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Overview SAMSUNG HEAVY INDUSTRIES I

* Background

* Blender3D

* Surface RepairOf| A|2| 24l tH

«  Open Source Mesh Generator (SHM, cfMesh)0| A 2| 28 2t
- AEAO| HOE
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Background SAMSUNG HEAVY INDUSTRIES BT

e CAD File Cleanup
— Leakage = (watertight mesh)
— Surface mesh =73
— Time consuming work
- Y& CADS/W
— SolidWorks
— Rhino 3D
— AutoCAD

* Open Source CAD S/W

— FreeCAD
« Open CasCade 7|Ht

* Unmature (beta)
e Open Source 3D Modeler
— Blender 3D
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Blender 3D SAMSUNG HEAVY INDUSTRIES BT

— Y|Z2t= OfL| T O| M B Al NeoGeo2| & 21Xl Ton Roosendaal O 2|8l 7H &t
— 19954 in-house tool 2 A 7 & A| &}
— Xt2|Ab NaN E E and Tet
— 20023 Blender Foundation 2 &
e 20023 10¥ : NaN EXIAIZ B AAREO| O p 2 &
* GPLE open source®} (Blender v2.26) (X| &2 git://git.blender.org/blender.git)
— 20064 Oz T2ME “Q 3 X|” AR}
o MIAZEZE LELSAOfLOO]E “R77[2] 2] T (Elephants Dream)” H*E
- 3D O LITO|M, A2, vix st | =t [EuR.
- HZof HHE ZE LA ZY i
— 2008 v2.55H vl '#HZ
— X 7t& 453t Open Source S/W
o &8 :3D Max (Al Y), Maya (Wavefront) (2 2})

* Open Source : Blender 3D

— 2016 SIGGRAPH = &2 (M AL & A =4 . Cosmo Laundromat

Samsung Ship Model Basin p4


https://youtu.be/Y-rmzh0PI3c

SAMSUNG HEAVY INDUSTRIES  ZIENIT>

Modeling tool
. Rich keyboard shortcuts
*  Python scripting

Game creation

. Interactive
application

*  Physics model

*  Python scripting

Camera & object

Sculpting tool tracking

. Zbrush. e Powerful camera
*  Dynamic topology reconstruction
sculpting *  Real-time preview of

tracked footage and
3d scene

Character animation
*  Fastrigging

e Skeleton

*  Automatic skinning

*  Powerful video-edit

Realistic simulation

*  GPURCPU rendering

*  Accurate shader

. Realistic material

. Fluid,smoke,hair,
cloth, particles

Samsung Ship Model Basin pS


https://youtu.be/2zd1AI198I8?t=677
https://youtu.be/2zd1AI198I8?t=677

Why Blender 3D as a Surface Repair Tool SAMSUNG HEAVY INDUSTRIES  @ZIEITT™

Keyboard shortcut oriented workflow ) .
- g 828 37t (vim It H[= m

e Advanced selection methods
gHE = ol xhof %43}

e Mesh diagnostic method A&
— Water-tight mesh check

e Python scripting >
- ERSIiLL, BHE Ol Krejo| T2 13

o
e  OpenFOAMI}2| =t
— OpenFOAM X|& Export It Y T CH
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Surface Repair Scenario SAMSUNG HEAVY INDUSTRIES BT
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selection 7| &= O| &%t cleanup X leakage =8
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(T — o= &
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Render Presets
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Delete v -~ =
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Surface Repair Scenario SAMSUNG HEAVY INDUSTRIES BT

*  StarCCM+ repair mesh 7| &2| E &t =7 Z M 9| Blender 3D

— Surface mesh 21 &F &t =
* Pierced faces
* Non-manifold edges
* Non-manifold vertices
* Free edges
* Face quality
* Face proximity
— STLfileimport A| 27 HH &= 2X|
* Pierced faces
* Non-manifold edges

* Non-manifold vertices
. 2ol
— ML=l ZF faceE2| vertex2| tolerance =Xl
* Blender 3D0{| A 2| off ZHH
— STLexport MOl 2= faces= M2t Al (Ctrl+T)
* Single-region only

— Boundary surface 7+&=0]| 2+

Samsung Ship Model Basin p8



3

Open Source Mesh Generator (SHM, cfMesh) 22| 22 3} SAMSUNG HEAVY INDUSTRIES  (ZEITTT™

A facet vertexl

e STL file format 7+ &=

— Single region only
— Face B HE (facem M =T | >

— Connectivity inf vertex3
* exhaustive s o ojAte x |
readSTLASCII.L _ HE g A
labelList pointMap; ‘aw, nx ny Nz
label nUniquePoints = mergePoints
(
STLpoints vly viz
| 100*SMALL, // merge distance ,
false, 7/ verbose : V2y v2z
pointMap v3y v3z
)
pointField& sp = storedPoints();
setSize(lexer.nTriangles());
sp.setSize(nUniquePoints);
forAll(STLpoints, pointl)
const floatVector& pt = STLpoints[pc ]‘_LI
sp[pointMap[pointl]] = vector -4
(
scalar(pt.x()), 2ader

scalar(pt.y().
scalar(pt.z())
)
}

iber of triangles

le

// Assign triangles ormal vector

label pointl = 0; s

forAll(*this, i) . rtex 1

{ Man(oointis ] REAL32[3] — Vertex 2
operator(](i)[0] = pointMap[pointl++];
operator(](i)[1] = pointMap[pointl++]; REAL32[3] - Vertex 3
operator{J()[2] = pointMap[pointl++]; UNIT16 — Attribute byte count
operator(](i).region() = STLlabels][i];

