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Nb Fa# A3 XF C-Mn-Si 2% 3| W8 $7 20 28 #0 14 BE Y 22 Mg
RER' R Bt REE REZR AR fER

(1 FERE AR S TR R, LA 100083; 2 LB RIRES TR¥ 8, LA 100083;
3 HWEARBIRBE, LA 1000415 4 FRELE ER TR .0, L5 100083)

B OE 25 kg A RBRPEKER S Nb WAHSN (% ;0. 19 ~0.21C.0.7 ~0. 85i,1.9 ~2. 1Mn 0. 02 ~0. 04Nb)
FIA S Nb SRS ( % :0.17 ~0.19C.0. 4 ~0. 68i.1.7 ~1.9Mn) , 2L W PURELVIELE 3.5 mm 4R, BAHE 1.0
mm 1 1. 36 mm AR, BEAETE B P E 740 ~ 820 CER FE 680 °C, B LI =50 C/s% F 280 CIRIE 240 s
S, BREXV ENMEERE, R E-DREHAPH D R SRR 820 CHf C-Mn-Si SRS
PLhIFRE AT A1 050 MPa, fil Nb J5 B F SbLiff — 5 414k, 820 °C hnget , HArhuia B v] 3X1 200 MPa,
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Nb and Heat Treatment on Structure and Properties of C-Mn-Si Series
Cold Rolled Dual Phase Steel

Zhang Zengliang' , Song Renbo™ | Cheng Zhisong' , Zhao Zhengzhi' , Zhao Aimin', Liu Guangming’ and Xiong Aiming’

(1 Institute of Metallurgy Engineering Research, University of Science and Technology, Beijing 100083 ;

2 School of Materials Science and Engineering, University of Science and Technology, Beijing 100083;

3 Shougang Research Institute of Technology, Beijing 100041; 4 National Engineering Research Center
for Advanced Rolling Technology, University of Science and Technology, Beijing 100083)

Abstract The dual phase steel adding Nb (0.19 ~0.21C, 0.7 ~0.8Si, 1.9 ~2.1Mn, 0.02 ~0.04Nb) and no
adding Nb (0. 17 ~0.19C, 0.4 ~0.6Si, 1.7 ~1.9Mn) were melted by using a 25 kg vacuum induction furnace and hot
rolled to 3.5 mm plate by two-high mill then cold rolled to 1. 0 mm and 1. 36 mm sheet in laboratory. The cold sheet heated
in salt bath furnace to 740 ~820 °C, slow cooled to 680 C then fast cooled with cooling rate =50 C/s to 280 C for 240
s, air cooling. Results showed that with increasing heating temperature, the martensite content in ferrite-martensite struc-
ture increased; As heating temperature was 820 °C, the tensile strength of C-Mn-Si dual phase steel no adding Nb was up
to 1 050 MPa, and as adding Nb to further fine grain of structure, the tensile strength of steel was up to 1200 MPa.

Material Index C-Mn-Si Series Dual Phase Steel, Martensite, Nb, Mechanical Properties
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Table 1 Chemical compositions of test ferrite-martensite
dual phase steel /%
SIS C Si Mn Nb P S
0.17~ 0.4~ 1.7 ~ < <
WA 09 06 1.9 T 003 0.0
5B 0.19~ 0.7~ 1.9~ 0.02~ < <
0.21 0.8 2.1 0.04 0.03 0.02
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Fig.1 Effect of annealing heating temperature on mechanical properties of no adding Nb (steel A) and adding Nb (steel B) ferrite-

martensite dual phase steel
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Table 2 Comparison of properties between no adding and

adding Nb C-Mn-Si ferrite-martensite dual phase steel

BAE BRE PR KRR

el B/C BE/MPa HE/MPa /% B nff
@A 800 450 990  13.0 0.45 0.25
(© %!381\11,) 800 470 1070 140 0.4 0.29
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Table 3 Effect of cooling rate on martensite content and

mechanical properties of adding Nb ferrite-martensite dual

phase steel

WHEE, BBGRE/ ARRE/ KR DREREEH

(C-s7!) MPa MPa % A8 Vm) /%
50 500 955 12.7 49.35
833(k¥%) 700 1140 9.8 55.26
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Fig.2 Morphology of structure of no adding Nb ( a- steel A)

and adding Nb (b- steel B) ferrite-martensite dual phase steels

heat treated with heating at 800 °C, slow cooled to 680 °C then

fast cooled with =50 C/s to 280 °C for 240 s, air cooling
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Fig.3 Effect of heating temperature on martensite content in no

adding Nb (steel A) ferrite-martensite dual phase steel, SEM:

(a) 780 °C; (b) 800 C
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Fig.4 Morphology of dislocation in ferrite nearby martensite in

ferrite-martensite dual phase steel, TEM
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