Investigation of Interaction between Crystal Stress and Intergranular
Misorientation using Single Crystal Yield Vertex Analysis

J s

A
&

Han, Tong-Seok

>
o

7

a4 A

]

k)
yal

o <]

&

R
2

el

}B]'

F ¢ ZHintergranular misorientation) 2]

of sk E4o] oy}, wHA| X-ray 3J&

o

——
100

my

of wet 2

1
=

7}

=
<

oA

. ME

Keywords

e

—_—

0
o

=13
=

A9 (dislocation) 2] A5 ZA 1A (crystalline solid)d &4 A%l

£¢ w9

‘_.,mo

%

]

o] ¢

14 A8 A% Al A=

IR

3|

[e) 1=]
AEss 4

o
-

o

o
{4

—_—

o
—_—
o

¢

A5 A

ﬁa

Nfo

il
;0_

pozel

4

4 AAA

1

2010).

i

stE Z 34 tshan@yonsei.ac.kr
269




el
T

)

N
el

=
N
oF
jang

o)
To
gyl
o))
o®
jani

T
olo
o

0

X
T

AAHoZ AF7F o &

51,

&

g ol

49l

A&
=

o

i

o]
B
o
o7
o

b

A
o

Al

R
<

el

olo

o)
s

)
T
o

)

o

)

[e)

g

(1)
(2)

(coaxiality)

.]

=73

statt (Ritz &,

5

dAFoz 4o 27
el

el
(o)l &

o3 ol

ei
=

(2001)0l A A H o] Q=
W)

=
[

o 3

Barton
= ()2 o

L

fE

}+= skew tensor®} axial vector(w)e]
gkl g 9} 9

A=k
L.

9]

S
=]

|
o )

A lle

S

A =™,

9

’

o] 9

1

9 2} (intergranular misorientation)
Z ¢(i>(w(i) ®x(i)>

i

uk Q| X (Intergranular Misorientation) % == AM(Coaxiality)2| He|

X=

-1
cos
( I'o

F

e

M7

0

2. 4
2010).

} 12 deviatoricH &1t

B+ hydrostatic F82 A 93

)
H;

1ol 39

A

Hr
B
10

e

)

T
T

alo

N

RVE(Representative Volume Element)= 13

1298 ¢ A1 dodecahedron

1

9
pul

L

-
It

=20

a2

bl o,

9

el

3. OH4H DHTE =2
Gad AT

o

el

)

el

¢
o

X

ojp

Ho

o
T

[¢)

7
=

3714
Hpel 7ro] XA el )

mER o]FolA
=

gl

10711<]
A eFstH o™ Marin

L

.

L

{4
Z -
=

7b A&

il

3

IRy

_?‘:
oA Hof

o

)

I 849 5= 810007K ) 10987 <

A

o

o
=
=3

0]
AN

A

A

1

=

S
270

skt 1

Ry

do] = ATt.

s wokch 2719

-
3t

s

[e]
= ¥

1371 AA (2™ 1 ofh)ell o
a9 200 AA]

Itk RVE ¢

A+ dodecahedron®. =

©

=

(<)

L
fE

i

<
il

48709 APWA 8aF o] Fol

of #1A

o

R

A

=
[e)

Al

B\ =
T 5

Qo 15719 AEHS o]&
RVE 4

2] dodecahedron



8] 7lese] gl

(1998)°ll A}A]

z

x

(b)

(©)

a2 1. RVE

)

S
=

29| 37|E 9[n|

F)
Rl

%

=
o

Oza> Uzy’

p&

el

2% 3l AT 2™l Al 7HA

=
=

she] Aol

)

1
[-] uiens somen

N
o
N
M [ORNO] °
w0 n
T O ©
00 O|w
P Q2
| i o
p=y
k=
[
o~
on
oT
2
w0
O.A
@ o
(@]
2
x|
o o~ -~ GO
[-] uteng some
N
o
o
v
2
o
=
£
o
-5
1=Y7)
oT
2
s
wg
o
8<
@ o
o
2
x
-~ o A_I n._/n
[-] uiens eome
N
<
o
v
2
T
P
£
o
-5
1Y)
oT
2
a
CeloN
o
8<
a_.. o
o
2
x
— =) — A_AU

9]

(

(b)

(a)

© 0.,

@ 04z, (0) 04y,

.
lof
—
T

of
70

I

R

ol

—_

o0
Kto

il

ﬂ,wo

]

Z} 7ol s A

]
)
k-
7

TR

Hr

|

gk 138 49 59|

3 7]E 9]

= g2 o

o thai A

viel

T
)

ol }.

2 A ATk

]

i

—

A2 #(Ritz 5, 201008 <

B
il

-
X

(coaxiality) &

o W e

o
-

7+

—

O

¢

ol
o
o

|

271



0.8 0.8 0.8
10 2 L8

0.6 06 £0.6
el e e
g g g

= 0.4 = 04 =04
£ £ £

So2 So2 H‘(Hj So2

0 0 0

0 20 40 60 80 0 20 40 60 80 0 20 40 60 80
Angle [degrees] Angle [degrees] Angle [degrees]
(a) (b) (©
ag 4 s d(QF s 119MPa) SE4(coaxiality)2 ol 8t 83 gheke| Hat
(@) Case 1, (b) Case 2, (c) Case 3

0.8 0.8 0.8
he] o] i

£0.6 So06 206
° el el
N S @

504 504 = 0.4
E £ £

[0} 0 = 0]

0 20 40 60 80 0 20 40 60 80 0 20 40 60 80
Angle [degrees] Angle [degrees] Angle [degrees]
(a) (b) (c)

O8 5 = F(F 5HE 379MPa) & (coaxiality)S Ol Z¢et S 'teke| st

(a) Case 1, (b) Case 2, (c) Case 3

# ATelMe AR Ake] A2 & s AP &l e 9FE Abs . AAR TR
& 7HA skl 39 AA ] W Auidel wa el WEE g s, 9Ad dud
A A 71 ol gste] Weiake] Aol we & U WskE 2Ast A A=
o 8 F @AY AR SHol AA FHW HAHOR oA & L¥x= T A
IoolRE A b Rl dFE W A AR Al

ZAlel 2

3 FAFAG AL wol FAH A
£ARATAKISTDA 2
23} A (KSC-2010-C1-0018) 8 EF & 9 AFGAL A9 o} Faslo} oo FA=HU,

Marin, E.B. and Dawson, P.R. (1998) Elastoplastic finite element analyses of metal
deformations using polycrystal constitutive models, Computer Methods in Applied
Mechanics and Engineering, 165, pp. 23~41.

Barton, N.R. and Dawson, P.R. (2001) On the spatial arrangement of lattice orientations in
hot-rolled multiphase titanium, Modelling Simulation in Material Science and
Engineering, 9, pp. 433~463.

Ritz, H., Dawson, P.R. and Marin, T. (2010) Analyzing the orientation dependence of
stresses in polycrystals using vertices of the single crystal yield surface, Journal of the
Mechanics and Physics of Solids, 58, pp. 54~72.

272





