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Paznen 4

OBINUE UHCTPYMEHTDBI MOAEJIMPOBAHUA KPAEBBIX
3ATIAY

Teopetnueckue cBeeHUs O KpaeBbIX 3ajadax npuseneHsl B [Ipunoxenusx 4 ... 8. Bce onn
HY/IAI0TCSl BO BBEJCHUU COOTBETCTBYIOIIMX HAYaJIbHBIX U IPAHUYHBIX YCIIOBUW, Ha3HAYCHUS He-
KOTOPBIX JOMOJHUTENBHBIX YCIOBUM I TPOBEACHUS PacyeToB. I 3TOro MpUMEHSIOTCA UHCTPY-
MenTsl FEMAP kak o011ero Ha3Ha4eHHsl, Tak U CHEIHPUIECKHE.

4.1. O01mKe HHCTPYMEHTHI /ISl 32JaHUS] TPAHUYHBIX YCJI0BHIA

4.1.1. O0beKThI NPUJI0KEHUS TPAHUYHBIX YCJI0BHUIA

HavanbHble u rpannyHble ycnoBus ais KpaeBblx 3a1ad B FEMAP co3gatorcs komannamu
Model=>Load=>. B yactHoctH, koMannoii Model=>Load—=>Set... co3naercs HOBBIN WU aKTHBU-
pyeTcs paHee CO3AaHHBIM HAOOp HauyaldbHBIX M I'PAHUYHBIX YCJIOBMI: 3aJat0TCSl WM BBIOMPAIOTCS
ID u na3zBanue Habopa.

I'pannunbie ycnoBus 3amatorcs (001yro yacTh komanasl Model->Load-> omyckaem): B y3-
nax (Nodal...), y3nax Ha rpanu (Nodal on Face...), na nosepxnoctsax KO (Elemental...), B Toukax
(On Point...), Ha xpuBbix (On Curve...), Ha noBepxHocTsX (On Surface...). Komanna cHavana
BBI3bIBACT CTAHJIAPTHYIO TUATOTOBYIO MaHelb BbIOOpa 00beKTOB. Eciin 00BEKTHI, K KOTOPBIM OYyIyT
npukiaaeiBaThes 'Y, panee coOpaHbl B IpyNIbl, TO MOKHO BbIOpaTh HY>KHYIO IPYIIITy Ha 3TOH ma-
Henu (cieBa BHU3Y, B OKHE ,,Group”).

Bapuant 3aganus I'Y ,,Nodal on Face...” (y3715I Ha TpaH#) UMEET HEKOTOPhIE OCOOCHHOCTH.
CHauaza mosiBisieTcsl CTaHJapTHas MaHesb auanora Beidopa KO, ¢ momoripo KOTOpoil 1 KHOIIKU
»Method” Haznauarorcss KO mnm reomeTpuueckie 0ObEKThI, K TPaHIM KOTOPBIX OyAyT MPUKIIA IbI-
Batbes ['Y (manpumep: on Surface, T.e. y3161 KO Ha reomerpuyeckoil moBepxHoctH). IlosBurcs
nuanoroBas manens ,,Face Selection for Elemental Loads” (cm. puc.4.1). Ha Heit ecTs nath Bapu-
AHTOB yKa3aHUS I'PaHU AJI HAX0XKIEHUS y3JI0B:

e _Face ID” — Homepom rpanu (ctoponsl) KO (cm. puc.4.1-a); BBoguTcs B okHO ,,Face” ¢
KJIaBUATYpPbl UM BEIOOPOM KypCOpPOM ,,MBIIIK~ Ha pabodyeM MoJje, Korjaa MepIAaouil Kypcop Ha-
XOJUTCS B IHAIOroBOoM OKHE ,,Face”. Buumanme: B KO rpanu moryt umets HOMepa 1...6 makcu-
myM. Ectb pannoknonku ,,Front Face” (pponranshas) win ,.Back Face” (o6opoTHas rpans): 310
HMMEET 3HaUYeHUE U1 AByMEpHbIX KO;

