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Digital Representation of 3D Grain Boundaries using
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Introduction
Grain boundaries are important Subdivision surfaces provide significant gains over a NURBS (Non-
microstructural elements that can be uniform rational B-spline) representation.

represented by surfaces. Their

complexity demands a 3D free-form,
watertight and smooth
representation.

Subdivision surfaces:
* allow creases (sharp edges).
e allow arbitrary topology (not just four-sided domains).
e eliminate many of the problems that can occur at seams when moving.

Implementation

Subdivision Surfaces

Weighted

Comparison of
Voronoil

levels 0 and 5
(~ limit surface)

Flat surface

7

e e

Vi
|

%
5
0
N
'@

i
/

7
VA
Mt
N
NN
i
0
00

)
o
w5

\/
aturav

wﬁg"
B

VA
%’ N2

o
/S
!?

VAV
s

\/

VAVA
VAVAVAY

\/

\/
XK
yAYAYA

A

\VAVA)
50

s

A

XA
1”'
)

XX
DO

VA
0K
KK

005
9

VA
Vo
\

VAV,
X
VAV
0
\YAVA
o
%
\
\Vé

VA
\/
-

V)

Vi
VA
V

VA

o]

SRERRISER

A 4%"‘2’ ‘:= <
SEEERRER

Triangulate v
g Normals on the
limit surface at
o level 4
“S;E;%égééééé%ég:ésay .
o IS R
Subdivide '}2?55%‘“3%%;
P AR R R T
““|ﬂ"""“"b | "';EiiSiiiglliiiiiigiii=s‘“'--.-\
A \ :ﬁ§§¥
Free-form 10 0,1
grains

Results

Stabilization of quadruple junctions

assuming isotropic grain boundary
surface tension.

grain after weighted
Voronoi algorithm

. grain after stabilization
of quadruple junctions



