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1. 3anyck FEMAP-a

Untitled - FEMAP
File Tool: Geometry Model Megh  Modify  List Delete Group YWiew Help TMG
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Cpa3y IMOCJIC 3aI1yCKa, YCTAHOBUTC BUAMMOCTD KaK — YKAa3aHO Ha PUCYHKC!
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OTO MO3BOJMUT paboTaTh ¢ MPOrpaMMON B PEeKUME MOITHOPYHKIHMOHAIBHOIO YINpaBIICHUS
BUJIaMHU.

2. anaBneHMe BUOOM

HaxaB CcpenHIOI0 KHOIIKY MBI U IIEPETACKUBas €€, MOKHO MEHSTh YroJl 3pEHMs Ha
MOJEJIb:

Haxas Ctrl, a Taxxe CpeIHIOI0 KHOTKY MBIIIH, U NEPETACKUBasl €€, MOKHO IEepeTacKUBaTh
BH/JI HA MOJIEJIb NTapaJUIEIbHO IUIOCKOCTH JKpaHa.
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wx Default XY Yiew
41

KpyTts ponuk mbiku, 1u00 HaxkaB Shift u CpeHIOI0 KHONKY MBI, MEPETaCKUBas MpU
ATOM €€ BBEPX-BHH3, MOKHO MEHATH MACIIITA0 N300pa’KeHUS MOJIEIIH Ha SKpaHE.

wx Default XY Yiew
41

BriOpaB HEOOXOAMMBIN MYHKT MEHIO (cM. puc. Hudce) MOKHO YCTaHOBUTH M300pa)keHHe
MOJIETH B LIEHTPE dKpaHa, rae Obl OHa HE HaXOAWJIaCh J0 3TOrO:
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: Untitled - FEMAP

Eile Tools Geometry Model Mesh Modify List Delete Group | View Help THG

Gl «|s][s] |@lOl] alalml f= o0 HEmEL x| o Bl

Regenerate Chl+G

3 =10l x|

Achvate...
MNew...
Tile

Window. .
Lapers. .

Select...
DOphions.... F&
Advanced Post

Q| /2 (B

Botate
Align By

n
e d
ES

Al +F7
Magnify... Chrl+h Beagenerate Al Chil+Shift+F7
Z00m... F¥ Visible Chrl+d,
UnZoom

BB i |

Center...
Ean... Chil+F

Command not Available. Ho Geometry or Hesh Currently Exists.
Full OpenGL Hardware Acceleration (Double Buffered)

Set view scale 2o entire model always fitz in windaw FProp: 0 |Ld: 0 |Con: O |Grpc O |Qut; O OFF

P.0. Box 1172, Exton, PA 19231 {(618)458-36608 i‘

Default XY View
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3. 3arpy3ka reomeTpu4eckou mogenu

B FEMAP wMoxHO wumnoprupoBaTh (Qaiinasl paznuunbeix (opmaroB. Ho Hambonee
YIOBIICTBOPUTENBHBIM SIBIIIETCA €r0  «poaHoi» ¢opmar Parasolid. CrnemyeT OTMETHTh, 4YTO
MaKCHUMaJibHasi BepcHs 3Toro Qopmara noimkHa Obith 10-i1 (1ubo, 6o3moorcno, 11-i1). O6 3TOM
ciemyeTr OecoKouThCs, Korna Bel skcnioptupyere ¢aiin u3 gpyroro CAD-nmporeccopa.

Hanpumep, B ciywae okcmopra Tten u3 Unigraphics-a, mocie BbeiOopa Ten (oHu
NOOCEeUUBAIOMCS MAM KPACHBIM Y8emoMm), HETTOCPEICTBEHHO TIepel SKCITIOPTOM, CIIEAYET BHIOMPATh
UMEHHO 3Ty Bepcuio hopMara:

E xport Parazolid

Mame

Parazalid Yerzion Far Expart

Yersion 13.0-Ugl8n0 'I

130 Ugla.0
| ok || Badizo-ugi7o
11.0-UglE.0
0.0 gl5.0
31-Ugl40
30-gl30
8.0-Ugl20
71-Ugl1
7.0-Ugl1.0

Jlns rapanTan, pu coxpaneHuu (aiinos (ocobenno uz Unigraphics-a), cnenyet u3berath B
MyTH coxpaHseMoro ¢aimna (u camom umenu gaiina) pycckux OyKB.

Hanee, coxpanennslii (aiin cinemxyer ummnoptupoBath B FEMAP:
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Untitled - FEMAP
le Toolz Geometry Model Mesh Modify List Delete Group Yiew Help THMG
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Save Az
Timed Save...
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Export 4 Analyziz Model..  Chl+Shift+T
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Motes... FEMAP Meutral...

Page Setup...

Frint... F3
Printer Setup..

Ficture 3
eszages r Bl

Program 0.2
Rebuild...
Preferences. .

1A Ap3_asz Zbodies MOD
2EM ADnilledTestl_2 20D
30N MD3_asz2_del MOD

ACh M3 _ass2 MOD

Exit | Geometry or Hesh Currently Exists. -
Full OpenGL Hardware ficceleration (Double Buffered)}
Uiew Autoscale All -
Import Geometry from a CAD System [&C15, Parasold, IGES, Di<F or Stereclithography] FProp: 0 |Ld: 0 |Cor: O |Grp: O (Ouk: O |OFF
Geometry File to Import ElE3
Laok jr | ‘= DrillT st ~| « @k EB-

File narme; |1 23t
Files of type: [ Parasolid [(*_T) =] Cancel |

[Tpumeuanue: daiinsl popmata Parasolid, coxpanstores ¢ pacimupeHueMm *.x_t.

Ecimu monens B UG (Unigraphics-e) co3naBanach B MIJIZTUMETpaXxX, TO CICAYIOMUNA TUATIOT
umnopra B FEMAP nepesener Moznens B AtoiMbl. TyT BCE cielyeT OCTaBUTh IO YMOJIYAHUIO U,
NPONYCTUB Auajor no HaxaTuio «OK», MOMHUTh, YTO T€OMETpHUsl TENEph MpPEAIoyiaracT eIuHUIY
U3MEpEHHUs, paBHOW OHOMY TIOUMY (panee OviLno 25.4 mm, meneps 8 FEMAP-e cmana pasno 1.0).
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Solid Model Read Options

Entity O ptionz

eometry Scale Factar |39,3?

Layer |'I

[ Convert ta ACIS Engine Options..
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¢ Default Colars l_

" Single Calor

Azzembly Options
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0k, Cancel

Ecnu nocrne 3arpy3ku, MoJielib He 0TOOpa3uiiach, pereHepupynTe n300paKeHue:
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Loading Geometry Engine... i‘
Parasolid portions of this software are copyrighted by and the property of Unigraphics S
Uiew Autoscale ALl -
Set Active Yiew to Both Bendered and Solid Yiew Prop: 0 [Ld: 0 [Con: O |Grpe O [Ouk; 0 (O
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Kaxxnoe ummoptupoBaHHOE Te€lO, TENEpb, OTOOPAXKAETCS Pa3IMYHBIM LBETOM. OJTO JUId
HarJIsIIHOCTH.

I/ICHOJ'IL3Y$I 3HAKOMBIC YIKC Bam xknaBumm MBIIIKH, PacCMOTPUTEC HUMIIOPTUPOBAHHYIO
MOJICJIb:
Default XY View

Jlns HekoToporo ymobcTBa ceiiyac, a jajnee, U U3 HEOOXOAMMOCTH, HAYYUTECHh «BUICTH»
OTJIEJIbHBIE YaCTH 3arpy>KEHHOI reoMeTpui (T.K. ceuuac evl suoume 8ce 4acmu emecme)
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KpI/IBBIe, TOYKH, U T. 1. I[J'IH 3TOI'0, BBI3OBUTC JUAJIOT (I)I/IJ'ILTpOB OTO6p8.)I(eHI/I${2
ntitled - FEMAP

File Toolz Geometry Model besh Modify List Delete Group Yiew Help TMG
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are copyrighted by and the property of Unigraphics S
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View Quick Options |
Yiew 1 Drefault 27" Wigw
— Geometmy —Mesh — Loadz
¥ Coordinate System V| Farce ¥ Heat Generatian
 Point V¥ Mode ¥ Moment ¥ Heat Flux
¥ Cuve ¥ Pem Constraint ¥ Thermnal ¥ Corvestion
o Suface ¥ Element W Distributed Load ™ Radiation
¥ Pressure
"] ¥ Fluid Trackin
V' Boundary — Others ¥ acceleration P Urk c gd't'
v ; nknowr Condition
v “alume ¥ Constraint V¥ Welociy ¥ Siip Condition
v Teut 2 2 ¥ Monlinear Force
¥ Constraint Equation = b [¥ Fan Curve
v
W Contact Isplacement ¥ Periodic Condition
All Entities 0O All Entities OIff
= | S | E ntity Calars | Wigw Colors
Geometry On | Geometmy CFF |
Rezet Wiew |
Analysiz Entitiez On | Analysiz Entities DFf |
: : Load Yiew.. | ............................................
Load/Constraint On | Load/Constraint CIff |
LabekOn | LabelsOff | SaveView.. |

CHauana CHUMHUTE BBIOOP BCEX THUIIOB OOBEKTOB:

Yiew Quick Options
Wiew 1 Default = Wigw
— Geometmy — Mesh — Loads
[T Coordinate System " Force [T Heat Generation
™ Paint [ Mode [ Moment [~ Heat Flux
| Cuve [ Perm Constraint ™ Thermal ™ Convection
 Suface I~ Element ™ Distributed Load [ Radiation
[T Pressue _ _
[ Boundary Oth _ [ Fluid Tracking
EIs [ Acceleration ~ Unk -
nknown Condition
[ Wolume ™ Constraint [ welocity I Siip Condiion
I Text [T Constraint E quation I Monlinear Force
- Disnl [ FanCurve
I™ Contact Isplacement [ Periodic Condition
All Entitie=s 0 ]
= | : E ritity Colorz | "iew Colors |
Geometry On | G eometry Cff |
Bezet Yiew |
Analyziz Entities On | Analyziz Entities 0 |
Load Yiew...
Load/Conztraint On | Load/Caonsztraint Off | - | Dare
LabelsOn | Labels O | SaveView.. |

(MOJfCHO, KOHEeYHO, KIUuKamos 6ce (j)JZCIJfCKu no omdeﬂbnocmu, HO amo, eclu He ]Z@Hb)
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[ToTom, BeIOpaB HeoOX0aUMBIE (DIIaXKKH, padOTaTh JaNbIIIe:

Yiew Quick Options

Wiew 1 Drefault =5 Wiew
[FEometmy Mesh
[ Coordinate System
[ Paint [ Mode
[ Permn Constraint
[ El b
[ Surface EMEn
[ Boundany Others
B s [ Constraint
[ Test [ Constraint Equation
[ Contact
All Ertitiez On All Entities CHff |
Geomety On Geometry Cff |

Analyziz Entities On

Analysis E ntiies Of |

Load/Constraint On

Load/Constraint Off |

Labels On

Labels Off

Loads

[ Farce

[ Maoment

[ Thermal

[ Distributed Load
[ Pressue

[ Acceleration

[ “elocity

[ Monlinear Farce

[ Displacement

[ Heat Generation
[ Heat Flus

[ Convection

[ Radiation

[ Fluid Tracking

[ Unknown Condition
[ Slip Condition

[ Fan Curve

[ Periodic Conditian

E ntity Calars | Wiew Colors
Bezet Yiew |

Load Yiew... | Dore
Save Wiew... | _

Tenepsr nepen mmazamu (u docmynuwvl 01 pabomovl, He OMALOWEHHblE OpYyeUMU MUNAMU
00beKmMOo8, KOMOPbIX, KAK bl 3aMEMulu 6 npeovloyujem Oouanoze, He max i U Maio) TOIBKO