Face Selection ] Face Selection

ethod Selection Info hethod Selection Info

Face |D Face |D
SN 0 Face [§ SN o Surace [3
ear Surface ear Suface
- Cancel . Cancel
) Mear Coordinates O Mear Coardinates Tolerance | 0,001
() pdiacent Faces (O gdiacent Faces
() Model Free Faces @ FontFace O Back Face () Model Free Faces
a) 0)
Face Selection Face Selaction
Method Selection Info Method Selection [nfo
8 =) Position 8Face b Element |7 Face
Mear Surface Mear Suface
@Eear Coordinates Tolerance [0.001 O;ear Coordinates Tolerance |20,
) Adjacent Faces Coord Sys | 0.Basic Rectangular ~ 'O Al Famzs [[] Matching Marmals Ornly
() Model Free Faces @y Ox Oz () Model Free Faces @ FiontFace (O Back Face
B) r)

Puc.4.1. lnanorosslie naHeau Ha3HavyeHns rpanu KJ: a) — Homepom rpanu B KJ; 0) — Homepom reo-
MeTPHYeCKOH NOBEPXHOCTH; B) — INIOCKOCTHIO; I') HANIPABJEHUEM HOPMAJIM K TPAHU
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e ,Near Surface” — HOMEpPOM MOBEPXHOCTU (FEOMETPHUECKOTO 00BeKTa, cM. puc.4.1-0);
BBOJUTCS B moJIe ,,Surface” w3 KiIaBUaTypsl WIH BEIOOPOM KypCOPOM ,,MBIIIK~ Ha padodyeM ToJe.
Benuunna ,, Tolerance” — MmakcuManbHOE pacCTOSIHUE I MOKMCKa y3110B KO Ha 3TO# MOBEpXHOCTH;

e ,Near Coordinates” — HazHa4aeMoO#l MIOCKOCThIO (cM. puc.4.1-B): BeIOOpOM (OIHOU U3
paarokHonok) ocu X, Y wiu Z, KoTopasi opmo20HAIbHA K TIOCKOCTHU € Y3JIaMH, U yKa3aHHUEM pac-
CTOSIHUS OT HayaJia KOOpAUHAT 10 3Toi tuiockocTH (Position);

e _Adjacent Faces” — kak Ha cocenHux rpansax (cm. puc.4.1-r): KypcopoM ,,MbIIIK~ HA pa-
O6oueM moJie BeIOUpaeTcs rpanb (cropona) KO (Homepa KO u rpaHu mosiBASIOTCS B COOTBETCTBYIO-
IIMX OKHAax IaHEJIM) U yKa3blBaeTCs JOMycTUMoe yrioBoe pacxoxnaeHue (Tolerance). Eciu Hop-
MaJib K 11000 rpanu KO (u3 crimcka BeIOpaHHBIX) ,,COBNAAACT’ ¢ HOPMAJIBIO K TPAHU yKa3aHHOTO
KD c¢ tounoctsio ,, Tolerance”, To k y3mam 3toii rpanu K3 Oyzxer mpuknaasBatbes ['Y. Onmumeit
»Matching Normals Only” MoxHO MOTpeOOBaTh MOJIHOE COOTBETCTBUE (,,HYJEBOE” pacXoxKie-
Hue). Ectb pannoknonku ,,Front Face” (pponransHas) wim ,,Back Face” (o0opoTHas rpaHb): 3TO
HMMEET 3HaUYeHUE U1 AByMEepHbIX KO;

o _Free Faces” — Harpy3ka OyJeT mpuIoKeHa KO BCEM CBOOOJHBIM OT Harpy3ku MOBEPXHO-
ctsam KD.

['V moryT 3amaBaThCsl Kak nojiHble WU pacnpeoeieHHble: Ha TIOBEPXHOCTH (per Area), Ha
nHe (per Length), B y3max (per Node).

Baumanmue:

e pacmpeneneHubie ['Y UMEIOT UMEHHO Ty CyMMapHyro BeTUYUHY, KOTOpas BBOJUTCS B JIna-
JIOTOBOM II10JI€;

e pacnpexneneHubie ['Y k ceomempuyeckomy 0OBEKTY MOTYT TPUKIIAIBIBATHCS KaK HEPABHO-
MepHasi Harpy3ka (kak (YHKIIMOHAIbHO 3aBHUCHMasi), HO Ha DKpaHE BCErja BBIVIAIAT KaK paBHO-
MEpHBIE;

e Bce 'Y, npunoxkennsie k KO, nuausm u nosepxHoctsaM, notom FEMAP pacnipenensier Ha
vz, [lpu 5TOM, ecnu y3en BXoauT B Heckonbko KD, 3Hauenne ['Y B y3ne cTONBKO ke pa3 anreo-
paMuecKu CKIIAIbIBACTCS, TEM CaMbIM (DAKTHYECKH B TAaKHUX y3JIax MPUKIAABIBACTCS VCPEOHeHHOe
3HaueHue ['Y, ecnu 3Tu 3HaYeHHs ObLTH Pa3HBIMU;

