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2.
MeshFree Algorithm

|IOI-

midas MeshFree= AARAXIH (Implicit boundary methd/ IBM)2 0|26}0{ A|Z8|0|MS £-THL|C} HAIR AKX

(IBM)2} 7| & 7ot AH(FEM)2 OF AE|0|M LA DHS X (node) 22 HEEl QA Z 28I, 2ALSH| 9|6t

—_

E2| HAo| ZALSH (approximate solution)E 6= BHHQIL|CE.

=2| XI0|E= FEM2 2| a4 th[ele] A2t 49| BA|VF X[6I=E R4 (mesh)= H-d5h= 2PF0] 2Rt O] Bl

IBME sl mElo] HA|et 2atst M AXH(Structured grid)E AFE$ICH= ™QULICHOR! 1). [2EM IBME ALK 98t 2

244 (mesh generation) 20| 22 R0HH, 24 YH0| 0z FE2 ZHEfetoh= % §l0| 3Xhd CAD F&& X oY

2 o= AUt FEO| ASLICH FEM ArEXH= SEe 29| siM = 25t CHEE S| A2t == HXE| BAOM ELiEZ, &

g IBM2| 282 0 A0k = == UL

Analysis Type Nodal degrees of freedom Derived Quantities
Structural Translational displacements (u, v, w) Strain Stress
Heat Transfer Temperature Temperature gradient Heat flux

E1IBMsi{AMHE Xtx

712Xl E2Mo| AX = FEM It OFXILX| 2 IBMBHAM 2 o
ZH0ICE =2 o1dS 2AoH=H| Bt 2|2 AR
B - - u=<v,=NX,
(degree of freedom)Z Of2l] H2} Z0| 7tX|H, HH| A|A
w
. S

A2 welet A= 2| ECh 4L = RIS

M, AXHF 2] Hel= FEM d&efs=(shape function)&

JIMZ 5t " o= HHEELICH 67N, N2 38

2803 72|10 = Q4 AT HIE{QIL|CE IBM sHA A

= =t 8 AL HIES 1250t 2 AX0f| LiS5h= 24

2 20712 EES 4= FEM SHAE 2 RL|C. m2fA]




QMo = AAHO| AIFES 7KK = FRALHS2 IBMal 42 HM|H &= (volume integration)= S0l dli4] CH

0%

C}. IBM2 A=A, HEZA, ZHZH0 22 E+ HeX = Ar26t= dA| 8l oS 2 AlLretLICL XL 37
1S H=9| DIEA|7|7| 2lot0] Extt EFMO| LXE 71 off HIsH 22 7[statH | o= Aot HES Edl| of2l O
oto] AEILICE BAXZA2 Y BANIM 00| El= S & =) ALELICE HA ME2 2271 D2 El AFHA|
4= (D-function)E 0|205}0] CIZ2f 20| 73 gL CE 235t X 2 "It (signed-tetrahedral integration) 2 0|26}
H, 0%l ZXof 2l AiqE LHo[A £ Zd S S H2
215| A|ArEILICE oK 32X Q1 At E =olsty| lsiA =
u QI HHS X218t 4 U J|X7} TS| T
u=qve=Du, +u, =DNX, +u, 5| 22 XS A8 TRt lELICH
ka

07|M U= BAIHO| X[gEl 2f0|H, D= 3. 31t 20| 5

A|HOlIA] 00| E|= BQULICE HEEA W ZHE E3HE

- Exact volume integration
For reference point O, loop over all faces in the element domain:

For negative facing faces (i.e. For positive facing faces (i.e.
triangle p,pzP;) triangle q,9.q,)
Corresponding tetrahedral Corresponding tetrahedral
(i.e. O pypsp;) IS integrated (i.e. 0 q49,9;) Is integrated
with negative(-) sign with positive(+) sign

J21 4 IBM #H& [ MEH

Ao =X 2ds BAok= Ol 2|7t ALk e E|= F20)= T*

ool chet 218 S Z-d0] BrEE[D= 2Ot et off 40| 7S §iL| .

9|

| Zl2t3 A[LSHH, HA 2 (Surface integration)

9H21, O|2{3 B2 DKol Cifet FREQI 227} FQSHK| D BHE|S F2

/ /

| (inside compute domain) / \ 0 (boundary and outside)

/

Compute domain
D - function

- Exact surface integration

Each face T, is sub-divided so
that each sub face is inside a
unique element E, :

T, T,isinside E,, T, T,is
inside E,, etc.

Each sub face is integrated
with DOFs of corresponding
unique element

d-dot= ol UM &2 DM et =752

| 80| 2tF5] H|AE[=H| gl IBMO[X= 22



3.
MA|EHA| CAE2} MeshFree

CAES| SH= NE2| Ml d5= THELE 0f|Fotl, 240 HESIH x| HEAE 2-dot= AYLICEH 24 Bl = M

X7 EAI 1=l B 7|2 2 EA0M Ss= 24010, St = B Viset 2MES APH0| 2ot 2, 0|= 7idst= A

=1

1[0
I

MO = gLIC} &, Zero Mock-up Design= =160 A|K|Z= A Z6HK] 211 HlE= 27, 43 25|10 2[XEAHE 285t
Al otH, O] ZFZ0[AM SR5HAH HAX| L1 = 20| CAEO|H, =2 S0 4X} AEF 1 C|X|2 E210| et 7HEO] CHEREIHA]

CAE T9/2 H0| 242 T42 LAX|T YSLICH TH|T 27811, 7|E FEM 7|4he| CAE T2 H|A L A&D} X|Alg 2

H=Q1=H0| B0t E0|H, CAE Qlet =9 1H|E= 12{5tH, ERd0| ol BZ2E2 5| B0X|= A0| LI

midas MeshFree= 7|Z FEM 7|dtQ| s{{A1 T2 M| A{Of|A] 71E 2 - S& 0} Aoio| LM HEo| Zi2kst npd gl @A ak M

A TRl HAHEORM A2 AX|LIOI7} KTAHOR AISY 4 YT 7

——
18
-

dig|HEL|CH midas MeshFreeQ| 7lEl 7HE L2 A A T

Al CAES H=K2 =2 X|&otd, 27 AX|L|07} #=A| ®FS eFEott 24| 28 S0l|AM XLo] EAlet MiES ds= =

Ifotol= ZAQE Lt €2 A S 7| E JNESIASLI.

- No geometry cleanup and simplifications
- No mesh generation by user
- No failed analysis

- Performance and accuracy comparable to finite element method
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o 215 =2fe = /= Auto-Update 7|52 S5t JAELICH Theo| 24 AX|L[017t ZHESHA| Al ZE[0] 42 +=Hdt= 2

= SHL=E 5= A0| otL|et, 21tE F4otil 0| = W= 24| HhBot HEEl 952 = 24T = A5 AL
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midas MeshFree®] B212{X} 7|tto] £|A1 s 7|42 2 7123} 2 0|43} §10] 3D CAD S Jrf2 sAlet 4+ Q= 7|20]

H, 28, 8k, Ils, 1E X 33, ti+1+38 12|12 Z|XNot 7| MSSE A0 7| SAEHAAIA Ciret 24 etof| Chet |

E90| M2 | dIX|L|IHE SAE HAES &= U= MOl || M 7|=QlL|Ct midas MeshFree= AA| &X7| CHA|K|M XS 2| H|dt

g5 HELRE 0f|S0l 2([H 24|12 28T = UE X0t 24| Azt S H|ES 2E5t D Xl Ao t52 = Ux
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