JIMHUH.
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Default XY View

I Untitled - FEMAP
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Parasolid portions of this software are copyrighted by and the property of Unigraphics %fi
Wiew Quick Options - Turh oh or off entities and labels Frop: 0 (Ld: 0 |Con: O |Grpc O |Out: O OFF
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View Quick Options
Wiew 1 Drefault =5 Wig
— Geometmy — Mesh — Loads
[ Coordinate System [T Force ™ Heat Generation
™ Paint [ Mode [ Moment [T Heat Flux
7 s [ Perm Constraint ™ Themal [™ Convection
F oufoce I~ Element I~ Distibuted Load [ Radiation
[T Pressue . :
[ Boundary  Others I Accsleration [ Fluid Tracking
I Welume . velogi [T Unknown Condition
I
[ Constraint r E'I".:l}' ™ Siip Condition
I Text [T Constraint Equation I Monlinear Force
 Disgl [ FanCurve
™ Contact Isplacement [ Periodic Condition
: Al Entitiez O } All Ertities CIFF | E ity Col | \iow Cal
ntity Colors iew Colors
Geomety On | eometry Cff | |
Beset Yiew
Analyziz Entities On | Analyziz Entities 0ff |
- - Load Yiew. . |
Load/Constraint On | Load/Constraint OFf | Dane
LabekOn | Labels OF | SaveView.. |
View Quick Options
Wiew 1 Drefault > Wiew
— Eeometmy — Mesh — Loads
¥ Coordinate System ¥ Force ¥ Heat Generation
¥ Paint ¥ Hade ¥ Marment ¥ Heat Flux
¥ Curve ¥ Perm Constraint ¥ Thermal ¥ Conwection
¥ Suface W Element W Distibuted Load ¥ Radiation
¥ Preszsure . :
¥ Boundary  Others W Accsleration ¥ Fluid Tracking
¥ Unknown Condition
¥ “olume ¥ Constraint V¥ Welociy % Sip Condition
v Text A i v Hanli F
¥ Constraint Equation :: F'” IFEEr Force W Fan Curve
W Contact Bl e ¥ Periodic Condition
Al Entities O All Ertities CIFf | E ity Col | \iew Cal |
ntity Colors iew Colors
Geomety On | Geometry Cff | |
Bezet Yiew
Analysiz Entitiez On | Analyziz Entities OFF |
- - Load Yiew. .. |
Load/Congtraint On | Load/Congtraint Off |
Save Wiew. .. |

Labelz On |

Labelz OIff
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Default XY View

Htak: Mbl Hayuniuch uMnoptupoBatb Moaens B FEMAP, nmpocmarpuBarh ee U3 pa3HbIX
BUJIOB, a TaKXe — BBIOMpaTh HEOOXOIMMBIE TUIIBI (PUIBTPOB PAOOTHI C MOJEIIBIO.

4. Co3gaHne BO3MOXHOCTU 00beAUHEHUSA CeTOK pa3HbIX Ten
B O4HY OOLLYIO CeTKY

Ceityac, y HaC €CTh HECKOJIBKO TeJl OTHOW KOCTU. B mpuHIMIe, B KOHIIE CO3/JaHUsI KOHEYHO-
DIIEMEHTHOW Monenu (cemxu + Haepy3ox), TOTOBOM JUIsl pacuyeToB, HAaM HEOOXOIWMBI JBa Teia
oaHoil koctu. KocThk Beb mpeanosiaratoTcsi oJOMaHHOM.

[lepen nepenaueit mogenu B FEMAP, s 3anan ycinoBue, 4To «Iepesiom» Tena KocTH Oyner
TaM, IJIe 3TO MOKAa3aHO HAa PUCYHKE HUXKE:
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Default XY Yiew

T.e. mepenom COBIAIAET C OJJHUM U3 CTHIKOB MHOT'OYHCIIEHHBIX YaCTE€W OJTHOW KOCTH.

Wnes cocrout B TOM, 4TOOBI MOCE MEUIUPOBAHUS BCEX TeN (mesh = awnen. cemka), nepen
cTaauel pacuera, OOBEAMHUTH COBMAAAIOIIME Y3JIbI BCEX CTBHIKYIOIIUXCS TMOBEPXHOCTEH OIHOM
KOCTH, KpOME IIOBEPXHOCTH pa3jioMa. B Takom cirydae, creka KOcTH OyJIeT MoApa3yMeBaTh JiBa Teja,
KOTOpBIE B 00JaCTH MepeoMa PacloiOkKeHbl OJM3K0, HO HE SIBISIOTCS OJHUM TenoM. M B Takom
ciydae, KpyTsias Harpy3ka ¢ OJHOH CTOPOHBI KOCTH, OYIET IMepeaaBaThCcsi Ha BTOPYIO YacTh
MOJIOMAaHHON KOCTU HE Yepe3 CTBOJIOBYIO YacTh KOCTHU (Umo npoucxooum 6 yeiotl, He NoIOMAHHOU
Kocmu), a 4epe3 (PHUKCHUPYIONIYIO TIUIACTHUHY, KOTOpas CIYXHUT «IIUHOW» MEXKIy ABYMS
MOJIOMAHHBIMU YaCTSMU OJTHOM KOCTH.

Ho BepHeMces k nmponeccy CTBIKOBKM Pa3HBIX TEI.

Hcxoas w3 BbIIECKAa3aHHOTO, BCE YAaCTU OJHOM IENON MOJOBHHBI KOCTH JOJDKHBI OBITH
CO37IaHbI BOCIMHO. A T€OMETpHS ceiiyac TOBOPUT 00 HAIMYUU 6-TU TEJ:
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Default XY View

Jlns mocnenyromero BBITIONHEHUS OOIIeH CTeKH, Ha TOBEPXHOCTSAX CTBHIKA DPa3HBIX TeI
CJIEJTyeT BBIOJHUTH CIAEAYIOLLYIO OllEepaltIo:
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File Toolz | Geometry Model Mezh Modify  List Delete  Group

ll Pairt... @l@l ala

;
-

Curve - Line »
Curve - A b
Curve - Circle »
Curve - Spline »
Curve - Fram Surface  #
Sketch...
Boundam Surface »
Surface »
Midsurface r
Wolume »
scivae.
Copy kv Add/Remove Matenal
Fiadial Copy » Estrude...
Scale » Revalve...
Haotate r Frimitives...
» Stitch...
Explode. ..
Fillet...
Chamfer. ..
Shell...
6 Sl_]lld{S} SElE[:tEl_j... Remove...
Modify HMove By Solid Camman
6 Solidis) Se;lecteq .- Embed..
Breaks surfaces of zolids at their common
Slice...
Slice Match...
I Slice Along Face...
Embed Face...
¢ Aemopurypelr N w [ O A —

B pesynbrare yero, nossisiercss oObrunbid it FEMAP-a nuanor. B manpneiimem, Bor k
HEMY NPHUBBIKHUTE, U, 1a)Ke, HAUAETE LEJIbIN psii IPEUMYIIECTB.

Entity Selection - Select Solids to Automatically Intersect

@ Add  Bemove  Exclude Select Al | Fleset | Pick * |
%:l[: !DI E"h Previous | [IElete || ok I
(E{yeif)n I j tdare | Metb-:u:l"l Caticel |

[Tocne mosiBIEHUs ATOrO Juajora, Bbl MOXXETE€ BBIOpaTh HEOOXOAMMBIC Tena (umo,
COOCMBEHHO, 2080PUMBCSL 8 UMEHU IM020 0UA02d), B KOTOPBIX OyIyT OTBICKMBATHCS COBITAAIOIIIE
YYaCTKH TIOBEPXHOCTEW, M Ha HHUX co3aaBaThesa HeobOxomumble OBIIWME mnoepxHocTH
MCH_II/IpOBaHI/ISI.
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Default X" - | O

Entity Selection - Select Solids to Automatically Intersect

& Add  Bemove (O Exclude gelect.ﬁ.lll Feset | Pick ~ |

W %:.[: EDI Q'r'h Previous | Welete | ok I
odi oue — -

& Sulgd(s} - (el | J Mare | fiethind | Cancel |

JlomkeH npenynpeauTh, 4TO B HEKOTOPBIX CITydasx, BBIOOp 00bekToB, B FEMAP-¢, siBsiercs
HE COBCEM MpOCTOoi 3amaueid. IHOTIa, OJTMH 0OBEKT, PACIOIOKEHHBIA 32 MAaCCOU JAPYTUX OOBEKTOB,
OUeHb TPYIOHO BBIOpaTh, JaK€ HE CMOTPs Ha BpalleHHWe BHIa Ha Mojaenb. MHorma, mopoii,
OKa3bIBACTCS MPOIIE — MPEABAPUTEIBHO TIEpPe BHIOOPOM, BPEMEHHO MEPEMECTHTh OJUH OOBEKT OT
IpYTHX (CheyuanbHol KOMAaHOOU), 9TOOBI IpyTUe HE CHIIBHO MEIIalld BBIOOPY OOBEKTOB (Hanpumep
nogepxHocmeiti) Ha HEM.

Br160p 00BEKTOB OCYIIECTBIISIETCSI TIOCE €ro «3axBaTra B ()OKYC», YTO MOKHO BHJIETh Ha
PUCYHKE BBIII €(100C8eUUBAIOMC KOHMYPbl, NOCAE NOOBEOEHUsT MbIWKU K HEKOMOpOU mouKe
o0vexma). HaxxaB 11eByI0 KHOTIKY MBIIIIKH, HOMEP BRIOPAHHOTO 0OBEKTA MONAAaeT B CIIUCOK:

Entity Selection - Select Solids to Automatically Intersect

 4dd O Hemove  Exclude Select4l | Reset | Pick” |
%:l[: Il !DI E"h Previous | Delete || k. I
(Eifeit]e; I j Moare | Meth-:u:l"l Cancel |

[Ipu HEOOXOmMMOCTH, IJIsi €ro OOpaTHOro BBIOOpa, CieayeT BBIOpaTh HOMEpP M3 3TOTO
cnucka, HaxaTth Delete.

B mamem ciydae, HeoOXoauMO BBIOpaTh CHavajla 3TH 6 TN M OJHOH ITOJIOBUHBI
MOJIOMAHHOM KOCTHU:




[Tpumep ucnonszoBanus FEMAP-a nisa cozganus K9-moneneit

efault X =10l x|

Entity Selection - Select Solids to Automatically Interzect

Hodify Hove = I HELEE w20 —I Select Al | Reset | Pick | B
6 Solid(s) s D I -tDI E"'h +12 Erevious | Delete | ak. I |
Geometry Sol Y e ~ -
[EE—— {Eqfe i e I ﬂ - Mare | [dethod | Cancel | ) lm |-[

Hy, " OJId OCTaBHIMXCA TCJ IMMOJIOBUHKH KOCTH IMMPOBECTU aHAJIOTUYHYIO OIICpaluIo.

Ilpumeuanue: C HEKOTOPOrO MOMEHTA 3TOr0 OOY4YEHHS, HA PUCYHKaX BBl MOTJIM BHJIETh
Telna KOCTH pa3HECEHHbIE NPYr OT Apyra (npu smom mena 6UHMOS U NAACMUHbI OCMAIUCL HA
mecme). Jlnsg 3TOTO, sI BOCIOJIB30BAJICA HEYKa3aHHOW ceiuac B omucaHWW (YHKIMEH IMepeHoca
00BEKTOB.

[To moBoy mpuMevaHus, s MOSICHIO:

Bri6upaem nyHKT MeHIO (nepemecmums mena):
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File Tools Geometry Model Mesh | Modifp List Delete Group Miew Help TMG

eln]t]s] +]|® Tm w o] ER|g|= P+ X e ale

Extend...
Default Break. .. Chrl+k. ;IEIEI
Join.... Chrl+J
Fillet... Chrl+F
Chamfer...

Project
tove To

Paint..
Hotate To Curve...
Fatate By Surface...
Align Halimme,..
Scale

Edit [Eaordlsus...
Calar
Laver

R enumber
Azzociativity Fadial Wade,..
lJpdate Elements FradiEl ElEment. .
Update Other

Hiode.
Element...

WfrzetElement.,.

= fdd
ID | to] by |1

" Remove  Exclude

Select Al | Reset |

Ereviu:uusl Delete |

Mare | Metbu:ud’“l Carcel |

VYka3plBaeM HauaJbHYIO U KOHEYHYIO TOUKHM NEPEMEILEHUs (68 Hauiem ciyyae ece npocmo.
om uyns, oo 10, 6 Hanpasnrenuu npomug ocu Z)

Yector Locate - Select Yector to Move Along
Base Ill Y I'l il I'l Preview |
I X[ e <D

CSys ID..GIDI::aI R ectangular j Methods ™ | Cancel |

Hy, u npyrue 6 yacteil KocTu, Tak-’Ke, TOJIBKO B HAIIPaBJIEHUU OCH Z...
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IToka 9TO, camoe TpymHOe OBUIO BEIOpaTh OOBEKTHI, Hy, M, KOHEYHO, HE JOIYCKATh
omnomHoctel. Keratu, FEMAP umeer cpeacta Bo3BpamaThcsi OT omubO0K... OTMEeHa omneparuii

BCEr/la MOKET IOMO4b Bam BepHYyThCsI HA HEOOXOJMMBIN YPOBEHb Ha3al.
Untitled - FEMAP

File | Toolz Geometry Model Mesh  Modify  List
Unda
Hedos

T
B i

=

Wwhorkplane... Fa

Advanced Geometry...
Curzor Pogitior....
Toolbox...
Parameters...

