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Damage Evolution and Texture Development
During Plate Rolling
Y. S. Lee
anisotropy from deformation texture and

Abstract

A process model including the effects of both the texture development and ductile damage evolution in

plane strain rolling is presented. In this process model
deterioration of mechanical properties due to growth of micro voids are directly coupled into the virtual
work expressions for the momentum and mass balances. Special treatments in obtaining the initial values
of field variables in the nonlinear simultaneous equations for the anisotropic, dilatant viscoplastic
deformation are also given. Mutual effects of the texture development and damage evolution during plate
rolling are carefully examined in terms of the distribution of strain components, accumulated damage

R-value as well as yield surfaces
Key Words ' Rolling, Texture, Anisotropy, Yield Surface
AFel A Azl ddz)e) SR ol $5FA
o= Jakg Frt wEbd nEd, aHEY AFE At
a7 3k dAFAL A oA A7 24, ot
n A7) Fe A%, &%, vhE 58 1#g A Al
500 ARansdq 9
nAA AsS Mo R
£ AFE 3tk #HE B9
Aeke AEATHE

of o]&=E #A 9% °FS
ZAolth #AFTAH T AA 3,
22 do] o7H}.
Taylor, Sachs, Kocks
oA W< "%% HE o R
W AANE AsE HE e
o] e Hix st AN A%

3
A G SA AE Y5 vz e
E%](Spﬁt

PAFHL 57t
sl 239 247
= 2 Hyge A
Hele atshl "ok As wiRe nlazae] wse
Az wbdol o3t ol yBo] ¢
Ends), 9749 (Central Burst) 59 A%S LA 7
t} olg} 7+e o|upAdo|} Age] AL A ThA

o FEljsta o) - AER By

372 /=AM SEER/A98 A4Z, 20004



HA =o]

X
A3

3

k3]
pal

e 49E 3

Taylor7} #Al

p

[

Aol A

B

pi

& mA7]

=

A sklol A el A

(8

g

b

78l (Upper  Bound

3t

9

2" Turezyn
9

N
<]

—

317}

S

Z=

s oz
Method)& o] &

Coffin® Rogers'
-

3kt Avitzur <+

B

i

1
d
@

}_

@ A=A Schmidel A o]

1

N,
S PP pY

(3

A

T

1

N,
g=

g

1
N,

Oﬂ }\_1 P ()

]

A
=~

1

[e)
EN

=
5

% 7HA 9
o Wz vl4

-
o

b Bushch Leest

AL A et

g

1.

ol M

A

el
s

go

-}

5

ojth. Wige] e whet W

T

A

i

A7

B9l 4

71417

i

o5 =
Lee9} Dawson®] At

L

T

¢

2]
=1

il
iid

o

(3)

_ fv o - sddV+ fvp tr(8d)dV

o|4kgte] vhgol Bk,
m 8

)d.

*

Om
g

Exp(C,

1—¢
2

_ ¢

L

G

G7IA, G G

oz

i

StEYLste] Hlo) Aeghez vl el

T

A

A LERd

—_

=

20001/ 373

=,

S Z|/A9A A4

+

=

I 2d718S

o]
(el

o719, o Mo ALY A2goA Lo



o= fv[p-hl[ tr(d)—Tj‘S—}] spdvV @)

]

o714 A% Al (g ADAA FoAAH, & |
A4 (Variable Penalty Parameter) Ax 2+ #3324
Gauss A¥dolMel fagdzsel 10%8 goz A
stk (39 @AM %9 eEs AR AL
ek ¥ o4 AHFAMY £5 (Ul g Aoz
Agshd they e Fee HET Feas AHAS
A

[[K,]+[K]11{U} = {F;} (5)
9le} o] ZF Q4olM T HIRA HAL HAGY
o Ax F3Hx xwd WY &% S AAzdE
AL ANAA )5 FaA "ok B AWM AAx
AL 23 A&Zsle H3te 20 FH A FRIAEA
2 dAste] 2o WAWE & IRATAL 25
&Rl oo] HEE 9l Wi B HFHAAE
2A\e Bo) AdlgEe Hladshs nhaE (o] g
e Flog 7hgsia
f - ,Bf(ud—u) (6)

o1, ut FohuAsls 249 FEEEI oY e
gobg el M Ade FnEY O] Foluh
4.2 8

gelAl ANG edeleler FHas H PEE @
WE B gl SesAn E oA, Axg 4

N e e 4
HAow sl sol HEAS AT B
Rre) Ael o) W Ree sAgdoE AAsy

374 / srRaMIVZEEX| /497 A4E, 20000

Table 1 Used parameters for rolling process

casel | case? | cased | cased
roll radius (mm) | 67.0 |19.85| 1588 | 15.88
reduction(%)/pass | 30 10 15 10
relative thickness | 0.1 0.4 05 0.5
initial thickness
7.94
(mm)
total reduction (%) 60
friction coeff. (GPa
100
s/m)
tangential velocity
0.1
(m/s)
material Al-1100
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