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Shape and Distribution of Phase

Dae Cheol Seo, Duck Hee Lee, Jung Ju Lee, Soo Woo Nam and Wung Yong Choo

Key Words : Finite Element Method (£-8F8 4%

), Iron and Steel(# 7}), Dual phase Steel (24}

&322 7)), Properties Prediction(ZA4idl3)

Abstract

In this study, the stress-strain relations of steels have been calculated as a function of
microstructural morphologies of each phase by use of FEM program(i. e. ABAQUS). The
mechanical behavior of low carbon steels is affected by the microstructural factors such as yield
ratio, volume fraction, shape and distribution of each phase and so on. The effects of shape,

volume fraction and yield ratio of each phase on the mechanical behavior were analyzed by using

unit cell and whole specimen size models. Results obtained are summarized as follows. As the
yield ratio of hard phase to that of soft phase and volume fraction of hard phase were increased,
stress level of flow curves were increased. It was found that in whole specimen size model, as the

particle size was decreased, higher stress level was shown. Lastly the relationship between

microstructure and tensile properties was examined by using the steels with various micros-

tructural morphologies.
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Table 1 Thermomechanical history of hot rolling

Pass 1 2 3 4 5 6
Thickness (mm) 20 16 12 9 6 4
Pass strain (%) 28.6 20 25 25 33.3 33.3

Rolling speed 650 rpm (12 m/min)
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Fig. 1 Typical configurations of finite element mesh of unit cell model

<]
AN

(square edge packing : type a, b) st A}

Tz

&

2 el dala AAel 24

7) (square diagonal packing : type ¢, drae 4

_g_,

z

£t

14 ol

Al

A
L

toick, Typea, ¢

[

(random)

T

mulo] 3L,

[
T

welolel,

A=
.

¥3}
2 21w ¢] (normal displacement) 7} <

R
N

Iz
o

[N

Q]

ol

¥l

< o

——
file}

o

e

3

-,
NS

el 277k Aol slnz Mgl a7l o

"

o

vheb

[o]
g

i 5

b
gul

ol A& A4

Fig. 20l

o

e

y

Ae we w#dn A7te] 75T

SEREE

g

o}

= 37kA

o] 2]

o)

o

o]

AojAe whae] glevt AzaeiAe) 2ol

CRET TS

o} 1ub&
2

=]
o

4

o iz wpedsled A

S

2.

&3te] A2

|

o] £

e
T

¥ o4l

=)
-

] djo]E 2

T (19 eo
S

Shikanai
A} (bi-linear approximation) &

A=

%

3

olol ¥ 31

=3
=

oA A At

o] uj

E=206

b2t

N

obu) &

3L
-

EEEE
0.302 shdetn A3

A2al Al

o} & 3}l

chzA ate} ol whi
aol4r obopagkel.

=
=L

A
-

4

2

2

¢z

71 ¢k

7}

= 245MPaz

71%71)



1
—
i
e
N
N
)
o
O%
ox

Y

(a) Fine particle

T
| (b} Medium particle
T T T T S T
r
3
F )
. . b
. (¢! Coarse porticle

Fig. 2 Typical configurations of finite element mesh
of whole specimen model
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Table 2 Tensile properties of the investigated alloys
Specime YS UTsS Eu & K Area fraction of
ecimen n
P (MPa) | (MPa) | (%) | (%) (MPa) | cementite(%)
Pure iron 191 320 17.2 24.8 0.258 609.2
0.08 wt%C, 700°C/3 hr 488 680 14.3 17.8 0.270 1349.1 3.2
0.08 wt%C, 700°C/50 hr 291 436 12.0 16.2 0.244 834.0 3.2
0.37 wt%C, 700°C/3 hr 472 581 13.7 18.8 0.202 986.0 16.2
0.37 wt%C, 700°C /50 hr 415 529 13.8 17.8 0.236 975.9 16.2
HT 50 370 522 20.1 29.6 0.278 J‘ 1031.4 22.
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