Convert Lnits. .

Wariables... Chrl+L
Layers...
Text...

Distance. ..
Angles. .

Mazz Properties

Section Properties

Check

Ho 3anomuure, ecnu Bbl coxpaHunu monens (umo 6cé-jce cmoum epemsi om 6pemeHu
Oenams), CTEK OTMEH omepauuil cOpacwiBaercs. Ilo »TOMy, mepen ouepenHbIM COXpaHEHHEM,
JMIIHUHA pa3 MpoBepbTE — HE CIIEAYeT JIM BEPHYThCS Ha Iar Hazaa?!

Wtak, ecnmu Bbl moxkmanuch OKOHYAHHWS OIEpaly HEOOXOJUMOW CIIMBKU Pa3HBIX Tell
OJIHOTO MEIIMPYEMOT0 TeJla, IEPEXOAUM K CIEAYIOLEMY dTaly. ..

5. OnpepeneHue CBOUCTB MaTepuanosB

Cpasy cnegyer NonpaBuTh Ha3BaHUE ITOTO pasjena - TyT OyJaeT UATH pedb He 00 OTHICKaHUU
CBOI?ICTB I/ICHOJ'H)SyeMBIX MaTepI/IaJ'IOB, ao HpI/ICBaI/IBaHI/II/I OTAOCJIIBHBIM TCJIaM HeKOTOpBIX HHAEKCOB,
KOTOpbIe OyIyT COOTBETCTBOBAaTH OTAENbHBIM MaTepuanam. [lanee (ranpumep ¢ ANSYS-e), mo
3TOMy I/Iﬂllekcy Brr CMOIKECTC BI)I6I/IpaTI) prr[l'[BI TEX WM HHBIX 3JJIEMCHTOB, OTHOCAIIHUXCA K
KOHKPETHBIM TEJIaM, 3aJlaTh UM KOHKPETHBIC BEIHMYMHBI CBOHCTB MaTepHaliOB, HY, COOCTBEHHO, W
BCE€. DTOro HaM BIIOJIHE XBaTHT.

Wrak, cHauana nojgymMaeM — CKOJIBKO Y Hac B MoJienu OyieT pa3inyHbIX Ten? Sl umero B BUIy
— CKOJBbKO OyJeT CylecTBOBaTh pa3IMYHbIX KaTeropuil ten? S BbIyman cCIeayroOIIyro
KJIAaCCU(UKAITHIO:
® KOCTb;
® [UIACTHUHA;
® BUHTHI;
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Bbl MokeTe BBIIyMaTh WHYIO, HampuMep KOCTh (8 Moell Kiaccuguxkayuu) pa3ieauTh Ha
kocmb_1 v Kocmp_2. 710, B IOCIEACTBUU, TIOMOKET BaM 1eMOHCTpHUPOBATH pe3yabTaThl PACUETOB
CHayajga OJHOM 4YacTH IMOJIOMAaHHOW KOCTH, a TOTOM Jpyrod, MpUYeM pa3ieibHO, BBIOMpas
OTJIENIbHYIO TPYyHIy 3JIeMeHTOB. [Ipy 3TOM, KOHKpPETHbIE BEJIMYMHBI CBOMCTB MaTEPUAIOB JUIsl STUX
yacTeil KOCTEW, MOTYT OCTaBaTbCA OJMHAKOBbIMH! B KOHIIE KOHIIOB, OJIHO CIIOBO MBI MOXEM
Hanycarh Kak Ha 3a00pe, Tak U He IBEPH — CMBICH CJIOBA OT 3TOT0, HE TIOMEHSIETCS.

B moeit kiaccudukanuu, J0MKHO cO3aBaThCs 3 THUMA MaTepUANIOB, ISl KOCTH, MIIACTHHBI U
BUHTOB COOTBETCTBEHHO. [[J1s1 cO31aHus Ka)X/10ro MaTepuraia, BbI3bIBAEM JIMAJIOr:

File Tools Geomety | Model Mesh Modify  List Delete Group Miew Help TMG

g PU R Coord Sus.. EL Q H 1 G}| EE||@|§|EH|—I—‘X|E @|§‘
Mode... Ctrl+M
EE Element... I::r|+E =10l x|

M. .
Froperty...

Load q
Conztraint 4 |

Analysiz...

Contact

Function...

D@ /2 (B

Qutput

N
SLF
S

BB i |

6 So0lid{s) Selected... -
Geometry So0lid Intersect
6 Solid({(s) Selected... -
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Define lsotropic Material |

1D liHEI EDIDrIEE Palette... | Layer|1 Type... |

— Stiffness Limit Stresg————————— Mass Density ID—
“oungs Modulus, E 0. Tensian ||:|f Damping, 2C/Co

Shear Modulus, G Compression ||1 IIJ,
Puoizzon's Ratio, ny 0, e ||1 Reference Temp
Ill

1R ]]

— Thermal :
Eunchions =
Expanszion Coeff, a Long | :
; oad... Save. .
Canductivity, k Monlinear >
Specific Heat, Cp Phaze Change »» Copy...
Heat Generation Factar II]— ThemaOptical 3 oK Cancel

B npuHIMne, KOHKPETHBIE BEJIMUYMHBI CBOMCTB OT/IEIBHBIX MaTEPHAIOB MOYKHO HE 3a7aBaTh.
Haxumaiite «OK», noka He co3manure nociennui, 3-ii matepuain. [locie ero co3nanus, HaXKMUTE
«Cancel». B mamstu FEMAP-a co3manel u coxpaHeHsl 3 wmatepuasia. M MBI UX MOXeM
HCIIO0JIb30BaTh!

Ho mepen wcmonb3oBaHWEM CO3MaHHBIX MATEpUANIOB, HaM CIIEAyeT IM03a00TUTHCS O
KIIACCE 3AJIAYU xotopyro Ham cienyeT Oyner pemath. Ckaxy mpolie: HaM HEoOX0AuMO
pemate 3-X MepHy 3amady. W smeMeHTBl, KOTOpble OyIyT cO37aBaThCsl, AOJDKHBI OBITH 3-X
MepHBIMU. YTO, B IpHUHIUIIE, 04eBHIHO. HO, K coXaJleHHIo, ecTh ele U HeoueBHUIHBbIC Bemu. [1o
3TOMY, HalllUM TeJaM HEBO3MOXKHO 3a/1aBaTh MPOCTO MHIEKCH CBOMCTB MaTepHasioB. Tenam, mepen
WX MCIIMPOBAHWEM, MOXXHO 3aJaBaTh CBOMCTBA JJIEMEHTOB, Ha KOTOpPBIE TIOTOM, OHU OyIyT
pa30ouBaThCs. A CBOICTBa CO3[aBa€MBIX DJIIEMEHTOB, YK€, JOJDKHBI COJAEpKaTh CBOMCTBA
MaTepUajIOB.

[Ipomie rOBOpst — CBOMCTBAa MaTepuanioB HEOOXOAMMO YKa3aTh B CO3[aBa€MBIX e€IIIe
CBOMCTBaX 3JICMCHTOB.

Wrak, cozmagum 3 CBOICTBa 3IEMEHTOB (Kascooe CBOUCHBO 2NeMEHMO8, COOEPAHCUN CB0e
CBOUCMBO MAMEPUANOB):
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Untitled - FEMAP

File Tools Geomety | Model Mesh Modify List Delete Group Yiew Help TG

g U R S Coord Sps...
(3

Node... Clrl+h
Element... Clil+E ;Iglﬂ

Canztraint
Analyziz...

LContact

Function...

Dutput

Material 1 Created. =]
Material 2 Created. _
Material 3 Created.

Ho nepen Ttem kak xarb «OK», ycraHoBuTe HeoOXoIuMble CBOWCTBAa 3-X MEpHOMU
IIOCTaHOBKH 3a/1a4M:

Define Property - PLATE Element Type

o Iitle| I aterial{1.. Untitled -
Calar [110 Palette. .. Laver[y Elem/Property Type...

Property Yalues Additional O ptions
Thickresses, Tavgor T1 |0 Bend Stiffness, 121/T=3 lﬂi
blank ar T2 |0, T5hear/tem Thickness bzt lﬂi
blankor 73 J0 Bending [0. Flate Material ¥
blank or T4 lﬂi Transverse Shear |D..F'Iate M aterial ﬂ

Monstructural massdarea |0, kemb-Bend Coupling |D..N|:une - lgnare ﬂ

Stregz Recowvery [ Default=T /2 ]

Tap Fiber [0, Load... | Save.. ok
Bottom Fiber |0. Copy.. Cancel
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Element / Property Type

[ Parabolic Elements
— Line Elernents

— Plane Elements

" Flod " Shear Panel
" Tube " Membrane
i~ Curved Tube = Bending Only
" Bar " Flate
i~ Beam " Laminate
) Link " Plane Strain
i~ Curved Beam = Plat Only
& Spring
: —%olume Elements

" DOF Sping
= Gap
™ Flat Only

— Other Elements
= Mass
" bazs Matrix " Slide Line
" Rigid "~ Contact

i~ Sliffress b atriv

Elermert i atenal Wriemtatian |

Farmulation... | Cancel |

W moToM, COOTBETCTBEHHO C BBIOMpPAaEMBIM HOMEPOM CO3JaHHOTO CBOHCTBA MAaTEPHAJIOB,
CO3/1aBaiiTe CBOICTBA 3JIEMEHTOB:

Define Property - SOLID Element Type

b aterial |1 Untitled

ems/Property Type. .. |

Colar |-| 10 Palette... | I__a_l,ler|-|

— haterial A,
SIS AES Integration M etwark, [EI..3]||:|_

" align ta CSys ID..GIDhaIHectangular j
Load... | Save.. | Copy...

" Align to Element

ok Cancel
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Define Property - SOLID Element Type

Title |

Color (1110 Palette... | Layer[4

Material |

k aterial Awes

Integration Metwark [0..3) ||:|_

* Align to CSys |D..GlnhaIHectanguIar ﬂ Load | c | c
oad... Save.. opy...

" Align ta Element

k. Cancel

Define Property - SOLID Element Type

Calar [110 Palette. .. Layer[4 Elem/Property Tyupe... |

Integration Metwark: [0..3) ||:|_

hd aterial Axes

* Align ko CSys |D..GlubaIHectanguIar ﬂ Load | : | c
aad... Sawve. . apy...

" Align ba Element

aE. Cancel

B cnyuae HE0OXOAMMOCTH, BBl MOXKETE yNaIUTh CO3JaHHBIC CBOMCTBA, KaK, B MPUHIUIE, U
HE TOJIBKO CBOICTBA:

titled - FEMAP

File Tool: Geometry Model Mesh Modify List | Delete Group Wiew Help TMG

G «l=]2|s] +|R@@] 2 L ES

Toolz 4
@ Geametny  # ;El x|
todel ] Al

Qutput »

Librarny 3

Wi, ..
Material...
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Ho Hy>kHO OHHMMAaTh, YTO B CBSI3HM C HAIMYUEM HEKOTOPOW HepapXuu 0ObEKTOB, OTAEIbHBIC
00BEKTHI HE CMOT'YT yAalIAThCA, T.K. OT HUX MOTYT ABJIATHCA 0a30BLIMH AJi1 Apyrux, CO3aaHHBbIX
noxxe 00beKkToB. Hampumep, eciau mociie co3AaHus CBOMCTB 3JE€MEHTOB, BBl pernre ynamuTh
CBOICTBAa MAaTE€pUAJIOB, HA KOTOPBIE CCHUIAKOTCSA CO3/IaHHBIE IMO3KE CBOMCTBA 31eMeHTOoB, FEMAP
3anpeTut Bam onepanuio Takoro yaaeHusl.

Wrak, cBOWCTBa 3JIEMEHTOB, Oa3HMpyIONIMECs Ha KOHKPETHBIX CBOMCTBAaX MaTEpHAJIOB,
co3nanbl. OcTaeTcsi MPUCBOUTH 3T CBOMCTBA OTACIIBHO-B3SITHIM TEJIaM.

HaromHt0, 94TO A1 KOCTH MBI BRIOpaIM CBOMCTBO, OTBEYAOIIEe MHACKCY — 1, JUIsl TUTaCTHHBI
- 2, W1 711 BUHTOB — 3.