e HHOTJA IOCJE 3aIyCcKa aHaju3a 3a/a4M MOsBIIAETCS cooOIeHue, 4to neperoc I'Y ¢ Toro
WJIM MHOTO TeOMeTpHUYecKoro oobekTa Ha y3imbl KOC HeBo3MokHO. O mpUYHHAX 3TOTO U criocobax
HCKITIOYEHHSI 3TOTO HEeXKENaTebHOTO SIBICHUS n3NoxkeHo B Paznene 4.1.2.

4.1.2. Accounanum mexay oobekramu K9C u reomerpuyeckoii Mmoaesn

Geometry Associativity @

Operatian

BosmoxHocTs mpunoxeHus ['Y Kk reoMeTpudecKuM OObEeKTaM
mozaenu (Point, Curve, Surface, Solid) ympomaer npouecc 3amanHus

(&) Detach From
() ittach To

Geometry

O dany Interior Modes Only
() Paint

(%) Curve

() Surface

() SolidAYolume

[ oK ] [ Cancel ]

Puc.4.2. [Iuajgorosas
naHeJ/b acCOIUAIUH
00bEKTOB

I'Y. Ho reometpudeckue oobekThl nepenaot ['Y k KOC tonbko Toraa,
koraa 00bekTl KOC 1 3TH 0OBEKTHI ,,aCCOLUUPOBAHBI”. ACCOIMALNN
Ha3HayaroTcs aBromarnyecku, ecinu KOC co3nana Ha OCHOBE T€OMETpH-
yeckoil Mozaenu. Ho BosHukaroT u npyrue cutyauuu: K9C (ee yacts)
CO37laHa Ha OCHOBE y3JI0B (0e3 reoMeTpuu); HEOOXOIUMO MPHUIIOKHUTH
I'V numb x yacmu y3noB (unu KD) Ha MOBEpXHOCTH, ¢ KOTOPOH OHHU
acCOILMMPOBaHbl (HYXHO ,,0TAEIUTH” H30bITOUHbIe y31bl (i KD) or
MMOBEPXHOCTH); APYTHE.

Jnsa pemenus takux npodiem B FEMAP ects komanast Mo-
dify-> Associativity->Node... u Modify-> Associativity—> Element....
Bribupatorcss Hy)HbIe Y316l Wik KD, mosBisercs auaaoroBasl MaHeNlb
,»Geometry Associativity” (cMm. puc.4.2). Ha Hell Hy)XKHO yka3aTb BapH-
aHT neictBus: ,,otnenuts’ (Detach From) unu ,,acconuupoBats” (At-

tach To), BeiOpaTs T 0OBekTa W BBIOpaTh ero (ykazarb ID). Bapuanrt ,,Any” — OTIEeNUTh BBI-
Opansble y31bl win KO ot Bcex reomerpudeckux o0bektoB. Onuus ,Interior Nodes Only” no3Bo-
JISIeT OTAETUTH y3JIbl TOJBKO OT YKa3aHHOTO MeOMETPHUECKOr0 00BheKTa (KOTja yCTaHOBJICHA) WU
OJTHOBPEMEHHO M OT BCEX F'€OMETPUUECKUX 0OBEKTOB HUKHETO YPOBHs (0a30BBIX JAJIS1 YKa3aHHOTO).
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Hampumep, moBepxHOCTS ,,0UpaeTCsa” HA JIMHUU KOHTYpa, a 3TU JUHUM — Ha Touku. [loaToMy mipu
aCCOIMAIINHU y3J1a C TIOBEPXHOCThIO OH aBTOMAaTUYECKU aCCOILMUPYETCS C ,,0NOPHBIMK JIMHUSMU U
TOYKaMH.

Buumanmue: 11st accoruanyu ysna uian KO ¢ HOBBIM 00BEKTOM HYXKHO MPEABAPUTEIHHO MPO-
BECTH €ro ,,0TJCJICHHEe” OT BCeX APYyrux o0bekToB. KD OynmeT acconmmMpoBaHHBIM C T€OMETpUYC-
CKHUM OOBEKTOM TOJIKO TOTJIa, KOT/Ia ¢ HUM acCOIMUPOBaHBI gce y3inbl ganHoro KO. T.e., mig 060-
cobnenus KO nocrarouno oTaenuts oauH u3 y3moB K3.

