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Effect of microstructure on mechanical properties in dual phase steel
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ABSTRACT

- A study has been made to clarify the microstructural effect on static tensile properties
of the dual phase steel, in which the martensitic phase encapsulated islands of ferritic phase,

The main results are as follows:

Yield strength is associated with the degree of plastic constraint factor and tensile strength
increases with increasing of strain hardening exponent. Also, the variation of ductility is
dependent upon the amount of micro-brittle facets.
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Table 1. Chemical composition wt %
Materials C 51 Mn ] P Remarks
SM 15C 0.15 0.26 0.67 0.230 0.02 | Variety of ferrite grain size
SM 10C 0.11 0.24 0.44 0.015 0.015 |Variety of martensite
SM 15C 0.17 0.29 0.42 0.050 0.009 |volume fraction
18SM 25C 0.25 0.24 0.43 0.035 0.030
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Table 2. Heat treatments

Materials Series Annealing Condition Quenching Condition
A L200°CxX1lhr E.C — 900CX1lhr F.C
P 1.200°CX 1hr F.C —1,000CX 1hr F.C | 770°CX 40 min A. C
17 C 1.200°Cx1hr F.C —1L100CX 1hr F.C 790°Cx 30 min W. Q
D 1,200°Cx1hr F.C
sM 10C | E 1.050°CX2hr F.C 780°Cx d0min A, C
SM 15C F ,200CX2hr F.C 800°C X 50min W. Q
SM 25C G 1,200°Cx4hr F.C

F. C : Furnance cooling, A.C: Air cooling, W. Q : Water quenching

Table 3. Metallurgical properties

Series | Vm(%) | d(um) | C (% Mo rtonsi tiiglg%s (;'{:r)rite S "Hv/ Hv
A 50 20 93 651 204 3.2
B 51 25 94 642 196 3.3
C 46 37 93 656 196 3.3
D 47 51 92 658 204 3.2
E 31 47 93 635 171 3.7
F 47 48.5 93 678 178 3.8
G 70 50,1 95 709 197 3.6

Vm : Volume fraction of martensite
d :Ferrite grain size

C :Connectivity of martensitic structure
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Fig.3 Strength and fracture ductility as a
function of ferrite grain size
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