JInst mpUCBOCHHMSI OTIEIHHO-BBIOPAHHBIM TEJIaM HEKOTOPOT'O CBOMCTBA AJIEMEHTOB, BHI30BEM
JIHAJIOT:

M. Untitled - FEMAP

File Tool: Geometry Model | Mezh Modify List Delete Grouwp Yiew Help TMG

Q PO R I ] Default Size...
—  Geometry 3

Size At Paint...

Between... Chrl+B Size Along Curve...
Size On Surface...
LConnection 4 Size On Sold...
Transition... ) f?‘\:‘,
|nteractive. .. IRELAR
Fy
Editing... 3 : LA
= LCusztam Size Along Curve... 8228
Femesh 4 . 5
Mapped Divisions on Surface... =

Mesh Pointz on Surface...

Y
; : -
Copy N Attrfbutes At Paint.... E
) Attributes Alang Curve. .
Fladial Copy ’ Attributes On Surface =
Scale 3 - ﬁﬁ
Hotate 3 e
Fieflect 3 v
Extrude N Approach On Surface. .. =
Revolve 4 Feature Suppression... W
Sweep 1
S5
Delete Hodel HMaterial -
1 Material(s) Selected... =
8 HMaterialis) Deleted. 1 HonDeleteable HMaterialis) Skipped. ~1

Bri6epem Bce Terna, COCTaBIISIONINE TEJIO KOCTH (m.e. 8 npunyune, omeeuaowue 1-i epynne
Moell knaccugukayuu), 1 B nuanore Beioopa HaxaB «OK», mepeiinemM, cOOCTBEHHO, K YCTaHOBKE
HEOOXOIMMOTO CBOMCTBA JIEMECHTOB:
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Select Mesh Property E4 |

..Mane - lgnaore

2. Untitled Cancel |

3. Untitled

Kax BbI U caMu BHIHTE, CBOMCTBO sI BEIOpA MpaBiiibHOe®. 3HAUUT KMEM «OK»!

Jlanee BbIOMpaeM IUIACTHHY:
Select Mezh Property
I

1. Untitled

K|
..Nn:ne- lanare

Cancel

3. Untitled

M BCe BUHTHI:
Select Mezh Property

I

3. Unititle

0..Hone - Ignore

1. Untitled
2. Untitled

Ilo 3aBepmienuto BeIOOpa, HaXkaB 3-it pa3 «OK», xxmem “Cancel”.

Tenepb, KpomMe OOBEIUHEHHS IO OOLIMM TOBEPXHOCTSAM TEJI JIBYX pa3HbBIX dYacTei
NOJIOMAaHHOM KOCTH, 3aJaHMsi WM MHJEKCOB CBOMX MAaTepHUajoB, Mbl Obl MOINIM HEpEeHTH
HEIOCPEACTBEHHO K CO3JaHuI0 ceTkd. lIpomry mpoiueHwus, nepen CO3JaHUEM CETKU, KOHEYHO,
HY>KHO BEpHYTbh Pa3HECEHHBIE 110 CTOPOHAM IOJOMaHHbIC YYaCTKH KOCTEH B 00OpaTHOE MOJIOKEHHE.
Hapneroch Bbl He 3a0bU1H, B KAKOM HalpaBJIEHUH U Ha CKOJIBKO MBI IEpEMEILAIN ATH yYacTKH?
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Default XY View

HO, 9TO CIIC JAJICKO HE Bcé! Z[O Ha4dajla pacucTa ClIC MOJIOBHUHA ITYTH...

6. Co3aaHue KOHTaKTa

KonTakt - mo mpupone, 3adauda, KOTOpas pacCUMTHIBAET MEPECEUCHHE MOBEPXHOCTHBIX
25IeMeHTOB. T.e. Mbl MHTYUTUBHO MOXeM ceOe TPeCTaBUTh, UTO Ha TIOBEPXHOCTSIX CO3/1aBaeMbIX 3-
X MEpHBIX 3JIEMEHTOB, OYyIyT PacHOJOKEHbl MOBEPXHOCTHBIE 3JEMEHTHl. DTH 3JEMEHThl OyayT
paccCUUTHIBaTh B3aUMOIIEPECEUCHUE, U B CITydae €ro HaJTU4Hsl, BEI3bIBATH HEKOTOPYIO PEAKIIHIO.

Ckaxy, 4TO ellle mepeja co3JaHueM 3-X MEpPHBIX JJIEMEHTOB, JJIsi yu4eTa KOHTaKTa, CJIeqyeT
BbIOpaTh MOBEPXHOCTH KOHTAKTHBIX map. Hampumep — eciu Obl MBI CUMTAJM JIAMITy, CTOSIIYIO Ha
CTOJIE, KOHTAKTHOW Mapoi TyT ObUTA OBl MOBEPXHOCTH CTOJIA, U TIOBEPXHOCTH THUIIA JaMIibl. Ecim
MBI HE TMpEeNroyiaraeéM IMOSIBICHUE KOHTAKTa MEXIy HEKOTOPHIMU TOBEPXHOCTSIMU B TIIpoOIEcCe
pacueta nedopmanyy, TO TH TOBEPXHOCTH HE CJIEIyeT pacCMaTpUBaTh KaK KOHTAKTHBIC Iaphl.
Jeno B TOM, 4TO 4yeM OOJIblle 3JIEMEHTOB PAacCMAaTPUBAETCS B KOHTAKTHBIX Mapax, TEM «TPyIHEe»
MamuHe OyleT TOCYHTaTh TaKylo 3azady. T.e. He cieayeT 3i10ymnoTpeOisiTe BO3MOXKHOCTBHIO
paccMOTpEeHHs KOHTAKTHOM 3aJadyd, €CIIM €CTh BO3MOXKHOCTh €€ HWCKIIOYHTb, WIM XOTS ObI
YOPOCTUTB!

Ckaxxy HECKOJILKO CJIOB IO MOBOJIy CTATUYECKOTO aHaIu3a, KOTOPOMY MBI TIOJIBEPTHEM HAIIly
MoAeIb (crasa boey umenno mooenb, m.K. KOCmb, KAK Mbl npeonoazaem, u 6e3 mo2o Hec4acmuast).

Pacuet, He yuuTHIBAIOMIMII KOHTAKT, SBISETCS WIeaNM3alMeld ToBeneHus Ten. Tak, B3sB
HampuMep MOZENb MOoAKOBH (U-oOpasznoe meno), M COaBUB €ro Kak ACIaHAEP, JTHHEHHBIA 3aKOH
I'yka (ceasvisarowuii oeghopmayuu u HanpsdiceHuss NPAMONPONOPYUOHATILHOU 3ABUCUMOCTIBIO)
MOXET TI0Ka3aTh, YTO TIEPEeMEIICHHE OIHOH 4YacTh TIOAKOBHI (Hazoeem 9my uacmv «yc»)
OTHOCHUTENILHO APYToi (nmpu ee coicamuu) OKaxKeTCsl OOJNBIINE 3a30pa MEXAYy ISTUMHU «ycamu». B
JNEHCTBUTEILHOCTH, «YChI» TIOJKOBBI JIOJDKHBI OBUTH OBl BOMTH B COMPUKOCHOBECHHE, M HE AaTh JIPYT
Ipyry cxaTtbcsi Oonbine dSToro 3azopa. Ho 3akony ['yka (komopomy noouumsemcs naw
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cmamuyeckutl TUHeU bl aHaiu3) 3Toro cpasy He uzBecTtHo! M B TakoMm ciryuae, Mbl Obl MOTYyYUITH
OUEBUJHYIO OIIMOKY, IJI€ «YyChD» MOJKOBBI Kak Obl mepecekaroTcs Apyr ¢ apyrom! Jlns perienus
9TOH MpoGIIeMbI U OblIa BEIIyMaHa KOHTAKTHAsI MOCTAHOBKA 33/1a4H.

Jlns Havana onpeaenuMcs — CKOJIbKO Y Hac JOJKHO OBITh KOHTAKTHBIX map?

[InactuHa HE MOMHKHA PACUTHIBATHCS CIUTHOM C KOCTHIO, HO OHA M HE JIOJDKHA IEePECeKaThCs
¢ Heto. T.o. Mexay psAaoM Jekalled MOBEPXHOCTHIO KOCTH M COINPHKACAIOUICHCS C KOCTBHIO
MOBEPXHOCTH TUIACTHUHBI JIOJDKHA OBITH KOHTAKTHAS T1apa.

Jlanee — Mexy TOpIaMH MOJOMaHHOM KOCTH, Takke MOJKHa ObITh Takas mapa. Beab atu
TOPIIBI MOTYT CONPUKACATHCS, TEPETHCS APYT O APYTa.

Kpome sToro, GONTHI JOMKHBI JEpKAThCSl CBOMMH BHTKaMH pe3bObl O COOTBETCTBYIOIINE
pe3p0bI B KOcTH. Jla 1 CBOMMU NUTANIKAMHU, OHU JIOJDKHBI IPIKAMATD TUTACTHHY K KOCTH.

Wrak:

e KocTh — n1acTHHA;

e  OnuH TOpel KOCTH — COOTBETCTBYIOIIMI TOPEL APYToil KOCTH;
e Butku 601TOB — BUTKH B KOCTH;

e [llnsamku B 60ATaX — OTBETHBIE MOBEPXHOCTH B TUIACTHHE;

T.e. 4 mapsl, 3Ha4uT 4*2 = § TPy COOTBETCTBYIOIIUX MTOBEPXHOCTEH.

CHavana cozmaguMm npocTto rpymnmsl. [Io TexHMYeckMM NpUYMHAM, MOBEPXHOCTH B 3THU
rpynnsl Oy1eM 3aHOCUTb 4yTh ITO3XKE.
st co3nanus Tpynisl IOBEPXHOCTEH, BBI30BEM KOMaHY:

. Untitled - FEMAP
File Tools Geometw | Model Mesh  Modify  List Delete Group Wiew Help THMG

oot S Y[ ¢| Elx|g|l= B+ x| = 2|8
Hode. . Chrl+M
Element... Chil+E
Material...
Property. ..

+ ty
Y R H

Load
Conztraint
Analysiz...

Optimization... Contact Property...
LContact Pair...

Functian. .

Output

6 Solid{s) Selected...
Modify Hove By Solid
6 Solid{s) Selected... -
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T |
1D I'I ED|D[|2D499 Palette. .. | Layer I'I Title I

— Type — Defined By

i Dfaf.curmable % Sufaces ) Elements
" Rigid " Curves € Hodes

[elete
Hef hlode I " Property / Part Contact

Heset
[Jem Surface I

" Modes ¢ Curves o
¥ Poszitive Side

% Elements

<< Add

hulbiple...

A

Cancel

U 6e3 xakux 60 m3mMeHeHui xmMeM «OK», moka He co3/1aiM ITOCIIeTHIOW, 8-F0 TPYIIITY.

Comact Segment g
1D IEI ED|D[|2D499 Palette. .. | Lauer |1 Titlel

— Tupe — Defined By ¢ pdd
2 Dfaf.curmal:ule ' Sufaces  Elements Multiple...
" Rigid " Curves ) Hodes

[elete
Hef lode I ' Property / Part Contact
_ —— Heset
Lkpuk Surface I

" Modes 7 Curves -
V¥ Fositive Side
= Elements

L

Cancel

FEMAP coGupaercs co3paBath 9-10 TpyIly, HO Mbl OTKaXe€M €My B 3TOM, U >KMEM
«Cancely.

TenepL BbI3bIBACM KOMAHY PCAAKTUPOBAHUA T'PYIIT KOHTAKTHBIX HOBerHOCTCﬁZ
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fd. Untitled - FEMAP

File Tool: Geometw Model Mesh

«|lolefe] +@

tadify
Trim...
Extend. .
Break...
Jain...
Fillet...
Chamfer...

List

Cirl+! li'
=+

Clrl+E
Chl+J
Clrl+F

Delete Group Wiew Help TMG

&

= ro= P+ < 8 as

Project
Move To
Move By
Ratate Ta
Fotate By
Align
Scale

r T T ¥ ¥ T OW

Edit

LCalar

Layer
Renumber
Azzociativit
|pdate Elements
Update Other

Hodify Move By Solid
6 So0lid(s) Selected...
Hodel Contact Segment/Surtace

* T ¥ ¥ ¥ ¥

Paitt...

Eoundar.,

[Eaord Sis:

Hiodes..

Element:..
Matenal...
Froperty....

Load..
[Earstraimt:

Cantact Segm

Functar..