4.1.3. BeeneHue 3Ha4eHHI TPAHUYHBIX YCI0BHI

3nauenus ['Y BBOAATCS Ha TUMANOrOBBIX MAHESIX C XapaKTEpHbIM HavyajoM Ha3BaHuA ,,Create
Loads ...” (cMm. puc.4.3-a). [lng Bcex BapHaHTOB OOBEKTOB MOKHO M3MEHSTH LIBET M300pakeHUS
I'V, ypoBenp (Layer), KoOpAMHATHYIO CHUCTeMy. BapuaHT I'paHUYHBIX YCIIOBHI BBEIOMpacTCs U3
cnucka. B 3aBucumocTu oT BapuaHTa OyayT aKTUBHBIMH OJHMH WM HECKOJIBKO CTPOK JHAIOTOBBIX
OKOH ,,Value” (BBomamMmbie 3HadyeHusi) u ,, ITime/Freq Dependence” ((pyHKIHOHaIBHAS 3aBUCH-
MOCTb, €CITU OHA HyXHa). DYHKIIMM MOXKHO CO3/1aBaTh 3apaHee WM C MOMOIIbIO KHOMKHU % (cM.
Paznen 1.8.1).

B 3aBucumocTtn ot o0nekta u THna ['Y B cekuuu ,,Direction” (HampaBieHHe) MOXET MOSf-
BUTHCS BO3JIC 6epXHell PAAUOKHONKK Haanmuch ,,Components” (koMrnoHeHTHI), ,,Normal to Ele-
ment Face” (nopmanbHoe k rpanu KD3), ,,Magnitude Only” (Tonapko 3Hauenue) uau ,,On
Element” (na KD).

B nocnennux nByX ciiydasix HampaBlieHUE HE HYKHO.

Korna nosiensiercs ,,Components” uinu ,,Normal to Element Face”, To HanpaBieHue neict-
Busi ['Y MOXXHO BbIOMpaTh OJHUM W3 JOCTYMHBIX METOJOB: BO-TIEPBBIX, YKazaHUEM 3HaueHUil ['Y
KaK KOMIIOHEHT BEKTOpa (B cekTope ,,l.oad”); BO-BTOPBIX — BBHIOOPOM COOTBETCTBYIOLICH paaHo-
kHomKH (,,Vector”, ,,Along Curve”, ,Normal to Plane” unu ,,Normal to Surface”) u ¢ nomorsio
KHOTIKH ,,Specify...” — 15 3a1aHust HEOOXOIMMOTO HAIIPABICHHUS WIH O0BEKTA.

Create Loads on Surfaces @

LoadSet 1 Untitled

Title Coord Sys |0, Basic Rectangular v

Heat Flux Per Area

Heat Flux Per Node

Heat Generation

Element Heat Flux

Convection v

Phase |0,

0. Mone

a)

Color 10 Layer|1 Advanced Load Methods @
F Direction Method Multiply By
nice ~
(%) Components () Constant O None ® Equation
O Wector (O Variable
Moment Per &rea () long Curve ® Data Suface Multipler Data
Mament Per Node
Displacement O MNamal ta Plane Equation 37
Enforced Rotation (O Nomal to Surface
Welocity Load
Fotational Yelacit o
Acn:caa\lgrr:ione —— WYalue Time/Freq Dependence D'ata Surface
Fotational Acceleration Fx o, 0.Mone w || Bey| [0.Mone -
Pressure o D
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr Fr 0. 0.Nore +I[
Temperature
Element Temperature FZ 0, 0.None v E]
Heat Flus

0)

Puc.4.3. [IluajioroBblie naHe/u AJisi BBeJleHUsI: a) — TPAHUYHBIX yYCJI0BMIi; 0) — ypaBHeHUs

Buumanmue: B ciiydae nosineHus: Haanucu ,,On Element”, ecnu I'Y 3anatorcst Ha nosepxho-
cmu KO tunia SOLID u AXISYMMETRIC, FEMAP B nporiecce moJAroToBKH K peIICHUIO 3a/1a4u
camMocmosmenbHo CO3/1aeT Ha y3jaX, YTO CYIIECTBYIOT U JiekKaT Ha YKa3aHHOM MOBEPXHOCTH, JI0-
MOJHUTENbHbIE HEKOHCTpYKTUBHBIE KO Tna ,,CHBDYi”, yepe3 KoTophle U NMPUKIaAbIBAET Ha3HA-
yeHHble ['Y u kotopsle nmotom otobpaxatorcs kak ,,PLOT PLANAR”. Ecnu ux yaaauTte, TO 0TO-
OpakeHHE PEe3yIbTAaTOB PACUETOB HA ITUX MOBEPXHOCTSAX MOXKET HAPYIIUTHCS.

