miﬂizﬂqﬁ’mmﬂﬂ%aﬂhf_ﬁmﬂssuLﬂ%ammmmi:mﬂ"lmfm%'aﬁ 21

17-19 @AAN 2550 IWIATALT

nyiarziiiaannszuawnsingdlansudulaalsds i ludiodwwa

Sheet Metal Forming Process Optimization Using FEM Analysis

[ A £ (% a
lued nuaiaufiand uaz 398 wmaiyy

MATITIMINTTUNITNEA AmAAINTINAENS FonTuinaluladinszaaunaInszuasinite

1518 n.ﬁyaaoﬂsm LWAUN9TE ﬂEamW% 10800

*E-mail: surang@kmitnb.ac.th

Maitri Kamonrattapisut and Surangsee Dechjarern*

Department of Production Engineering, Faculty of Engineering, King Mongkut's Institute of Technology North Bangkok
1518 Piboonsongkram Rd, Bangsue, Bangkok 10800

*E-mail : surang@kmitnb.ac.th

UnAnga
o a a o &
madszgnaldndovitmslwludiafiuudivnuiugl
lanzusniNotioaanszuInnIHAa lugamwnITuulfuWTuaIU

'
a

gusudlaslflusunsutiolunieefiTmnRaNnanzay
UREAATUNUVDINTHAARS %umuﬁ’b’ﬁ‘imﬁzﬁlﬂui’ﬁ@ LARNULH
SPHC awanasg u JIS 3131 wu1 12 an. lunmssasald
auaudaiaqiluuny isothermal wadnsuiuuuy  elastro-
viscoplastic with strain hardening LLazﬁﬂYl’]dﬂ’ﬁ%@]ﬁNa@ia{ﬁ@
. . Lo & R o A a & a a a
(Anisotropic) tag'lidnilsBsanuTeuniiatn  warinsiFuai
1 “/ y v a 6 & e = =4
FWINMUAUNg89 Coulomb's laslfudRniluiaguiunis
( Rigid Body) UazB UL sl Elastoplastic NAINANTANEN
T A - “a a X Ly,
aRnuNIUIUTRIIWISslaninsdnunaiialu nuule
msanwisdnTwaved draw bead, die entry radius, AUV
blank size UAZWIINAVBY holder dianTInavaITaglunTzuIumMI
& A o a ° X
mugﬂiamtwammmmﬂm@1me@mmum:mumﬂugﬂ Tay
ﬂszmummam%ummawaaIsaaﬂuqﬂm%ﬂssmzﬁﬁmm 7
nszuums v liaudaes Wasnimseanuwuunllsdnsnen
wislw@nga mnnsdinmlaglfinludiafiuudungisiiened
BNTWaVAY draw bead, die entry radius, YW1V blank size WAz
' o &
WIINAVEY  holder damlnavesirglunzuiuntsdugdlans
F1U15000NBULLNANN IR NI TI 10T U USUFRLazaIwLT
' A ° o & a o
@199 fnnnzay Mldaansndugdldlunszuunindoale
’lnﬁtﬁmﬁ‘umm@q@ﬁmmﬂﬁq@ FINRAFINNITORAT 1IN
NTLUIUNITHRASIARS 3 NITUINAIT NI Tnsivinld 19
LURNALAES 2 0 wazdsdsendalilaTunuiSuauadagnauin M
o @ a s
lfaadununiinindalalugasnnisy edsnallssnu
qmmwﬂﬁwmmimwja"ffuﬁ'umm"lﬁ

Abstract

At the present time, design of sheet metal forming die geometry
is primarily based on trial and error. The experience of the die
designer, the press operator and the die corrector to a large
extent determine the performance of the process. This work
aims at the numerical investigation on splitting characteristics of
the process parameters of sheet metal forming in order to
reduce process procedures. A three dimensional elastoplastic
finite element analysis of a forming process of 1.2 mm-SPHC
steel has been successfully developed. The material flow stress
used in this work was obtained from the viscous pressure bulge
test under biaxial state of stress. The model was validated with
the experimental tests and the results agree well. The effective
strain and percentage in thinning distributions were examined.
The original process design contain 7 processes to complete
such a workpiece. Two alternative methods were studied to
investigate the better process design. The first option is to use
draw bead to get rid of the splitting and reduce processing steps
down to 5 steps. The second approach is to design the new
forming die and near finish blank shape. This method will allow
the workpiece to be made within one single step. The case
studies demonstrates that magnitude of global splitting and
number of processing step are influenced by the process
parameters i.e. draw bead, die design shape. The optimum die
design was found to reduce the cost of manufacturing down

significantly by reducing number of step from 7 to 3.
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