Fedefine contact segments/sufaces

Tiewt..

p0 [Ld 0 [Corc O [Gre: O [Qut: 0 [OFF ‘é

Bribupaem penakTHpoBaHUE TIEPBOM IPYTIIIBL:

Select Contact Segment to Edit

I

1. nititled

2. Untitled
3. Untitled
4, Untitled
5. Untitled

Cancel

=

]
_Cercal_|

Kakx MpI IIOMHHUM, 3Ta IpyIIia OTHOCHUTCA K Iap€ «IIJIaCTHHA — KOCTb). OTtHeceM K 3TOH

IPyIIIE IOBEPXHOCTHU IIJIACTUHBI:

Kmem «OK» m  narnee, B mpencTaBICHHOM Juaiore, HaxmmaeMm KHOmKy «Multipley, aTo
N03BOJISIET HAaM B Haubosiee yaoOoHo# popme BHIOpaTh HEOOXOJUMBIE TIOBEPXHOCTH:
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£

Contact Segment

1D Calor | 20439 | Palette. . Laver [1 Title |

Type Defined By

{+ Deformable
 Rigid

o+ Sufaces . Elements
" Curves f_“

(...
" Property / Part Contact 4
Bt Surface | 4

" Modes © Curves

* Elements

[+ Positive Side

Entity Selection - Enter Surface(s] to Select

(v Add € Bemove ¢ Excluds S alect Al

| |
Hodify Hou o | !Dl Elh | | s | =
1 S'Ellid(5? | J Mare | Method ™ Cancel | L
Modify Edif =

MHe, nipolre 0Ka3ajioch CMECTUTh TEJIO IUIACTUHBI 0 ocu X Ha 10 equHUIl ¥ TOTOM BBIOpaTh
HEOOXO0IUMYIO IOBEPXHOCTh. [103xKe, 3aKOHUMB BCe BEIOOPEI, sl BEpHY 3TO TEJIO HA3a.

BribpaB moBepxHocTh, 1 HaxaB «OK» B mepBom numanore, xmem «OK» B cienyromem
nuanore. [lng rapanTun, MOKHO yOeIUThCsl, 4TO IMEHHO TA MOBEpXHOCTh OKa3ajach BEIOpAHHOM B
IPYIIy KOHTAKTHBIX [IOBEPXHOCTEM, IOBEPHYB BUJI, U 3aMETHUB €€ OKPALLICHHOM B KEJITHIH 1[BET:
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Default XY View

Bropoit rpynme mNOBEpXHOCTEH, aHATIOTWUYHBIM O0pa3oM 3alaguM COOTBETCTBYIOIIHE

MOBCPXHOCTHU KOHTAKTA MAPbI INIACTHHA-KOCTH HO YKC CO CTOPOHBI KOCTH.

Select Contact Segment to Edit
IC

2. Untitled
1. Untitled

3. Untitled
4. Untitled
5. Untitled d

Cancel

tI
-
E

Contact Segment

1D Color | 20453 | Palette.. Laver [1 Title |

Type Defined By

* Deformable
" Rigid

(' Sufaces 0 Elements
" Curves "

" Property / Part Comtact
Dl Surface

" Modes © Curves -
v Pozitive Side

{* Elements

<< Add

e
R
|

OF.
Cancel
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T |
1D |2 ED|D[|2D499 Palette. .. | Layer I'I Title I

~ Tupe — Defined By £ Add |
@& Deformable & . Surface 43, F'l:usiti_v_e
= * Sufaces Elements  |Surface 262, Positive
" Figd W Elpies ) Hades Surface 289, Positive
Surface 319, Positive Delete
=il I ) Braperty Rt Eartact Surface 355, Positive _l
Surface 385, Positive Fezet |
—Output———————— Surface || Surface 418, F'u:usitive
£ Nodes © Cupves Surface 457, Pogitive ok, |

¥ Positive Side

% Elements Cancel

I'maBHOE — HE XBATUTh JUIITHUX HOBerHOCTeﬁ, YIIyCTUB HYXXHBIC. ..

ITpoBepkoii OyneT noacBeTKa MOBEPXHOCTEH KENTHIM LIBETOM:

Default XY View

Ecnu mpomsonuia kakas-oT ommoOka, He 3a0biBaiite, yTto y Bac ecTe mpeBocxomHas
BO3MOXXHOCTh BEPHYTHCS Ha LIar WK OoJiee Ha3aJ U MOBTOPHUTH ONEPALINIO 0oJiee aKKypaTHO.

I/ITaK, MPCAIIOJIOXKUM, UTO BCC I'PYIIIbI KOHTAKTHBIX HOBGpXHOCTGfI ObLIH BBI6paHBI. ..

CO3,I[EII[I/IM OJIHO €JUHCTBEHHOE CBOMCTBO KOHTAKTA:
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fd: Untitled - FEMAP

File Tools Geomety | Model Mesh Modify List Delete Group “iew Help TG

‘l *l 'l Coord Sys... ala {:{}l ElElﬁlglﬁml‘HXl@%@l

- Hode... Crl+h
Default XY Yiew Element... Chl+E

.
.

e

Material...
Froperty...

Load
Constraint
Analysiz...

Optimization...

Function. ..

Output

Geometry Uolume Surfaces
Modify Hove By Solid
1 Solid{s) Selected... -

be3 kakux nub0 M3MEHEHMii, coriamaemMcsi CO BCEM TAaHHBIMU, KOTOPbIE MPEACTABICHBI B
nuajore, v sxxMeM «OK»:
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Define Property - CONTACT PAIR Element Type
1Y 4 Title | feteriel =
Calor 11 Palette... I:a_lrler|-|— Elem/Property Type... |
— Friction Walues —LS-DYMNAZD
Static, T1 | Type |0.Default/General =] DYMA..
Static, T2 I [ Ore'way Contact ABADUS...
Dynamic I [ Offset
Decay Eqp I [T Penetration MU
Visous I ™| Shortest Maganal MARD
- —AMSYS
Dramping I i Closue I— ME M aztran...
—ABALLS Min Init Penetration I—
I™ Small Sliding ™ Tied k2w it Penetration I— Load...
[ Critical Penetration I— Clozed SHff Factar I— Save...
[T Extension Zone | Open Stff Factor | -
™ Smoothing I Marmal Tolerance I— S
™ Adist [ || PinballRegion [ ] je———
™ Weight (Explici) | Surtacs Offset . "'
Thickness A Area I— bax Contact Friction I— Caticel

ITocne «OK», sxmem «Cancely»

3anOMHHUM, YTO MbI CO3J1ad 4-€ CBOMCTBO, KOTOpOE COOTBETCTBYeT KOoHTakTam! I[lo3zxke,
KOoraga Ha OCHOBC CO3JAaHHBIX I'PYIIII KOHTAKTHBIX HOBCpXHOCTeﬁ, MbI GYIIGM CO31aBaTh KOHTAKTHBIC
naphl, ’TO CBOUCTBO (€20 HoMmep) HaM TIPUTOAUTHCS.

Haxkowner, MbI ITOOILIN K CO3JaHUIO CETKH. ..

7. Co3aaHue ceTKu

Ckaxy cpasy, 9TO CO3JIaHUE CETKH, B OTIMYUE OT MPEINICCTBYIOIIUX ITAOB MOJITOTOBKH
KOHEYHO-JIEMEHTHOM MOJIEJIN — MIPOIIECC HE PYTUHHBIM, a TBOPUECKUIA.

TyT HY)KHO y4eCTh MHOXKECTBO BKHBIX ()aKTOPOB, B PE3yJbTaTE YETO JOJHKHA MOTYyUUTHCS
CeTKa OOBEMHBIX OJJIEMEHTOB, «CIIUTas» B paHEC YKAa3aHHBIX CTBIKYEMBIX TOBEPXHOCTSX,
KOJIMYECTBO DJICMEHTOB HE TMPEBHINIAJIO HEKOTOPOrO TIOpora, a CTENeHb JUCKPETU3alliu B
OTJENIbHBIX YYaCTKaX OblIa KaKk MOKHO BhIIIIE!

[TpuanHO# BEICOKOW CTETICHU JUCKPETU3AIMN MOTYT OBITh KaK MPUYUHBI TOYHOCTH pacyeTa
OTHCNBHBIX O0NacTel (dem Ooavuue 31eMeHmo8, memM MOuHel pe3yibmam, NoepeuHoCHb
Pe3yIbmamos, 8bl36aHHAs NAOXOU OUCKpemusayuet. Mooenu modxcem odocmueams comen kpam!!!),
TaK M XapaKTepHble OCOOCHHOCTH MOJETH. BCIOMHUM, 4YTO KOHTAaKTHas 3ajadya y4YUTHIBACT
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B3alMIIEPECCUECHNE [IOBEPXHOCTEH KOHTAaKTHBIX map. M ecnu, Hampumep ceueHue OoaTa, B
pe3yibTare rpyO0oro MeEImMpOBaHMs IOJYyYUTCS KBaJpaTHBIM, a pacdeT MpeArosiaraet XoTs Obl
HEKOTOPOE BpaIleHNuE €ro BOKPYT CBOEH OCH, TOTJa Takoi OONT B pacdyeTe MOXKET BECTH ceds Kak
OpsSMOYTOJIbHAsl IIMOHKA, (UKCUpYIOIAs BpalleHHe B TAaKOM-)X€ KBaJIpPaTHOM OTBEPCTHH
(usHauanvHo npednonazaemom Kax Kpy2om, u He Meularouem pawjenuro 60ama 60Kpy2 ceoeli ocu).
T.e. B cmyyae ¢ KBaJpaTHBIM 0OJTOM MBIl IMEEM NPUHIMIHAAIBHOE HCKAKEHNE KOHCTPYKILUH 3a CUET
rpyooctu memmpoBanust! K Takomy Oonty cneayer otHectuch co BHUMaHuem! Ho u He
nepeycepacTBoBaTh. M3 Moero omsiTa Ckaxy, 4TO IMeEpel, MEIIHMPOBAHMEM, CIEAYET IMOCUUTATh
IPUMEPHOE YUCIIO AIEMEHTOB Ha KaXAyI0 OTACIbHYIO JE€Tallb, U IOTOM CTPEMUTHCS HE «BBLJIA3UTh)
3a OCYUTAHHbBIE MPEEbl, YTOOBI COXPAaHUTh O0IIIee KOJTUUYECTBO JIEMEHTOB.
Kak >xe M0O’KHO KOHTPOJIMPOBATh CTENEHb TUCKPETU3aLMK Npu MemrpoBanuu B FEMAP-e?

CambIM TpyOBIM CIIOCOOOM MOKHO HCIIONIB30BaTh 3a/IaHUE XapaKTEPHOTO pa3Mepa dJIeMEHTa,
JUTSE LIeJIOTO Tea:

Id: Untitled - FEMAP

File Tools Geomety Model | Mesh Modify  List Delete Group Miew Help TMG

Default Size... El Ewl -|-| Xl El @l&l

Size At Paoint..
Between. .. Size Along Curve. . _|
Eeaiat...

LConnection
Trahgition...

Interactive. ..

Editing...
Femezh

Edge Members...
Sraath..

Custarn Size Alang Curve. ..
M apped Divisions on Surface...
tesh Pointz on Surface...

Attributes At Point...
Attributes Along Curve. ..
Attibutes On Swiface...
Aftributesin Yalume:
Attributes On Sohd...

Copy
Fiadial Copy
Scale
Ruotate
Reflect

Extrude Approach On Surface. .

Rexolve Feature Suppression...
Sweep

Hodel Contact Contact Property
Property 4 Created.
Help About -

[Tocne BrIGOpa HeoOxonumoro tena, FEMAP aBromarnuecku npejuiaraeT CBOM BapHaHT
pa3Mepa dJIeMeHTa JJis 3TOTro Tena (1ub0 HeckonbKux mej, eciu Bol 6b16panu neckonvbko mei):
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Automatic Meszh Sizing |

— Size Far

¥ Tet Mezhing i~ Hex Meshing

— Basic Curve Sizing — Surface Intenior kMesh Growth

Element Size [T Growth Factor

IV Beplace Mesh Sizes an All Curves — Curvature-Bazed Mesh Refinement

¥ tin Elements on Edge

11

[ Refinement F atio 0,1
¥ Maxfngle Tolerance i I | Befite Surface Mesh

1

¥ tdax Elem on Small Feature

& —dzzembly 4 Mulb-Solid Sizing

Max Size of Small Feature 00522118 [ Adjacent Suface Matching

™ Wertex Aspect Ratio : = Remoyve Erevious Slaving c |
ance |
¥ Mapped Meshing Fefinemsnt = At Bafors

1

HO, KaxK TIIOKa3bIBa€T OIIBIT, B OOIBIIMHCTBE CJIydacB OTa BCJIWYHMHA SABJISACTCA
HCYAOBJICTBOPUTCIIBHO MaJioi.