Ecnu B cexun ,,Method” BeiOpats gaxe ,,Constant”, To 3ajaHHbIC BETHYUHBI MOTYT U3MeE-
HATBHCS: YMHOXAThCSI HA 3HAUYECHUE TMOIKIIOYEHHOMN C MOMOIIBI0 KHONKY (% (hyHKITUH.

Ecim B cexuun ,,Method” BwiOpath ,Variable”, To cTaHOBUTCS aKTHBHOW KHOIIKA
»<Advances...” (mpogomkenue). OHa BBI3BIBACT IUATOTOBYIO MaHenb ,,Advanced Load Methods”
(cm. puc.4.3-0), Ha KOTOpPOW AOCTYNHBI OJMH ... YEThIpe BapuaHrta: ,,None” (HeT), ,,Equation”
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(ypaBHenue), ,,Function” (¢pynkuus) win ,JInterpolation” (unrepnonsuus). [Tapamerpamu ypas-
HEHHH MOryT ObITh Juillb KoopauHatel X, Y u Z. Ypaenenue BBOIUTCS MO IpaBUiIaM aureOpsl,
TOJIBKO IEpel apryMEHTOM CTAaBUTCSl BOCKJIUIATENbHBIN 3HaK: !X. Dyukyusa BIOMpaeTCcs U3 CIIHCKA.
Ee aprymenToM moxer ObiTh jiuHa kpuBoil (11..vs. Curve Length), napamerp kpusoii (12..vs.
Curve Param) u T1.11., T.€. TEOMETPUUECKUE XapAKTEPUCTUKU. M Hmepnoasayus — TOAbKO JUHEWHas,
BJOJIb IPSMOM, 3aJaHHON JABYMS TOUYKAMU WJIM y3J1aMu (Ul BbIOOpa CYLIECTBYIOIINX y3JI0B/TOUYEK
€CTh KHOTIKH ,,LLocate 17 u ,,Locate 2”’). BuuMaHue: BRIUUCIEHHOE OJIHUM U3 BHIOpAHHBIX BapHaH-
TOB 3HAYEHUE SABISCTCA MACUMAOHBIM KOIDhuyuenmom, Ha KOTOPbII YMHOXKAIOTCS 6Ce 3HAYCHUS
I'V (Value), uro 3agansl Ha nanenu ,,Create Loads ...”.

Ecnu B cexuun ,,Method” BriOpath ,,Data Surface”, To B cekuuu ,,LLoad” cranHoBuTcs ak-
TUBHBIM T0JI€ (WJIM HECKOJIbKO mouiei) ,,Data Surface ...” (3TOT AOAT0XKIaHHBIA BapuaHT THOKUX
MeTo10B 3amanus ['Y Ha moBepxHocTsax nossuics juiib B FEMAP 9.3!). IIpaBee ot mons ,,Data
Surface ...” ects kHonka [, BRI3bIBarOmAas CrIMCOK KOMAHJ IS BEIGOPA BAPUAHTOB 3a[aHHS IPa-
HUYHOTO yCIJIOBHSL:

