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Development of Local Modification Functions for Edge Rounds on Shell Meshes

Won-Kyung Lee (Kookmin Univ), Sang Hun Lee (Kookmin Univ)

ABSTRACT

This paper describes a local modification capability on shell meshes, which can change a ‘constant or variable radius
of rounding for the sharp edges of the stamping die shoulder in the mesh. The algorithm consists of the following three
main steps; (1) the rounding area for sharp edges of a die shoulder are detected from the given shell mesh, (2) a
rolling-ball surface with a given constant or variable radius is generated, which is contacting with two incident face
groups of the sharp edges, (3) the rounding area of the mesh is cut off, and a new mesh for the rolling-ball surface is
generated and implanted into the gap. Owing to this rounding modification capability, CAE engineers can examine various
cases based on the existing dies by scanning them to form polyhedral models and then changing radii of die shoulders

for stamping process simulation.
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Fig. 1 Overall procedure for mesh round
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Fig. 2 A rounded s-rail mesh model
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Fig. 3 Local coordinate system



wegol 5o, ¢&e =Egd UMY FHE WA
dele] HE, v 12 AT ¢ A& A9 ¥
Heo] 298 Fg riges A

oAl salE 23 TRL Ogy 2 Oy ¥
B2 Jeid £ Ao

flu,v)=c +cquv+c of+crouteovtens
. . 2. \

o] &g &7 Hﬁﬂ i FE Agdad g&3
2L dd HY = 4 9t
2 3 €2,0 a0\ (4
w® wy, v ow v e, il | dy
w? ww, v uy vy 1| o= 02| |
. . N CLo
un2 Uply Unz Uy Uy 1 o1 Co,1 .
Co.0 o0/ \@n
€2.0 d
€11 d,
UTU Cg'z - UT .
€10
Co,1 :
Cp,0 dy
o] Mg LU UL A83A {cro crn cos cis
co1 Coo} -4 &g Fad Foizxl H3 FHol HES
ol gt 23 FHE TE £ U
=z =ge ggd go) FAE 7 U.
wax = H+VH — K
by =H—-VH~K
wak, 9 Ao 98 teA TEEKTG FEFEWH)
& AsstA 23 gol "k
K= fuufuv_ jgw
U+ £+ 757
dPo) 2z ZHAL wrjEdd g gol
=2

fu=2¢cqutc v+ cp

fe=c u+2¢ v+ ¢

fuu = 262,0
fuv= 2C0,2
fuv= 2Cl.l

-626-

A+ £ fo,,fu,,+<1+ [
201+ f.2+ 1,23

wetx ¢ WelE d9E hex FEEFS HT
ZE(H) Ao thygsty s JIEDS PAFEE T
F 5, OA F2E (ks k) S T3 0l ALRE
o o 29 3 EAL HoA=F ¥t
F ZEg o83 AL TEIE BE,

elliptic( 2oy X Bmin 2 0),

( Romnax X Boin <0).  parabolic( gy X ki =0 and
ooy + Brin F0), planar( kg, = by = 00522
Fol B £ gich. ols@ BRYY g ZE H
Hg ==Pol 840l TAHAY, o]F ARyt I
g =3 e FF 548 /e =23 3Fe
TFEH Wo} Ygggct. o)FA FEE =5 HES
71&e) Bt gHoe wusn, ol2RE &
9 AFREL Tl T ooz FEIHE F 7IER
Agol MY, Srail EDo e IEHME

¢ a"e £ agos

H=

SN

g hyperbolic

Fig. 4] JERNT, Fig. 501%

Fig. 4 Region classification according to
curvature evaluation

Fig. 5 Two face froups adjaccent to an edge
rounding area
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Fig. 6 Constant radius rounding result
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Fig. 7 Varisble radius rounding result
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