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ABSTRACT

In the large steel ingots, void defects exhibiting microvoid shapes are inevitably formed in the V-segregation zone of the

ingots during solidification. In the hot open-die forging process,

material properties are improved by eliminating internal

porosity. The void size is practically very small as compared with the huge large ingot. Thus, for deformation analysis of a

large ingot, a massive number of elements are needed in order to describe a void surface and to uniform mesh structure. In the

present work the Global/Local scheme has been introduced in order to reduce the computational time and to easily generate the

mesh system as a void module of local mesh for obtaining the accurate solution around a void. The procedure of the global-

local method consists of two steps. In the first step global analysis is carried out which seeks a reasonably good solution with a

course mesh system without describing a void. Then, a local analysis is performed locally with a fine mesh system under the

size-criterion of a local region. The computational time has been greatly reduced. Through the work it has been shown that

large ingot forging incorporating small voids can be effectively analyzed by using the proposed Global/Local scheme.
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Fig.1 Schematic diagram of the Global/Local scheme
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Fig.5 Flow chart of a Global/Local scheme

34, S A2

wle ety ZHES H8 Figo@dt 22 7Y
o Az PHE FAA2DE FHske] Slze A
2 ANE FYstYTh B Figob)e A2 durAd 2o
3} 2t A] A= (coarse mesh system)3} Fig.6(c)i} 7r&
GloballLocal Azt Al 28 {Aste] Wi 7| ¥sE F
&}z w3 §(engineering strain) @4 Fig.7¢]] w]w 3}t .
o] A o] f= 71Ty BAHHIIL AL WYyl A
A Alzdol metd UgehA gstel wstsh) ol
o 7] 3] BHEgAtes Wty o] &S 2 WEE D
2 stel Z7pel WWEET EA| sholed, 49 & U
k31 gt}

FEI A7EA] ARl gloiMe AdtEE @ A
Zhg Table.1o} ERuiGIch Ao 4 g ¥l =Z(band

widih)ol] Th2bA] ARAIZES) tolsh Viethbr] mhEel Ho
AR ZHE a7l $34e) FelBh webA A
£8E wwstgle W Global/Local Wjo) AAAIZHE &
Woll A9 xgyol vhehdt

Global Mesh

P ST p
[N RS A4
Locai Are?}é@%\
e

==

I

(a) initial mesh (reference solution)

Local Mesh

(b) initial mesh i
{coarse solution) {c) initial mesh (Global /Local solution)

Fig.6 Initial mesh systems (a) reference solution
(b)solution for coars mesh (c)Global.Local solution

-822-

7r

2787039 2% Aol DA ALAT FolA
o] HEY2 Fyo] o 0%, MYPAE Fo o
30~40%2] AjZrol 28 ¥ty B3 gk a2y, o] ¥
Yh A AbGireration) ol A o] ] ol T} Y&e] AMYel e}
A} HHE- A 4KGteration) 8] F7h= A AL Alte] Fgg
pix| Aoy gavonh o) 2R ok AL AAtA S
AHE 3 B JENE toleke] HEA A g
& AZre £Bek glo) el AL Egol Welxln
9+E Zle|n] Global/Local ¥ Local goo] A oA}
WRAHE 27 e 0] kzate] A AL
o JE TAA Zab| WEol ANELS FiE A
0] =3 Global H2ke] FUHE 7 e shpolct
AZEA 98 AAelA fERRge) XS JF
FHU9 I oUg FUO2 Fgsela vluwstgin W
A Aol UYE FE- dAHY YXE Reln
sl 7135 8o F73 o oelAE Globallocal ol
7} 8l (reference solution)e]] Y x]3Far Itk Global/Local
YollA Local o] AAE F7MAIFIEA #UF A28
BHAAZIHE o F2 AT 92 4 9oy o2k

—1

referenca-major
coarse-major
globariocal-major

majar  strain  =(8,-a)/a,

refersnce-minor
coarse-minor
glabal/local-minar

Engineering Strain

minor  stratns(b,-b)/b,

10 15 20 25

Helght Reduction (%)

o s i0
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Comparison of “PU Time

At the Meight reduction of 20%

CPU Time(sec)
HP730:22MFlops
14732

NN & NE Hlalf band width

T.E.

Reference NN=1078
NE=1012

NN=140

1n2 0.01266

Coarse

Global/Local

150 0.00969

264 0.00314

* Not option for optimization
NN = qumber of node
NE » number of clement
Time Time

T.E=
(NN

E= e G
(NN)GHNN)L

Table.1 Comparison of CPU time and computational time
efficiency
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