e _Along Coordinates Data Surface” (Bnosnb koopauHat, cM. puc.4.4-a): MO3BOJISIET 3a/a-
Bath kKoopauHatel (Location X, Y, Z) u ckansapusie (Tonbko Value X) mwin Bekropubie (Value X,
Y, Z) 3HaueHus B HUX. MoxHO npumeHats oT 3 g0 110 touek. J{is TouHOrO 3aaHUsl KOOPIUHAT
IyTeEM BbIOOpa Ha paboYeM I0Jie MOYKHO MCIOJIb30BaTh ,,Snap Mode” (cM. IOCIEIHIO CTPOKY
tabnuuel 1.4 Paznena 1). Jlnsg pegaktupoBaHus TabnuIiel ecTh KHONKY ,,Add”, ,,Update”, ,.Delete”
n ,Reset”. Knonka ,Paste” BcTaBisieT CTpOKy JaHHBIX B Tabnuuy u3 OydepHON mnamsTu
(Clipboard). Benennbie nannele OyayT mnporpammoii FEMAP cHauana anmpoKcHMMUpPOBaHBI
CIUTAWHOM (1o nopsoky ciedoganuss 8 mabauye), a TOTOM — TEPEHECEHbI B Y3JIbI KOHEYHO-
31eMeHTHON ceTku. C MOMOLIbI0 KHONKY ,,Options...” MOXHO BbI3BaTh NaHensb ,,.Define Options
for Variation” (cm. puc.4.4-0), rae BEIOpaTh KOOPJIMHATHYIO CUCTEMY U YKa3aTh HOMEP HOBEPXHO-
cmu, Ha KOTOPYIO alnfpOKCUMHUpPOBaHHAs CIUIAWHOM Harpyska OyAeT MPOeKTHpPOBAThCS MEpes MH-
Teprnoisinved Ha y3nbl. Eciau Bmecto paguokHonku ,,Define Multiple” BbiOpats ,,Number of
Points”, To 31ech MOXXHO OyZ€T yKa3aTh JIMIIb KOJIMYECTBO TOUYEK, a 3HAUEHUE — B pelakTope Tad-
nunel ,,Data Surface Editor”, kotopsiii MOXHO OTOM BbI3BaTh KomaHoi Tools>Data Surface
Editor. PaGoTy ¢ 3TuM penakTopoM TabIuUI] pacCMOTPUM B 3TOM Pa3zferne Huxe;

General Options
b Title
C% 0..Basic Rectangul
Wariation Optionz [ata Options Lo il h
(@ Define Multiple Along Curve Options Tabular Options
() Mumber of Paints Project Curve On Suface |3
Yarialion Locations Between/T abular Parametric Options
Location Value D
bl hs z bl as z
0 0 0 3 Arbitrary 30 nterpalation Options
1 z. = o o o
fad 2 4. 5. B [=} [=} Output Map Options
0K ] [ Cancel oK l [ Cancel
a) 0)

Puc.4.4. [luajiorosblie naHeJu 3aaHKsI: a) —IaHHBIX BJ0Jb KOOPAUHAT; 0) — JOMOJHUTEJbHBIX OMIUIA

e _Between Coordinates Data Surface” (mexny koopauHatamu, cM. puc.4.5-a): 3agatorcs
KOOpJMHATHI ABYX (Ha JIMHUM), YEThIpeX (Ha MOBEPXHOCTH) WK BOCbMU (B 00beMe) TpaHUYHBIX TO-
4yeKk (MUHUMYM U MaKCHMYyM), IPUUYEM 33/1al0TCS B SBHOM WJIM MapaMeTPUUIECKOM (Ha reoMeTpude-
CKOM OOBEKTE) BapuUaHTE, a TAK)KE 3aJal0TCS 3HAYEHUS] TPAHUYHBIX YCIOBUH (CKaJISIpHBIE (TOJIBKO
Value X) unu Bektopusie (Value X, Y, Z)) B atux toukax. MuaTepnonsauus — aunetinas. C momo-
b0 KHOTKH ,,Options...” Ha nanenu ,,Define Options for Variation” (cm. puc.4.4-0), uTo mosI-
BUTCSI, MOXXHO BBIOpaTh KOOPJIMHATHYIO CHUCTEMY, a TaKXKe, €ClIM KOOpAWHATHI 3aJaBaJIUCh Mapa-
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METPUYECKUM 00pa3oM, TO MOKHO C MOMOIIbI0 oty ,,Parametric Curve ID” win ,,Parametric
Surface ID” BBecTH (¢ KJIaBUATYphl) HOMEP COOTBETCTBYIOIIEH JIMHUU WA TOBEPXHOCTH;

Define Variation Between Coordinates Data Surface g|
Dz Title
Wariation Type [rata Options S
() 2 Paint Linear () 2 Paint Parametric () Scalar Define Uutput Map Data Surface E'
() 4 Paint Bilnear () 4 Point Parametric (&) Vectar oD |z Title
() 8 Paint Trilinear
Map Output D ata
“Wariation Lozations
Corner Locations WValues Output Set 1. M¥ MASTERAM Case 1
X Ay Z X N z
I Output Wectar | BO28. Axizym Radial Stess
2 [ Output By Group
c3
c4
ca
CE
c7 [ ok l [ Cancel ]
ca
Or 1 [ Cancel
a) 0)

