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Effect of Ferrite Grain Size on Impact Energy of Dual Phase Steel

Jung Kyu Kim, Seong Won You and Young Cho Park

Abstract

In this investigation, the effect of microstructural factors on the impact energy was studied,
using dual phase steels with soft phase of ferrite encapsulated by hard phase of martensite.

It was found that the effect of the ferrite grain size on the impact energy decreases as the
strength ratio increases, these results are due to the micro-brittlefracture facet by the difficulty

of cleavage crack formation in the ferrite grain.
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Table 1 Chemical compositon of material, Wt%

Design- : .
ation C Mn ’ P | Si Cu ‘ Ni S
SMI5C | 0.15 0.54 0.02 0.29 0.24 0.06 0.03
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Table 3 Mechanical properties and impact

energy
Series  bress o [face™d R.A | E
(MPa) l(MPa) l(MPa) | (%) | D
A 515 | o1l | 970 | 5.5 5
B 519 | 935 | 1009 | 7.7 | 5.6
Cc 523 | 970 | 1078 | 1.6 | 6.3
D 519 | 1025 | 1215 | 18.8 | 6.9

d Va Hardness 25g |Strength
Series
(um) | (%) Marten-[po o] ratio
site

A 51 47 658 204 3.2
B 37 46 656 196 3.3
C 25 51 642 196 3.3
D 20 50 651 204 3.2
d : Ferrite grain size

Va : Volume fraction of martensite
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R.A : Reduction in area
E : Impact energy(Joule)
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(A) Cleavage crack
(B)Second phase crack
—Crack propagation direction
A Series (Impact velocity 3m/sec)
Fig. 5 Example of cleavage crack formed surface

the specimen

(a) A Series

(b) D Series
Fig. 6 Scanning electron micrographs of typical
fracture surface
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Table 4 Tempering temperature and strength ratio

Temp- Hardness
Series eringl——— Strength

temp.°C phase Matrix
A 658 204
B As 656 196 3.3
C quenched 642 196 "
D 651 204
A, 615 181
B, 613 186

200°C 4
C. 612 181 3
D, 613 183
A, 474 180 )
B, 477 184

400°C .
Cs 473 182 2.6
D, 476 180
A 332 185
B 338 186

600°C .
Cs 345 188 18
Ds 340 186
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