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Abstract : For the tensile tests of the FEM, microvoids are created by the boundary separation process at the martensite
boundary or neighborhood and at inclusions within the ferrite, to grow to the ductile dimple fracture. For the case of the
MEF., microvoids created at the discontinuities of the martensite phase which exists at the grain boundary of the primary
ferrite are grown to coalescence with the cleavage cracks induced at the interior of the ferrite, which as a result show

the discontinuous brittle fracture behavior.

In spite of their similar tensile strengths, the fatigue limit and the notch sensitivity of the ME.F. is superior to those of
the FEM.. The MEF. is much more insensitive to notch than FEM. from the stress concentration factor( «).
Key Words : Martensite Encapsulated islands of FerriteM.EF.), Ferrite Encapsulated islands of Martensite(F.EM.),

notch, stress concentration factor, fatigue strength, fatigue limit
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Table 1. Chemical compaosition of specimen.

X Chemical composition (wt. %)
material X
C Si Mn P S
SS41 0.19 0.20 0.53 0.029 0.042
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(b} MEE.F. dual phase steel
Fig. 1. Heat treatment process of F.EM. and MEF. dual
phase steels.
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() M.EF. Microstructure
Fig. 2. Optical micrographs of dual phase steels.

Table 2. Metallurgical properties of specimen materials.

ferrite | martensite m\?&ﬁe Hardness(Hv), 25gf
grain size | grain size fraction
(#rm) (pm) (%) | ferrite| martensite | ratio
FEM.| 65 140 | 5020 |151] 623 |405
M.EF. 65 - 51.60 151 623 4.05

Table 3. Mechanical properties of specimen materials.

. | Reduction | Poisson's
strength | strength| modulus Flm('%')t 1O of area | ratio
(MPa) | (MPa) | (MPa) 5 (%) #)

F.EM.| 726.77 | 406.60 | .98 X 10° 1021 | 2278 | 02704

M.EF.| 745.09 | 449.13 |2.03x10°]  7.19 I 1026 | 0.2770
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Fig. 3. Shape and dimensions of fatigue test specimens.
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Fig. 4. Micrographs showing the crack iniiation site formed
during the tensile test (F : ferrite, M : martensite).
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(a) F.EM. dual phase steel
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Fig. 5. S.EM. micrographs showing the fracture appearance
with the corresponding microstructure formed during
the tensile test.
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Fig. 6. Cracks of the dual phase steels propagated into the
interior of the fatigue test specimen. (a : 6=306.52

Mpa, b : 0:32826MPa) (F : ferrite, M : martensite}
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Fig. 8. SN curves for ME.F. dual phase steel
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