Puc.4.5. lnasorossie NaHe u 3aIaHUA JAaHHBIX: a) — B Mpejeax; 0) — U3 pe3yJIbTATOB BbIYHCICHMIA

e ,Output Map Data Surface” (u3 pe3ynbTaToB pacueToB, cM. puc.4.5-0): BbIOMpaeTcs
OJIMH U3 Ha0OpPOB PE3yJIbTATOB PACUETOB U BEKTOP U3 HETO, WM MOCJE NOAKIYEHHs onuuu ,,Out-
put By Group” — co3nanHasi paHee rpymnma ¢ HeOOXOAMMBIMU JaHHBIMH. TakuM 00pa3oM MOXKHO
3a/1aBaTh TAKUE V37068ble HATPY3KU: CUIIbI, MOMEHT, CJIBUT, CKOPOCTb, BpalllaTelbHasi CKOPOCTh, yC-
KOpEHHE, BpalllaTeIbHOE YCKOPEHUE, TeMIlepaTypa, TEMIEPaTypHBI MOTOK; U TaKHE Jj1eMeHmMHble:
JIaBJICHUE, TeMIIepaTypa, TEMIEpPaTypHbId MOTOK, Jy4eBOM MOTOK, KOHBEKUHS W paauanus. BHu-
manue: FEMAP He nmpoBepseT JIOTHYHOCTh 3TUX Ha3zHaueHuil. C MoMolpo KHOMNKH ,,Options...”
Ha nosBuBIIElcs naHenu ,,Define Options for Variation” (cMm. puc.4.4-6) MOXHO BBEIOpaTh KOOP-
JTUHATHYIO CUCTEMY, a TaKKe€ B aKTUBHOU cekiuu ,,Output Map Options” BeiOpaTs B mosne ,,Val-
ues for Locations with No Map” (3naduenue s MmecT 6€3 ,,KapThl’, T.e. U T€X, 9TO He TOMaau B
OTPAaHUYCHHYIO T€OMETPUUYECKYI0 001acTh) OJIMH W3 BapuaHTOB: ,,0..Set to Zero” (3amoaHUTH HY-
asMu), ,,1..Set to Value” (mpumeHuTh BBeneHHbIe (B noisix ,,X or Constant”, .Y, ,Z”, 4ro cTa-
HOBATCS aKTUBHBIMHU) 3HAYCHHs), ,,2..Extend Closest” (pacmmpenue Ha caMblii OJM3KUNA OOBEKT),
»3..Interpolate” (nmuHeliHas UHTEPNIONAIUSA — IO YMOJTYaHUIO), ,,4..No Output” (He IpUMEHSTH HU-
KaKWX 3HaYEHUN);

Define Mesh Data Surface E‘
D |z Title:
ariation Tupe Diata Options
@ Mode D @ Scalar Define Equation
() Element 1D () Vectar o |z Title
Define/Fil Data Suface D ata DR
. Czyz for Data Suface | 0..Basic Rectangular £
alue / Equation
® Equation
Y
z T |
[ 0K I [ Cancel ]
a) 0)

Puc.4.6. Inajioropbie NaHe u 3aJaHUA JaHHBIX: a) — ¢ IPUBA3KOM K ceTKe; 0) — opmy.noii

e _Mesh Data Surface” (koopauHaTBl — ¢ KOHEUHO-IJIEMEHTHOW CETKH, CM. pHC.4.6-a):
BBOJIUTCS 3HaUEHHE WK (PYHKIMS, KOTOpas MoJyyaeT 3HadeHue: koopauHar y3i10B (XND(), YND()
unmu ZND()), reomerpuueckux 11eHTpoB 37eMeHToB (XEL(), YEL() wiu ZEL()) wiu reomerpuye-
ckux 1eHtpoB ctopoH 3neMeHToB (XEF(5), YEF(;) unu ZEF(;)). ®ynknuu onucansl B [Ipunoxe-
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Huu 2. Knomnka ,,Select Entities...” BbI3bIBaeT cTaHAApTHBIN quajor s BeiOopa y3moB wim K3, C
MOMOIIBI0 KHOTIKH ,,Options...” Ha nanenu ,,.Define Options for Variation” (cm. puc.4.4-6), uto
MOSIBUTCS, MOYKHO BBIOPATh TOJIEKO KOOPJUHATHYIO CHCTEMY

