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[naH coobLieHuns

»06uan xapakrepuctnka Gmsh, npumepsl
» CpaBHEHWE HEeCTPYKTYPUPOBAHHbIX N CTPYKTYPUPOBAHHbIX CETOK
» PacwimpeHHble BO3MOXHOCTM Gmsh

* TpaHCPMHUTHAA NHTEPNONALNA

* [lorpaHnYHbLIN cAon

* Compound TexHMKa

* AMNOPT M «nevyeHne» reomeTpumn
» NHaycTpuanbHble NPUNOXKEHUS

» [naHbl N NepcneKTUBbI



Obuwas nupopmauma o Gmsh

Ak Gmsh - C\Users\Root\AppData\Roaming/untitled.geo

File Tools Window Help

= Modules
"5 Elementary entites * gmsh.info — OTKPbITbIN NaKeT NOCTPOEHUA HECTPYKTYPUpPOBaHHbIX (finite
[#] Set geometry kernel
Adtdg " .
1 Transorm elements) ceToK (Belgium), 4.11.1
Boolean
ot cure * Geometry (CAD), Mesh, Visualization
Delete
Coherence
Physical groups b |_|O,£I,K}'II-O‘—IEHMe con BepOB
Reload script
Remaove last script com . .
o B o * Windows, Linux, MacOS
Define

s * MHTEePaKTMBHbIN PEXKUM, NaKeTHbIN, ncnonb3osaHue bubaunorek (API)

Optimize 3D .
Optimizs 30 (etger * C/C++, Python, Fortran, Julia
et order
Set order 2
e e * D/1IeMeHTbl BbICOKOro nopaaka, OpenMP
Reﬁr.u? by splitting
Dnariton * Pa3paboTaHa y4yeHbiMU 418 COOCTBEHHOMO NCMOb30BaHUA
Smooth 2D
Recombine 2D v
_ Roclasiy 20 * 500000 cTtpok C++, 10000 3arpy3ok B mecal,, 600 untnpoBaHUn B ros,
¥perimenta
Reverse
Delete * AKTMBHAs aBTOPCKana pa3paboTka
nspect
Soslve:avre

* NokymeHTaumsa (English ~ 430 c.), npumepbl, dopym

& * [onynapeH B akafemmyeckom coobuiecTse

OXYZQ 118 Gmsh 4.11.1



&k Gmsh - C\Users\Root\AppData\Roaming/untitled.geo

File

= Modules
[ Geometry
[ Elementary entities
Set geometry kemel
Add
Transform
Extrude
Boolean
Fillet
Split curve
Delete
Coherence
Physical groups
Reload script
Remaove last script com
Edit script
[ Mesh
Define

Tools Window Help

Optimize 3D
Optimize 3D (Netgen)
Set order 1
Set order 2
Set order 3
High-order tools
Refine by splitting
Partition
Unpartition
Smoath 2D
Recombine 2D
Reclassify 2D

Experimental

Reverse

Delete
Inspect
Save

Saolver

OXYZQ 118

Gmsh 4.11.1
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Gmsh : npumepbl
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HecTpyKTYpPUPOBaAHHbIE U CTPYKTYPUPOBAHHbIE CETKU

HecTpyKkTypunpoBaHHble TeTpasgpasibHble CETKU:
» MoNHOCTbIO aBTOMATUYECKOE NOCTPOEHUE

» BbINYKNOCTb 3/1EMEHTOB, NIOCKUE rPaHu

CTpyKTypupoBaHHble [eKcasapasibHble CETKU:
» BbICOKMI NOPAAOK anNpPOKCUMaLLUK
» YMeHblueHue yncna anemeHToB : V, ., / Vies = 8.48
» AHU3OTPONHbIE AYENKH
» Mpeackasyemble pa3mepbl U KaYecTBO AYeeK

» Py4yHaa gekomnosumumna obnactu

» ABTOMaTM4yecKoe NoCTpoeHme norpaHUYHoro cios (noka HeT)



TpaHCPUHUTHbDbIE CETKU

: f :
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rpaHI/ILI,bI . KpMBOl’IMHEﬁHbIe, COCTaBHblE



TpaHCOUHUTHbBbIE CETKU : HOBOE

AMLIAG

CraHgapTtHaa TFI PacwupeHHaa TFI

VY VVN

[lononHuTEeIbHble TPEeYro/IbHUKU CpaBHeHue




NPUNIOKEHUA

TpaHCPUHUTHbIE CETKU

PHV — Boeing?
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N C/I0U

J

[TorpaHU4HbI

cross (3)

IIC (1)

HETPEPHIBHBIH

mix (4)

fan (2)
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Compound / CoeanHeHue

7 7
____________________________ P jlang_t(Q_C_Gl______________<_>.<_>________________________;__E’la_llQZ_(_QCC.)_____________<>
McxopHble reomeTpuyeckme NoBEPXHOCTH CTaHpapTHaA ceTKa

«Mpo3payHaa» rpaHULa [InckpeTmsauma rpaHuLbl (meHee
noapobHasn) 10



MMnopT n «nedeHne» reomeTpun

* BxogHble popmatbi: STEP, IGES, BREP

* CeTouHbIM dopmar: STL -> TeomeTpua (BHYTPEHHAA) -> ceTKa

* STEP File Analyzer and Viewer (NIST)

* Llenb nevyeHmsA : NOCTPOEHME KOPPEKTHOIO 3aMKHYTOro ob6bema

* «/leyeHune / HealShapes» cpeactBamun OpenCascade:

» NonycKk no reomeTtpun / geometry tolerance (1e-8)
* BbipoXKaeHHble anemMeHTbl (ayb6nKkaThbi)

* Manble pebpa 1 rpaHu

* «ClumBaHue» rpaHen (yctpaHeHue 3a30p0B)

* Co3gaHue Ten

4543 Puoints 1252 Foints
4555 Curves 2340 Curves

*6750-TEU

1085 Surfaces 1085 Surfaces

] Volumes 1 Volumes

Mocne neyeHus

11



STL -> TeomeTpua -> CeTKa
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NHaycTpuanbHble NPUNOKEHUA

Bounr A319 KoHTeltHepoBo3 6750-TEU?

1 Ocean Engineering 119 (2016) 262-273
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: FEOMETPUSA

6750-TEU
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67/50-TEU : ceTKa
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HecTpyKkTypupoBaHHasA NOBEPXHOCTHAA TPEYronbHasa ceTka

ABTOMaTMYECKan TPaHCOUHUTHASA (pacluMpPeHHan) YeTbipexyroabHan ceTKa
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6750-TEU :
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Compound / CoeauHeHue
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67/50-TEU : ceTKa
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Garanzha, Kudryavtseva. Hyperelastic
springback technique for construction of
prismatic mesh layers. 2017.




[MepcneKTuBbl (NaaHbI)

3epKano Gmsh.info:

www.ipmnet.ru/~ermakov/gmsh
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