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Effect of Tempering on Size and Orientation of Grain in
Ultra-Fine Grain Bainite Steel

Chen Qingfeng, Guan Yun, Chen Bangwen, Wang Fucheng, Liu Changming and Yan Xiang
( Technology Center, Wuhan Iron and Steel Co, Wuhan 430080)

Abstract With 50 kg vacuum induction furnace melted ingot, breakdown at 1 150 °C and two stage control rolling,
12 mm plate finishing rolling at 830 °C, then relaxation for 27 s, water cooling at 720 °C with cooling rate 30 ~35 C/s,
the ultra-low-carbon bainite steel- 0. 023C, 1. 63Mn, 0. 52Cu, 0. 25Mo, 0. 055(Nb + Ti), 0. 001 1B had compound struc-
ture consisting of lath bainite + minor granular bainite, and irregular ferrite. The bainite bunch colony size was 3 ~5 pm
and the lump and irregular ferrite size was 1 ~2.5 pum. Tempering at 650 C and 700 C weren’t obvious influence on bain-

ite grain orientation.

Material Index Ultra-Low-Carbon Bainite Steel, Equivalent Grain Diameter, Tempering
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Table 1 Chemical composition of test steel /%

c Si  Mn P S Cu Ni Mo Nb+Ti B
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Table 2 Mechanical properties of RPC hot rolled and tem-
pered ultra-low-carbon bainite steel
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Fig.1 Structure morphology of rolled ultra-low-carbon bainite steel, TEM: (a) lath bainite + minor mariensite-bainite istand; (b) sub-

grains cell structure
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Table 3 Distribution of grain boundaries misorientation of
ultra- low-carbon batnite steel / %

28% Hy/INAE AR, — % Q235 N < 10° /N
S RALK 5% ~20% , BETE AR B M TR Tt o
BEAESSHH YUSTOl KGR KAERR, TS
A B EH 92.5% , Hop = 60° By KM BE AR TE
509% A £,

TRI6 R B[] KRB X R e I ERARM  SR
BUHMIEMA K (F£3) . 650 C B KEE,2.9° ~10°/)
AERANEEBEBLG SEESMEE, Mo T

E . BAHERA ) .
IR R L 650 CHA 700 THIK 4.0% ,700 C @kﬁﬂ PLELZSHEIM 4. 5% ,
2.9~10 61.03 57.00 65.58 FEEEKREMAR, =15°KAERFEL,
10.4 ~15 4.54 5.35 6.28 o o ° o
15.1~28 4.96 5.22 4.69 JFefy 10.4° ~ 15° B F PG HMN, 1 2. 9° ~ 10°/1fA
28.2 ~33 4.24 6.47 3.16 B RANSREE LR AN 8.6%,
33.8 ~42 5.22 4.90 3.00 . R . b E
42.3-52 8.03 8.49 6.55 BRI 22 2 2° 71 = 10° {9 I & 1 L PR T 2
32:6 ~62 11.98 12. 59 10.71 sl A SRR E , MBS LR R 4 B,
%4 TRARTBEBNKENBURT2H
Table 4 Distribution of grain size in ultra-low-carbon bainite steel at different conditions
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A& 0.71 0.95 100.0 17.5 1.82 1.52 100.0 16.1
650 C 8] k 0.84 1.03 108.4 17.2 1.75 1.49 98.0 16.2
700 C 8 k 1.10 1.18 124.2 16.8 4.13 2.29 150.6 14.9
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