B nanHOM cnydae, JUid yCTaHOBKM pa3Mepa 3JIEMEHTOB Obula BBIOpaHA TOJIBKO OJHA
miactuHa. [IporpamMma paccraBmia mpearoyaracMble MecTa y3JIOB Ha JIMHHAX 3Toro tena. Kak
MOKHO 3aMETUTh, Ha OKPYXXHOCTSAX OTBepcTuil OontoB Oyzaer 10 snemeHnToB. Pebpo mo BeicoTE
npezanonaraetr 3 sneMeHTa. Jpyroe pedbpo miacTuHbl OyAET COCTaBIATH 8 3yeMeHTOB. CaMoe ke
JUIMHHOE Pe0po, COCTAaBISET OTPOMHOE YHCIO 3JIEMEHTOB. Kak CHU3UTH YHCIO 3JIEMEHTOB Ha
JUTMHHBIX peOpax?
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BreoseMm KOMaHAy MCHIO JJIs1 YCTAaHOBKH PasMEpPOB CCTKHU I10 JTUHUAM!

Id: Untitled - FEMAP

File Tools Geometry Model | Mesh  Modify List Delete Group Wiew Help TMG

Eumey . Default Size... El Eﬂl -|-| Xl El EI@I

= Size At Paint...
Default XY Vie Between. . Chl+B Size Along Curve. . |
EiEiat:.. Size On Surface. ..

Lonhhection Size On Solid...
Tranzition. .

Interactive. ..

Editing...
Femezh

Edge Members...
Srmath..

Cugtarn Size Alang Curve. ..
Mapped Divisions: on Surface...
teszh Pointz an Surface...

Attributes At Point...
Attributes Along Curve. ..
Attibutes On Swiface...
Sftributes Wn Yalume.,
Attributes On Sohd...

Copy
Fiadial Copy
Scale
Boatate
Fieflect

Extrude Approach On Surface. .

Rexolve Feature Suppressian. ..
Sweep

Hesh Hesh Control Size On Solid
1 Solid{s) Selected...
Computing Mesh Sizes... -

U BriGepem 3tu 4 pedpa.
[Tocne 3aBepiienust BeiOopa u HaxaTusi «OK» mosiBUTCS 1HUanor yCTaHOBKU pa3MepoB (uu
yycna) >IIEMEHTOB Ha BBIOPAHHBIX pedpax:

Mesh Size Along Curves |

—Mezh Size — Made Spacing

{+ Egual % Parametric Reset
i~ Biased i~ Length

" Geometric Biaz

Hias Factar |1 .
[ | bim Elem on Lines

I | b Elem on Elozed Edges 12 :i =i ElEmErts Et S
Sl Elements &t End
I¥ it Elemmer Wier Edaes 2 -

£ Small Elements at Benter
= Sl Elements et Bath Erids Cancel |

i

= Mumber of Elements

" Element Size

il

MBI MOXeM OO yCTaHOBUTH HEOOXOAMMOE YHCIIO JJIEMEHTOB (ymo npednazaemcsi no
yMoOnyauuio, U ceudac npeonodcuno 73 onemenma), TUOO0 BBIOPATh YCTAaHOBKY IO pa3Mepy
DIIEMEHTOB.
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B rpade «Node Spacing» M0kHO BBIOpAaTh 3aKOH CTYLIEHHS Y3JI0B K OJTHOM WU IPYTOM, WU
o0erM BMecTe TpaHHMIAM JHHUH. 10 yMOJYaHHMIO — CTyIIEHHE OTCYTCTBYET, U Y3JIbl OYyAyT
pa3sMelIeHbl PABHOMEPHO.

Hrak, BBIOEpEM HE TpeIaraeMoe Yuciio 73 3JIeMEeHTOB, a, A0ImycTuM, 40...

Mezh Size Along Curves | %]
— kezh Size — Mode Spacing

+ Egual % Parametric Reset |
& Mumber of Elemerts ‘ " Biased " Length

i~ Geometric Bias

Bias Eactor |1 .
¥ | Rty Elerm at Lines

I'I—

¥ |ty Elerm onElozed Edges I'I2— ﬁ St EETEntE at
Smnal Elements st End

I¥ i Elesm e e Bdaes |2 5 <

) Simal Elemerts At [Eetiter
& Sl Elements et Both Erids Cancel |

I

" Element Size

FEMAP npocut npoJoykuTh BEIOOp TUHHUIA M YCTAaHOBKY MX JMCKPETH3AIMU, HO MBI JKMEM
«Cancel».

Jns pereHepanuu H300pakeHUs, B KOTOPOM Mbl YBUAMM TOYHOE COCTOSIHUE HOBBIX
IpeoIaraéMbIX y3JI0B, BHIOEpEM U3BECTHYIO YK€ HEM KOMaHIY:

ntitled - FEMAP

File Toolz Geometry Model besh Modify List Delete Group Yiew Help TMG

elolo]s] +[@]@le] alalmwle] = rEkE H+ x| o 28

wireframe
Hidden
Solid

+ +5
I

. v Enhanced Render

v Fender
v Fil
v Shading

v Mesh Size

Shirink.
v Offzets
Orientation

Dptions...

4 Curve(s) Selected...
Mesh Hesh Control Size Along Curve
4 Curve(s) Selected... -
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Default XY View

Kak M0OXHO 3aMeTHTh, TeTIEph CETKa OyAeT HAMHOTO PEXKeE.

Brmommanm MCHIMPOBAHUC HOHFOTOBHGHHOﬁ IJIaCTUHBI:
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I3: Untitled - FEMAP

File Tools Geometry Model | Mesh  Modifw List Delete Group Wiew Help TMG

‘l *l + | . | E Mesh Contral 3 |+—E|E!I;t.:|l o = mlz:ﬂgl Ewl _|_| Xl El @l@l

Default XY View Between. . Chrl+B Curve. .
EiEiat:..
LCannection
Tranzition. .. Hextesh Solids...

Hewestom ElEmerts...

Surface...

Editing...
Femesh Solime..
Edge Members...

St

Salids franm Elements..
Copy ; 3

Fiadial Copy
Scale
Rotate
Fieflect

Extrude
Fevalve
Sweep

4 Curve(s) Selected...
Hesh Hesh Control Size Along Curue
4 Curve(s) Selected...

Br16paB HeoOxoaumoe Terno (noxka umo moavko naacmury), xmeM «OK»...

FEMAP coo0rmiaet o ToM, 94TO pa3Mep JIEMEHTOB HE COOTBETCTBYET €T0 MPEACTABICHHIM O
pa3mepax dJIEMEHTOB Ul 3TOT0 Teja, U NpocuT Bac paspemienus Ha nepecyer. T.K. Mbl XOTUM BCE-
TaKH BBIIEPKATh CBOU YCIIOBHSI, MBI HE Ja€M €MY TaKOW BO3MOXHOCTH, B KMEM «NO»:

FEMAP ]

0k to Update Mezh Sizes ¢

All Curves already have Mesh Sizes. Presz Mo to uze curment zizes.
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[Hocnenuum nuanorom, FEMAP onosemiaer Hac o cienyromeid nHpopManuu:

" Wcnons3oBaTh T
Automesh Sohds N
CBOIICTBA DJIEMEHTOB,

KOTOPBIE MBI YKa3aliki

— Mode and Element Options

Made |0 |1— CSys IEI..GIDI:IaI Fectangular =] “Node | ' 3_T0F0 TClIa paHee .
Elem |D |1— Property ID..USE Meshing .-i'-.ttril:uutes‘(j Mew Prop... | Optichs. ..
— Mesh Generation IYyCK
I Tet Growth R atio I'IE— bo 1 =i
F‘Midside Modez - : Cancel |

[epen memmpoBaHUEM,
3TOT (JIAYKOK HEOOXOTUMO
CHSITh

[TonoxnaB HekoTopoe BpeMsi, FEMAP 3akoHUXT onepanuio MEUIMpOBaHUS:

fd;: Untitled - FEMAP

File Toolz Geomety Model Mesh Modify List Delete Group View Help TG
e[ +]t]+]| +[2|D|D] Al ¢ ElRgE B +¥| 2 28/8|
Default XY View . El

+ +2
I

Tetrahedral Heshing Performance...

Overall H 879249 ELEMENTS/HMIN.
Core Tet Generation : 1318875 ELEHMEHTS/HIHN. -
Ready - Modes: 1275, Elements: 3517 [Prop: 2 L O |Con: O |Grpe O |Qut: O IW i

Teneps HaM CTOMIIO OBl MPOBEPUTH — HE MTPOU3OIILIO JIM OLIUOKH MPU MEMIUPOBAHUN?




[Tpumep ucnonszoBanus FEMAP-a nisa cozganus K9-moneneit

JI71s1 3TOrO BOAEM B MEHIO YCTAHOBKH CEJIEKTA KypCOPOM, KIMKHYB OJMH Pa3 Ha 3aKJIaJKy B
IPaBOM HUKHEM YTIIy pabouero 3KkpaHa porpaMmabl:

I
[Eaond Sys,..

Bairt...
Curve. ..
Surface...

walme...
Solid...

Mode...
Element...
Material...

Prop: 2 |Ld: 0 [Con: 0 [Grpe O [Out 0 [OfF o
[TosIBUTCS BCILIBIBAIOLIEE MEHIO, B KOTOPOM CJIEAYET BBIOPATh IyHKT Property...

Tenepb 00BIYHOE COCTOSIHME Kypcopa 3aMEHHJIOCh aKTUBHBIM, U OH HaYMHAET pearupoBaTth
Ha TO, Ha YTO BBl HaBeaeTe MbIIIKOH. B ciyuae BeiOopa «Property...», MoaBoa Kypcopa K
CO3/IaHHBIM 2JIEMEHTaM CETKH, OYJIeT BBIOUPATh ATOT JIEMEHT, U MOCIIe HEKOTOPOM May3bl, KOTJa BB
HC 6YI[CTC JABUTATh MBIMKOﬁ, BBICBECTHUTBHCSI BCIJIBIBAKOIIIAsA I/IH(l)OpMaIII/Iﬂ O TOM DJJIEMCHTEC, Ha
KOTOPBIN yKa3bIBAET KypCop:

Ecnu B Texcte monckazku ctouT ciaoBo SOLID, To 3TO rOBOPUT O TOM, YTO BBIOpAHHBII
DJIEMEHT SIBJIAETCS OOBEMHBIM, U BCE CO3JaHHBIE IEMEHTHI I 3TOr0 Tela (U moabKo 3mo20, m.K.
07151 Opy2020 meia cemka mMo2na U He co30amuvcsl) ABISI0TCA 00bEMHBIMU, T.€. CETKa cO3/1aHa!

Eciu Bmecro cioa SOLID, Bel yBugute PLOT PLANAR, TO 3TO rOBOpPUT O TOM, YTO
Kypcop TMonajia Ha IOBEPXHOCTHBIN 3JIEMEHT, a 0ObEMHBIX 3JIEMEHTOB TaM HET, T.€. MEIIMPOBaHHE
ATOrO TeJla 3aKOHYMIIOCHh TOJIBKO MMOBEPXHOCTHBIM MEIIMPOBAHUEM, 0€3 BO3ZMOKHOCTH MPOJOJIKHUTh
co3raHue Oo0BEMHOM ceTku. B Takom ciydae HyKHO BO3BpalllaTbCs Ha3ad, M UCKaTh IYyTH, MO
KOTOPBIM MeEIHIEP CO31aCT OOBEMHYIO CETKY.
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Bepuemcs B ipexkHuil pexum BeiOopa:

e [P

Fairt...
Curve...
Surface...

salume,..

Sofid...

Mode..
Element...

EHTS/HMIH. Material...

HTS/HIHN. Froperty. .. =

|Prop: 2 |Ld: 0 |[Con: O |Gre: O [Out: O |Property o

Ckaxxy mapy CJIOB O XapaKTEPHBIX OCOOCHHOCTSX COBMECTHOTO MEIIMPOBAHUS HECKOJIBKHX
TeJ, CeTKa KOTOPBIX Mpernoaraet ObITh 00beIMHEHHON B OJIHO IIeJI0E.