}

Sam p9




Open Source Mesh Generator (SHM, cfMesh) 22| SAMSUNG HEAVY INDUSTRIES  GIESTT™

e STLfile format9| o|_|-7:” Multi region STL 7+
— Named face/multi region 2 7X|7| & & solid surface1
« Ascl It ~nAdenlid surfacel
— Splitst urface2
— Renam
— Merge t" 0'%9,' lid surface2
> 1""{!’ '5‘%% rface3
u
— Split+R %Q{k}
- HEZ lid surface3
- X|¥9|
»
* BINARY I}2
— Attribu
»
»
» E|= field

»

Samsung Ship Model Basin pl0



Open Source Mesh Generator (SHM, cfMesh) 22| SAMSUNG HEAVY INDUSTRIES  GIESTT™

e Multi region AHE FF2 0] [t2 sHMm 21} H| W (DTC tutorial AHE)

Parameter Single region Multi region
Feature Edge 3 3
RefinementSurface level (34 (3 4) for each region
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Open Source Mesh Generator (SHM, chesh)EP_I

SAMSUNG HEAVY INDUSTRIES I

— Wavefront file format (.obj)
* OpenFOAM 2.2.0 0|Z 2 %

- AsCll 7|8t

*  Multi-region X| &

* Supported in Blender 3D

Correct forward into Y Forward

Turn off all options except Material Groups

_ AIX
oo

e Named surface 22| & ==

« B & O] Surface split 2t

—  Split + rename + merge 1}

_ CIH
-
Ascil Z7[2H0] 7| 20| i & 2| H+ =2

«  OpenFOAMZ| 0] X| & St= CFD toolO| 55|

Samsung Ship Model Basin

Operatar Presets
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Open Source Mesh Generator (SHM, cfMesh)O0f| A{2] 2t 8 samsunc neavy nousTries  (ZIEIP®

User Ortho - All Scenes
T o e
B — o | (5]
[T — (@)
T — © Y/ Crane.007 o K F
e - (J
P T—
Xl L ©
(FrTEm—
[ )
o]
Set Origin v =

(1) Crane.007

[ © ObjectMode +| @ 51| % +&5)| L2 Face007 + usmos anons K@ 2 ® ! csest [ EIFD
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Al'-g-é,!' 2' Q‘ OH = SAMSUNG HEAVY INDUSTRIES BT

e User Interface
— =% 355 Mouse LMB 7|1t CHE = AHdEA
*  Object M EH-2 Mouse RMB

3D Max, Maya interface X| &

-

— Zoom in/out, Rotation, Panning
* Mouse MMB
- THE7| 9iFo| 1Y
. QALBIR|B AR B A
« CAD file import 7| 52| £Xj

— Blender 3D is modeler, not CAD S/W
* Approximate polymesh 7|t
— Python Add-on fZE O =HE S E Vs
 B-spline curve (entity 126) 2| 2 A& At /U=
(http://blenderscripting.blogspot.com/2012/07/blender-26x-igs-importer.html)

ol>

2
-
x

ik

18"

ot
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7 I EI‘ % g— X-l SAMSUNG HEAVY INDUSTRIES  ZIEIT™

*  OpenFOAM post-processor

«  OpenFOAM Front-End 7l & paltform

— swiftBlock and swiftSnap

Stescar rand] e @ 0§ P g 101 2y &
- J : )
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SAMSUNG HEAVY INDUSTRIES I

Blender TFZ7| Infographic
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Rgll: 3:' 7E:IE SAMSUNG HEAVY INDUSTRIES BT

« Repairing0fl AFE =l TH=7| L&
— x: 21 A & desolve O] AHE
— w : duplicate vertices (merge by distance) M| 0| A} &
—  Ctrl+Shift+Alt+M : non-manifold selectionO] A&
— Shift+G : selection by edge lengthOl| A&
—  Ctrl+Shift+Alt+F : selection by angleOf| AfE
—  Ctrl+T : face triangulation O] AFE
—  Ctrl+N : normal vector =3 0f| AI&
—  Ctrl+F : flip normal
«  CFD preprocessing tool 2] 2| Blender 3D & 7}
— Surface (Mesh) =&
- CIEJIEE8SRE SO
o LC}otselection 7| 522 BIEXT Y %40 7ts
+ STL EE= OBIJ format2 Z export 7
— Python= 0| &%t 7|5 =&
«  OpenFOAM Front-End 7i'& platform
XI2H& Q1 cAD file X[ (not CAD tool)
« CADS/W (freecad, &8 S/W)Z O|-E 2t STL export
 Python= O| &%t &4
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