooling to 650 °C , furnace cooling

(a),No2,860 ~560 <C ,air cooling (b),No3,860 C ,slow cooling (¢) ,No4,800 <C ,air cooling (d) ,No5,800 ~650 °C furnace cool-

ing (e) and No6,800 ~ 560 °C ,air cooling (f)
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Fig.3 Effect of control rolling and cooling process on ferrite
volume fraction in test steel
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Fig.4 SEM micrographs of test steel with process Nol , finishing rolling at 860 °C -laminar cooling to 650 °C , furnace cooling (a),

No2,860 ~ 560 °C ,air cooling (b),No3,860 C,slow cooling (c),No4,800 °C , air cooling (d),No5,800 ~ 650 C furnace cooling

(e) and No6,800 ~560 C ,air cooling (f)
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Fig.5 TEM micrographs of test steels with hot rolling process Nol and No6:(a) bainite; (b) dislocation in ferrite; (¢) island M-A

and (d) residual austenite
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Fig.6 X-ray diffraction mapping of test steel with hot rolling
process Nob
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Table 4 Mechanical properties of test steel with Nol ~ No6
rolling process
%5 Rp./MPa R /MPa Ry ,/R, Ax/% R, xAs/(MPa - %)

1* 513 972 0.53 14 13 608
2% 594 1089 0.55 14 15246
3* 576 1053 0.55 13 13 689
4* 579 1078 0.54 14 15092
5* 673 1118 0.60 16 17 888
6" 695 1131 0.61 16 18 096
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