B ciyuae memmpoBaHHs KOCTH, Y HAC €CTh HEKOTOpPasi OCOOCHHOCTh: KaKasi U3 MOJIOBHHOK
MOJIOMAHHOH KOCTH COCTOMT U3 HECKOJBKMX dYacTed. OTH 4YacTH OJHOH IIOJIOBUHKH
TIOJIPa3yMEBAIOTCS KaK OJTHO IIeJI0€, U MPEABAPUTEIBHO OBLIH MOJITOTOBJICHBI OTIepaIiell CO3JaHus
O00BETUHSIOMNX TTOBEPXHOCTEH B MECTaX TaK-HA3bIBAEMOT'O KOHTAKTa (He nymams ¢ KOHMAKMoOM 8
pacuemax, Kak Hanpumep NAACMUHA-Kocmy). B MecTax 3TOro CThIKa, CETKa Ha OJTHOM Teie OyneT B
TOYHOCTH COOTBETCTBOBATH CETKE HA JIPyroMm Teie. B TakoM ciydae, mociie MEMIMpOBaHUS, Y3IIbI
CETKH MOXXHO OyJeT OOBEIMHHUTH, U O0IIas CeTKa JUIi KaXKIOH M3 TMOJOBUHOK IOJIOMAHHOW KOCTH
OyzeT equHOM.

J7is MEMpoBaHUs ¢ TAKOW OCOOCHHOCTBIO, OT HAaC TPEeOYeTCsl OJTHOBPEMEHHBIN BHIOODP BCEX
COCIMHEHHBIX IO CTBIKYEMBIM MOBEPXHOCTSM TeJl, U X OJHOBPEMEHHOE MeIIupoBaHue. T.e. Jyis
TOTO, YTOOBI TIOJYYUTh CETKU Pa3HBIX TEJ OJTHOW MOJIOBHHKH TTOJIOMAaHHOW KOCTH, HEOOXOIUMO IS
MEIIMPOBAaHMs BBIOpAaTh BCE 3TH 4YaCTH (eciu Obl Mbl UX MeUUpOBAIU NO OMOENbHOCMU, MO
00WHOCMU CeMOK HA CMbIKYeMblX Mecmax He Oblio Obl, HecMOmMpsi HA Mo, Ymo Mbl
nPeosapumenbHo 8bINOIHAIU ONEPAYUI0 NOUCKA OOUWUX NOBEPXHOCTENL):

Ecin Tenam Mbl paHee HE 3aJaBajii KOHKPETHBIX pa3MepoB 3jeMeHToB, To FEMAP
ABTOMATHUYECKH TIpeJIaraeT HaM yKa3aTh 3TH pa3Mepbl (4mo 6 npuHyune He co8cem XOpouio, m.K.
00HU Yacmu Mo2ym Ovime 2py6o pazoumol, mozoa, ko2oa opyaue 0053aHvl Oblmb OeMalbHbLMU)
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Automatic Mezh Sizing Ed |

— Size For
£ Tet Meshng " Hez Meshing
— Basiz Curve Sizing — Surface Interior Mesh Growth
Element Size |0.0793942 I™ Growth Factor

¥ Beplace Mesh Sizes an Al Curves — Curvature-B azed Mezh Refinement

¥ Min Elements on Edge [ Refinement Fatio

¥ Max Angle Tolerance 25 ™| Fiefine Strface fdesth

e Max Elem on Small Eeature |6 ~ ssembly / Muli-Solid Sizing

1111

[ Wertex Aszpect Fatio
¥ Mapped Meshing Refinement ¥ adjust Colors

¥ Remove Previous Slaving C |
ahce

I'I—
IEI 1
Hlepse(Ee e el PE= e 0.0733342 ¥ adiacent Surface Matching

3amaB ke OJIMH €IMHBIM pa3Mmep Uid BceX Tel, Mbl JHIIaeM ce0s HeoOXoquMoi
Qg QepeHIranul B pa3Mepax JIeMEHTOB.

UtoOsI 3TOTO M30€KaTh, BepHEMCS Ha3ax (oremem « Cancel»), v 3a1aiuM pa3MepHl. ..

ITocne Toro, kak Mbl 3aJanud HEOOXOAMMBbIE Ha HaIl B3TJIAI pa3Mepbl SJIEMEHTOB
MEIIUPYEMBbIM TeJlaM, U MEePeluI K UX COBMECTHOMY MEIIMPOBAHUIO (He 3abbleaem, Ymo 8 3mom
cyyae ux HYJjiCHO 6blOpamuv 8ce émecme), TporpamMma yKe He MpeajaraeT HaMm BbIOOp OTHOTO
pa3mepa, a CIpalIfBaeT — COTJIACHBI JIU MBI Ha T€ Pa3Mepbl AJIEMEHTOB MEIIUPYEMBIX TeJl, KOTOPhIC
OBLIM YCTaHOBIICHBI PaHEe, WK, BCE-)KE, AaIUM OJIMH XapaKTEPHBI?

FEMAP =l

Ok to Update Mezh Sizes ¥

All Curves already have Mesh Sizes. Press Mo to use current zizes.

Yes

KoHeuHO ke MBI HEe COTJIacHHEI. ..

I[anee MOSBIISICTCS 3HAKOMBIH YK€ HaM OHUAJIOT:
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Automeszh 5olids
—Mode and Element Optiohs
Mode |0 I‘I 796 CSyz IEI..GIDI:uaI Rectangular j MHode Baram... Elem Param...

Elem D IEEIEEI 0.Uze Meshing Attributes |+ I Mew Frop... Optians...

— Mesh Generation

Ok

u S‘L_ME_‘CE Mesh Flnl'lrl Tet Growth B atio I'IE— ol =

Cancel |

[IpoBepsieM — Bce U Tena 001agal0T CBOMM COOCTBEHHBIM aTpudyToM (/Ipu mewuposanuu
UCNONIL3068aMb 3A0AHHblE paHee CBOUCMBA NIeMEeHmMOos8, amo, eclu Mbl KaKOe-mo U3 Meuupyembix
mei nponyCmuniu nepeo dMumM HAcpaoums CEOUCMEOM MAMEPUAnd, 4mo KpauHe He HCelamenbHO
0JIs1 pacuemos, npocpamma npeoslodicum uHoe, MeHee ussiuHoe coooujenue), u He 3a0bIBaCM CHSTh
(1axoK CO3/1aHUS «HEHYKHBIX» y3710B... JKMeM «OK»...

B nmpouecce memmposanusi, FEMAP MoxeT BbI1aBaTh COOOIICHNUS:
FEMAP |

Q Elementz do not form a single outer surface. There are too many elements connected to Modes 5338 and 5104,

OTO roBOPUT O MPOOIEMax B MPOIECCe MEIINPOBAHUS, U B OOJBIIMHCTBE CIIydae, KOHEUHO,
3aKaH4YMBAeTCsl HeyJauel Juist Kakoro-ot Tena... Ho mHorma moxer ObITh U HeT... Kmem «OK» u
IPOJOJIKAEM K1aTh OKOHUAHMS. . .

Mne nosesino! Ilo yka3aHHON paHee METOIUKE (npogepKa aKmueHviM 6blOOPOM 31eMEHNO8
Property... SOLID — PLOT PLANAR) s BBIACHMJ, YTO BCE CO3JaHHbBIE 3JIEMEHTHI MMEIOT THII
SOLID, T1.e. oHH OOBEMHBIC, a BBIJABAaCMbIC NPEAYNPEKICHHUs, BEPOSITHO, KAcaUCh KadyecTBa
HEKOTOPBIX OTAEJIBHBIX JIEMEHTOB. BoIlpoc kauecTBa 3JIEMEHTOB, B JAaHHOW CUTYyallUH HAac He
JOJKEH BOJIHOBATb.

Bri6epeM ¢puiabTp mpocMoTpa TONBKO 3JIEMEHTOB:
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3 —lo| x|

G| «| 2]+ +|@[@|D] &[S ¢| HAr= E -+ x| = 28]

e

@ Quick Options

View Quick Dptions
Wigw 1 Drefault = Wigw (:‘;:
Geomety Mesh Loads =
W Coordinate System ¥ Force v Heat Generation T
¥ Point v Mode [+ Moment v Heat Flux ==
¥ Curve W Perm Constraint W Thermal v ':'3”?'3.0“'3” o
¥ Element [¥ Distributed Load ¥ Radiation —
[v¥ Surface E%,
= Iv Pressure W Fluid Tracki —
v Lid Trackin
aunaary Others [v Acceleration . - ﬁﬁ
¥ Volume : v Urknawn Condition
I Constraint & ikl =l B £
[v Text i i [+ Monlingar Force
W Constraint Equation = o ¥ Fan Curve
v
¥ Contact Isplacement % Peiiodic Condition &
T

All Entities On All Entities Off

Entity Colors | Wiew Colors

Beset Yiew
Analysiz Entitiezs On ‘ Analysis Entities Off |
m Load/Conztraint On ‘ Load/Constraint Off | - Dane -
Checking Ele Labets On ‘ Labels 0if | Save Wiew. . :‘
ected to Ho~

Elements do

Geometry On Geometry CIFF

Wiew Quick Options - Turm on or off entibiez and labels Prop: 2 |Ld: 0 |Cor: O |Grp: O (Ouk: O |OFF
Yiew Quick Options
Wiew 1 Drefault =4 Wiew
Zeametmy kMesh Loads
[ Coordinate System [ Farce [ Heat Generation
| Paint [ MNode [ Moment [ Heat Flux
~ Cuve ™ Pemm Constraint [ Thermal 'l: ED?EFHDH
- 12kl adiation
 Guface Il: Distributed Load
Freszure : :
™ Boundary Others B et [ Fluid Tracking
) [ Unknown Condition
| okme | Canstraint | Velaciy [ Slip Candion
[ Test [ Constraint E quation [ Morlinear Force ™ FanCurve
[ Contact B Dicpizeamen [ Perodic Condition
All Ertities O All Entities OFf
kel el | Sl | Entity Colorz | "iew Colorz |
Geometry On | G eometry O ff |
Bezet Yiew |
Analyziz Entities On | Analyziz E ntities O
- - Load YWiew... |
Load/Congtraint On | Load/Congtraint O ff |
LabelsOn | Lapels 0 | Save View... |
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M mocMOTpuM Ha Hallly CO3AaHHYIO CETKY..

Default XY View

Default XY View
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U tenepsb 3aMeTHO, 0 yeM BCE-Taku «pyraicsi» FEMARP. ..

Ha ctbikax Ten ¢ TenoMm, pa3Mepsl JIEMEHTOB KOTOPOTO OOJIBILIE OCTAIbHBIX (CM. pUCYHOK
éblule) HeT CThIKa ceTok! DTo HenonycTumo!

I'ne moria ObITH OmMOKa?
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[IpocTo Ha OOmMMX JHMHUSX CTBHIKYEMBIX TEJd, T.e. TPAHUIAX COBMECTHBIX ITOBEPXHOCTEH,
ObUIO CTPOTO YCTAHOBJICHO pa3HOE KOJMYECTBO 3JeMeHTOB. CaMo cOOOM, YTO KaK U €BpOIITEICENb
HE BOMJIET B COBETCKYIO PO3ETKY C JABYMs OTBEPCTUSIMH, TAK M OJHO TEJIO C COTHEW AJIIEMEHTOB HE
COCTBIKYETCS C IPYTUM, €CJIM Ha Takoi->ke 1uHuM He 100, a 10 aneMeHToB.

[To 3TOMy, OTKaThIBaeMCsl 10 MOMEHTA MELIUPOBAHUS, U yCTaHABIUBAEM 00LIee KOJINYECTBO
3JIEMEHTOB Ha MPOOJEMHBIX JIUHUSAX. . .

Jly1g 3TOTO MyuIlle BCETO BKIIOUNUTh (QUIBTP OTOOPAXKEHHSI TOJIBKO KPUBBIX:

Load/Conztraint On | Load/Caongtraint OIff |

View Quick Options |
Yiew 1 Drefault 25" Wig
— Geometmy —Mesh——— -~ Loads
[T Coordinate System "] Farce [T Heat Generatian
[ Paint [T MWode [ Moment [ Heat Flu
¥ Cuve [ Pem Constraint [ Thermnal ™ Convestion
 Suface I~ Element I~ Distibuted Load | Radiation
™ Pressure : :
[T Boundary — Oth : [ Fluid Tracking
1% [ acceleration Eliine Condit
; nknowr Condition
[ valume ™ Constaint [ Welociy ™ Siip Condition
™ Test [T Constraint Equation I Nonlinear Force
- Disol [™ Fan Curve
I™ Contact Isplacement [ Periodic Condition
All Entities 0O All Entities OIff
= | S | E ntity Calars | Wigw Colors
Geometry On | Geometmy CFF |
Rezet Wiew |
Analysiz Entitiez On | Analysiz Entities DFf |
Load Yiew.. | .............................................

