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Abstract: The ingots were rolled by 550 mills in laboratory and the different shapes and distributions of ferrite and
martensite were obtained by changing the cooling process. The influence of the shape and distribution of ferrite and
martensite on mechanical properties of dual phase steel was investigated. The results indicated that, the size of marten-
site is finer, and the distribution of martensite is more homogeneous in steel with the microstructure mixed by polygonal
ferrite, acicular ferrite and martensite than that of steel with the microstructure mixed by polygonal ferrite and marten-
site. Moreover, the values of yield strength, tensile strength and impact toughness increase apparently, the value of
elongation decreases.
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Table 1. Chemical composition of steel (mass, %)

R 1 XBRWES(RESH, %)

C Si Mn P S Cr, Mo
SR % 0.05 0.1 1.40 0.011 0.009 <1.0
SEBRALT 0.055 0.06 1.40 0.010 0.005 <1.0
No. Finish rolling Finish
temperature, C temperature of
first cooling stage,
G
1200°C 1h 11# 860 620
12# 820 650
13# 790 670

Temperature, ‘C

Finish cooling temperature of first

The third cooling

Cooling rate>50°C/s

Finish rolling temperature

Cooling in ambience

cooling stage

/

stage

Time, h

Figure 1. Rolling and cooling process of the steel
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Table 2. Strength, elongation and n value of steels

R2 KBWWEE. EMEME

Rp0.2 (MPa) Rm (MPa) Agomm (%)
No. Nio-ag
FEA Sl A A1 FEA A1
11-1 365 630 18.0 0.14
11-2 343 354 623 626 24.5 22.3 0.15
11-3 355 625 24.5 0.13
12-1 315 595 28.5 0.17
12-2 315 318 595 596 29.0 27.1 0.16
12-3 326 600 24.0 0.17
13-1 335 560 25.5 0.17
13-2 340 335 585 580 25.0 25.8 0.16
13-3 330 595 27.0 0.15
Table 3. Impact value of steels
* 3. LWWMEERE
Fhdi R Kv2,
Noo G DRl R ik B
BUFE 1 WFE2 W3 BN R 1 WEE2 W3 BfH
\% 0 5x10 75 55 56 62 38 37 38 37
11# \% -20 5x10 51 63 49 54.3 31 32 32 31
\Y% —40 5x10 24 30 40 313 21 23 22 22
v 0 5x10 66 52 54 573 32 36 32 33
12# A% —20 5x10 45 31 29 35 31 28 30 30
\% —40 5x10 20 20 25 21.6 16 16 16 16
A% 0 5x10 55 62 58 58.3 39 35 41 38
13# \% -20 5x10 34 36 39 36.3 31 27 26 28
\Y% —40 5x10 26 22 22 233 19 15 17 17
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Figure 2. Confocal laser scanning micrographs showing: (a) steel 11; (c) steel 12 and (e) steel 13 were etched by nital; (b) steel 11,
(d) steel 12 and (f) steel 13 were etched by lepera
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Figure 3. Tensile curves of steels
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Figure 4. True stress-strain curve of steels
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Figure 5. The SEM micrographs of void formation in steel 11 (a)
ferrite-martensite interface and steel 13 (b) martensite and
adjacent martensite regions
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Figure 6. Energy of crack initiation and propagation of specimens

in instrumented impact test under the different angle of jar weight
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Figure 7. Microstructure of fracture surface of samples applied to
impact test: (a) steel 11; (b) steel 12; (c) steel 13
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