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Abstract; The effects of cooling process after rolling on microstructure, precipitated phase and mechanical properties

of low-carbon bainite steel were investigated by method of SEM and TEM. The results show that ferrite and bainite

dual phases can be obtained with air-cooling and accelerated cooling process after hot-rolled. The percentage of fer-

rite phase increases with the end of air-cooling temperature reduced. the size of ferrite and precipitated phase is lar-

ger, the lath of bainite is sharper and the edge is clearer. The shape of M/A constituent is film-like and changes with

temperature. When temperature of completion in air-cooling are between 725°C and 740°C, then it is cooled to

440 °C with cooling rate of 15°C /s, the comprehensive mechanical properties are excellent and can reach the require-

ments of Q690 of GB/T1591.
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Table 2 Main technological parameters of control rolling and cooling
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2 1100 80 900 820 30 730 15 440
3 1100 80 900 820 30 680 15 440
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. . . Table 3 Mechanical properties of tested steel
/ / /  —20C
MPa MPa % /]
2 igx%\éé'—: % 5 /7,]\7}:)1— 1 735 805 9.5 120 0.91
2 680 785 14.5 155 0. 86
2.1 3 605 755 16.0 170 0. 80
3 o .1
, , ( )
9. 5 % O. 91 ’ H 2 o ’
2 ’ b b Y

GB/T 1591 Q690



, , 30 mm ,
o 670 MPa, 770 ~940 MPa,
. 14%, 725~
Q690 s Q690 740 °C( 2 ) °
0.92 16.5 180
(a) 1800 | (b) o fpCE
0.90F / 1780 6.0r a =20 TPtz
1760 155
0.88F 1740 . 15.0k 4160 3‘
{720 £ & 2
= 086} S 5 st -
e TOR &4 5
E0.84- - 1680 = = 4140 N
L | 1660 13.5F G
0.82 » JHigRE 41640 13.0p
. J 4120
0.80F ! aﬁ y E% _ggg 125¢
680 700 720 740 760 780 1207680 700 720 740 760 780
BV Z LR/
2
Fig.2 Mechanical properties with the temperature of completion in air-cooling process
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Fig. 3 Microstructure of the tested steels at different cooling process
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Fig.4 SEM of No. 1 and No. 2 test steels
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Fig. 5 Microstructure of bainite and precipitated phase at different cooling processer
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