Save Wi, ..

LabelsOn | Labete0ff |

W Ha onuHAKOBBIX (Ha cosnadarowux no8epxHoCcmaX) IUHUAX PAa3HBIX TNl M MOBEPXHOCTEH
YCTaHOBUM OJIMHAKOBBIE KOJMYECTBA AIIEMEHTOB:
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T3 Untitled - FEMAP

File Tool: Geometry Model | Mesh Modify  List Delete  Group Miew Help TMG

@ wlalals _ |'|tn:|l ‘ Defaul Size... E‘EH|+‘><‘ ﬂ @|§|
™ - =

Size At Paint...

Between... Size dlong Curve... =10/ %

41 Feaion... Size On Surface...
LCaonnection Size On Solid...

Transitian... ; ey
Interactive. .. 1)
Editing T
o LCusztam Size Along Curve... ST
Femesh y 4 Divisi Sl x
S —— appe _ ivizions on Surface... ==
Mesh Pointz on Surface. .
Smooth... - )
Attributes At Point =]
C k...
FiilzlﬁiJaI o Attributes Along Curve... @'
Sl Attributes On Surface... ﬁﬁ
Fotate : - —
Reflect Attrbutes On Solid.... L
e Approach On Surface... =
Revolve Feature Suppression.. W
Sweep 1
Undoing Command. "
Tools Undo
Undoing Mesh Geometry Solids Command. -
Define mesh size along curves Prop: 2 [Ld: 0 |Cone O |Grpe O |Ouk: 0 (O

['maBHOE TyT — BHUMATEIBHOCTb.
He nponyctuTs, HO ¥ HE KIIMKHYTh JINIIHETO!

[Tocne HEeOOXOAMMBIX omepaluii, BepHeM (UIBTPHI B MPEKHEE COCTOSHHUE, YTOOBI MOXHO
OBLIIO BUJETH BCE, U IOBTOPUM MEUIMPOBAHHUE. ..

BriOpaB Bce HEOOXOAMMBIE CTBHIKYIOIIMECS Tejla, HE COMIACHUBIIUCH Ha NPEUIOKEHHE

YCTaHOBKH OJIHOTO XapaKTEPHOTO pa3Mepa AJIEMEHTOB M CHSB (IaXKOK CO3JIaHUS JIUIIHUX Y3JIOB...
3aIyCcKaeM IMpoIiecc. . .

CMOTpI/IM Ha 5JICMCHTHI:
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AR
oA
A

. . A
e Tl
WA
R
e

Bpone Ob1 Bcé ok?

T T
] o
= b
% %
] ]
=] =]

A BOT Ha pUCYHKE HUXE 3aMETHO, UTO BCE-TAKHU €I11€ HE BCE OK...
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Default XY View

S
SENCAYAY o

/]
v

I,
Y

Oy

A :
L N

Kak 6b1T? Bo3Bpammarscs, 1 HCKaTh. ..

MoskeT OBITh MBI 3a0bLTH (nponycmuiu) KIUKHYTh HA KPUBYIO U 3a7aTh € 00Iee 4uciio
3nemMeHToB. HO BO3MOKHO U Ipyroe — eciiv Meliep He CMOT ITOCTaBUTh TaM TO YUCIO0, KOTOPOE MbI
eMy HaBs3plBaIM. Torga mpoOiemMa pacmpoCTpaHseTcss € OTOW TNPOOJIEMHOW KpPUBOM Ha
MOBEPXHOCTh, KOTOpAs €NHA C 3TOM KpuBOil. T.e. HEOOXOANMO 3a/1aTh pa3Mep dJIEeMEHTa He TOJIBKO
Ha KpPHUBOM, HO M Bceil moBepXHOCTH. TyT OHa mNoka3zaHa ¢ Menkoi cerkoil. Ckopeil Bcero
MOJTy4aeTcsi Kak-Obl Tak, YTO MEHIMPYsl MOBEPXHOCTh MEIKON CEeTKOH, Mellep He CMOT CO37aTh
TaKyIO CETKY, KOTOpast Obl MOIJIa IPUCTHIKOBATHCSI K TOMY KOJIMYECTBY 3JIEMEHTOB, KOTOPOE MBI EMY
CKa3alli Ha KpUBOH... MOXHO ONPoOOBaTh YBEIHUUTH KOJIUYECTBO AJIEMEHTOB ISl BCEX KPUBBIX,
KOTOpBIE COBMAJAIOT C 3TOM MpPOOJIEMHON KpUBOM, HO TOTJA YBEIUYUTHCS YMUCIO AJIEMEHTOB B
IpYyroM Tene. A MOXHO M yBEIUYUTH pa3Mep AJIEMEHTOB Ha MPOOJIEeMHON MOBEPXHOCTH, M TOTIA
KpPOME TIOJTy9EHUS CThIKA T, MbI JOTIOJTHUTEIBHO YMEHBIINM O0IIee YHCIIO0 JIEMEHTOB.

Kak ObITh B K&XXJOM OTAETHHOM CIy4yae — 3TO M €CTh TBOPYECTBO, O KOTOPOM sl TOBOPHII B
caMOM HayaJie pa3zieisia O MepoBaHUH !

8. 3aBepLueHune

[Tocrne ycnemHOro coO3MaHHUS CETKH, HEOOXOAMMO 3aKOHYUTHh MOJTOTOBKY KOHTAKTHOU
3aJ]a4uM, MOCJIe Yero MOIETb MOYKHO CYMTATh [TOYTH TOTOBOM JJIS PacueTOB.

[TomuuTE, 5 TOBOPUI O KOHTAKTHBIX Mapax? Jlo MemmpoBaHUs Mbl 3aHUMAINCh CO3JAaHUEM
rpynn noBepxHocteil. Celuyac ke, KOrja y Hac YK€ TrOoTOBa CETKAa, Mbl MOXEM CO37aBaTh
MOBCPXHOCTHLBIC 3JICMCHTHI HAa CO3JJaHHBIX O6’bCMHLIX DJIEMCHTAax.

OTO HEe 3aHMMAaeT MHOIO BpPEMEHH, U €CIM BCE IMOATOTOBUTEIbHBIC OMNEpaluu ObLIN
BBINOJIHEHBI aKKypaTHO, TO Yepe3 nmapy MUHYT BbI cMeno MoxkeTe 3aBepiiath padoTy.
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Wrak, HeoOXoaMMO yKa3aTh, KAKHE U3 CO3JAHHBIX PaHEE IPYNI KOHTAKTHBIX MOBEPXHOCTEN
OyayT cCOCTOSITh B Mapax?

Ecin Bbl momHuTe, TO mepBoil rpymnmoil Oblia MOBEPXHOCTh HA IUIACTUHE, BTOPOM —
COOTBETCTBYIOIIME €W y4YaCTKM TIOBEPXHOCTEM Ha KOCTU. OTH MOBEPXHOCTH OyIyT
«KOHTaKTHpOBaTh». MOHN ONBIT TaKOB, YTO s CO3JAK0 TPyNIbl NOBEPXHOCTEH OJHA 3a OJHOW, B
COOTBETCTBUM CO cBOoel nmapoi. T.e. IUIsl co31aHus IEPBOM KOHTAKTHOM Iapbl, y4aCTBYIOT Ipymsl |
u 2. Jlna 2-it mapsl, rpynnsl 3 u 4. J{ns tpereit mapel, rpynmnsl S U 6. U nns 4-it mapsel, rpynmnsl
MOBEPXHOCTEN MO HOMepamu 7 U 8.

Hrax, BbI3pIBAEM KOMAaH]Y:

i3 Untitled - FEMAP
E

ile Tool: Geomety | Model Mesh Modife List Delete Group Wiew Help THMG

o] o] Covas a|a el ¢ Elx|5|=] [F -
Mode... Chrl+k
Default XY View [Iame—yy Ctil+E |
M aterial...

Froperhy...

Load L
Constraint ko
Analyzis. ..

SOKTN

B SorerSuice.

O ptimizatia... Contact Property....

Contact Parr... ; !
C 7
Qi e )
i i g e )(’ /
PR X
LT
S g
Ny’

v

|
OERRA T

W yka3biBaeM MepByl0 M BTOPYIO TIPYyMIbl KOHTAKTHBIX IOBEPXHOCTEH, BXOAALIMX B
KOHTaKkTHY10 napy. [lopsanok ykazanus (/-2 wru 2-1), B HallleM Clly4ae HE UMEET 3HAUCHUSI.

Define COMNTACT PAIR Element - Select Contact 5egments I

1D |329I3EI ED|DTI124 Palatte. .. I=a_|,ler|1 P[nperty|4--Uﬂtit|Ed | Tupe..

b aster |1 - Untitled - I Define Segment... | l—l
ak

Slave |2 .Untitled - Edit Segment... |

Cancel |

ITone «Property» crnemyer ykas3aTh Ha CIEAYIOIIMM, NOCJIE MOCIEAHErO CO3JAHHOIO HaMHU
cBoiicTBa. BecrmomuuM, uTo y Hac Obuto 3 Marepuasia, 3HAYUT 3 CBOMCTBA AJIEMEHTOB M KOTJIA MBI
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CO3/IaBaJId CBOMCTBA KOHTAKTHBIX 3JIEMEHETOB, TO TO CBOWCTBO HOCHIO HMHAEKC 4. DTO CBOMCTBO
OyJeT COOTBETCTBOBATH CBOMCTBAM KOHTAKTa, TAKUM HANpUMEP KaK TPEHHUE. ..

[Tocne 3aBepiieHus CO3aHUS BCEX KOHTAKTHBIX Iap, MOXHO 3KCIOPTHPOBAaTh CO3NAHHYIO
KOHEYHOAJIEMEHTHYIO CETKY B HEOOXOMMBIH (popmar.
Jns sxeniopta cetku B popmat ANSY'S, BeiOepHTe Clieayrolie KOMaH bl

[ Untitled - FEMAP

File Tools Geomety Model Mesh Modify List Delete Group

oo ol@| ala|]w
Opeh...
Save F4
Save ba..
Timed Save...
Irnpart 2
Analyze...
Motgs...
-
Fage Setup... ﬁaﬁﬁ;‘j
Prirt.. 1 gy
Printer Setu !.'4."' 11
it Setp. PO
Ficture » ﬁ#ﬁﬁﬁr‘
= Mg
Meszages 3 i‘#“*“ﬁi‘“ﬁ
S
SR
Prograrn 3 éﬁ%ﬂhﬁ
Fichui ol T
ebuild... L
TRy
Preferences... .‘ﬁﬂs

1Ch Ap3azs Zbodies MOD
2E:M ADiilledTest]_2 2 MOD
ACh . Ad3_azsd delMOD

A ChoAd3_azs2 MOD

]
-
N

e

i

YN

E st E Disagree.Choose a

Bri6epute mynkr ANSYS:




[Tpumep ucnonszoBanus FEMAP-a nisa cozganus K9-moneneit

Export To
—&nalysiz Format
Type  |1.5tatic ]
O ARARDLS  ALGOR
= BHETE
; i~ CAEFEM
" FEMAP Structural
¢ COAMSPRINT
O MASTRAM
¢ CFDESIGM
I S M aztran j
& COSMOS
= LS-DYNA3D " GEMESIS
o~
MARC  MSC/PAL 2
O SIMDAG
" MTAB*STRESS
i~ |-DEAS r
 PATRAN STARDYME
O WECAM
i~ Comma-Separated
| Ok I Cancel

CHUMHTE TaJO4YKy aBTOMAaTHYECKOrO 3allycKa BBINIOJIHEHHUS pacyeTa, Mocie 3arpy3ku B
ANSYS (3mo ne swcenamenvro, m.x. Mooeib mam HYH*HCHO ewje N0O20MAIusams OJis paciema)
ANSYS Model Write

— Flevizgion—

Title |

44 ®rite Commands for Automatic Solve

i By [ Use Iterative Solver [5.3 and above]

Analysiz Memony [Blank=Default]

I kButes

aE. Cancel

Ykaxute HeoOX0oauMoe UM Qaitiia
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Write Model To ANSYS EHE
Look in: Iﬁ DrillT et j - £ -

File name:  [rest Wfite |
Files of bpe: |;1N5v5 = AN5) =] Cancel |
S

B xonue sxcnopra, FEMAP nonpocur Bac caMomy BBIIOJHUTB 3TOT pacyer:

FEMAP |
OF to Begin Solution 7

Prezs v'es to automatically start the analysiz of the model that you just tranzlated.

, Ha 9TO MOXHO CKPOMHO OTKa3bIBATLCA, U UATH OTAbIXATh...
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