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Abstract
The deformation characteristics of 50kg¢/mr' grade steels were studied numerically
and experimentally to investigate the effects of the size, shape, distribution and
volume fraction of the second phase on mechanical properties. Flow curves of
ferrite calculated by Tomota's experimental equation was modified to take into
account yield point phenomena of steels. The predicted tensile properties by
modified Tomota’s method were in good agreements with measured data
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Table 1. Chemical composition of specimens (wt%)

Mat. Sci. and Eng. A190 (1995) 55

Structure and Properties of Dual Phase Steels,

Material C Si Mn P S sol-Al Ti B
SS541 0.148 0.213 0.458 0.012 0.018 - - -
SM50 0.147 0.250 1.29 0.012 0.005 - - -
K133 0.072 0.3 1.41 0.019 0.007 0.05 0.015 | 18ppm
AH36 0.13 0.25 1.25 - - 0.035 0.015 -

Table 2. Designation of specimens according to its heat treatment process

Material Symbol Heat treatment process
sm-original as-received
SM50 N B .
sm-900-2h 900°C-2h — air cooling
ss-original as-received
SS541 . . .
ss-900-1h 900°C-1h — air cooling
kl-original as-received
KL33 N : ;
k1-900-1h 900°C-1h — air cooling
ah-original as-received
AH36 N B ;
ah~900-1h 900°C-1h — air cooling

Table 3. Experimental and calculated material properties of steels

Material Yield stress(MPa) | Uniform elongation |Tensile stress(MPa)

Exp. FEM Exp. FEM Exp. FEM

SMS0 sm-origianl 392 410 0.20 0.25 614 611
sm-900-2h 392 427 022 0.22 638 706

sS4l ss—original 299 290 0.20 0.26 535 524
s5-900-1h 326 333 0.22 0.30 546 601

KL33 ki-original 393 380 0.19 0.20 578 560
k1-900-1h 370 338 0.24 0.17 581 556
ah-original 331 377 0.19 0.23 593 615

AH36 ah-900-1h 364 357 0.23 0.27 587 603
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Effective stress, MPa

(a) SS41

(b) SM50

Fig. 1 Optical micrograph of SS41 and SM50
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Fig. 2 Schematic diagram showing cross-section of specimen
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Fig. 3 Experimental and calculated

stress-strain curves of SS41 steel
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Fig. 4 Experimental and calculated

stress-strain curves of KL36 steel
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