e _Arbitrary 3-D Data Surface” (mpou3BojbpHas TpexXMepHas MOBEPXHOCTH; IHUATOTOBAs
MaHeNnb MMeeT TOT K€ BUJ, UYTO M THaHelb Ha puc.4.5-a): AecTBHUs Takue ke, Kak B BapHaHTE
,»Along Coordinates Data Surface” (cM. BbIIe), X0Ts conepkanue — apyroe. C MOMOIIBI0 KHOTTKH
,»Options...” Ha manenu ,,.Define Options for Variation” (cm. puc.4.4-0), 4T0 MOSABUTCS, MOXKHO
BBIOpaTh KOOPAMHATHYIO CUCTEMY, a B ceKUuH ,,Arbitrary 3-D Interpolation Options” — BBecTu
3HaYCHHS B MOJX ,,% Locations to Include” (B3saTh % oT monoxxenus) u ,,Min Locations to In-
clude” (B3t MuHUMYM OT moJoxkenus). [Ipu 100% OyneT ocHOBaHO cpejHee 3HaUYEHHE CO BCe
NoBepXHOCTH, a ipu 0% — 3HaueHue u3 noius ,,Min Locations to Include”, koTopoe 10MKHO OBITH
>1.0;

e _Equation Data Surface” (ypaBHeHHEM, CM. puc.4.6-0): BBHIOMpAETCS THUI KOOPAMHATHOU
CHCTEMBI M BBOJIUTCS ypaBHEHUE JUIs BeIUMCICHUS 3HaueHus ¢yHkiuu. Kaonkoii ,,Calculation...”
BBI3BIBACTCS IUajoropas manens ,,Equation Editor” (cm. puc.1.11-6), rae ¢hopMyiry MOXKHO BBECTH
C TIOMOIIBIO TUAJIOTOB B CEKIUSX ,,Variables”, ,,Opt” u ,,Function” u kHonok ,,Insert ...”;

Define Tabular Data Surface @

P2 Tite Define Table Size 3]
“ariation Type Diata Optionz Define Table Size r—
(%) Parametric T able (®) Scalar Waries By... s -
u Divigions 1} b
() %YZ Table O Wector [ Divsions
v Divizions 0 o
Define Yariation Data [1Z Divizions
o
[ 0K ] [ Cancel
[ K ] [ Cancel
a) 5) B)

Puc.4.7. luanorosble naHej u 3aJaHusl JAHHBIX Ta0uleii: a) — ocHoOBHAs; 0), B) — BCIIOMOraTeJibHbIe

e _Tabular Data Surface” (Tabiuiia 1aHHBIX TOBEPXHOCTH, CM. puc.4.7-a). Brei3biBaercs
TOJBKO U3 maHenu ,,Data Surface Editor”. Ecnu B cexuuu ,,Variation Type” BbiOparh BapuaHnt
,Parametric Table” u uauIUUpOBaTh KHOTIKY ,,Define Data”, To mosiBUTCSA maHenb, M300paxKeH-
Has Ha puc.4.7-0, Te HyKHO yKa3aTb yenvle uucna ,,u Division” u ,,v Division”: Gyner coznana
mycTasi Tabnuia U3 V CTPOK U U CTOJIONOB (9TO SIBISETCS KOJIMYECTBOM MPOMEKYTOUHBIX TOUYEK B
KaKJIOM W3 HAIpaBlICHUH HA TMOBEPXHOCTH C uemvlpbMsi CTOPOHAMHU), KOTOpas MapaMeTpHUIeCKUM
00pasoM ,,pUBSI3bIBACTCSA K TMOBEPXHOCTH, JJII KOTOPOM Tabiuia cozmaercsa. Torna B Tabiuie B
crpoke U u B cronbie V 3HaueHus noxHbl 0bITh 0...1, mpuuem umeHHo 0 1 1 COOTBETCTBYIOT yT-
JaM MOBEPXHOCTU. MOXHO BPYUYHYIO 3allOJHUTH TOJIBKO YTJIOBBIE 3HAUEHUS, a MOTOM C ITOMOIIBIO
KHOIIKH £.° naTh KOMaHTy ,,Interpolate...” — Tabmuma 3anOJTHUTCS] HHTEPIIOTMPOBAHHBIMU 3HAYC-
HusMH. B cirydae BeiOopa BapuanTta ,,XYZ Table” u uaunuupoBanust kKHonky ,,Define Data” nos-
BUTCS TIaHEJb, U300pakeHHas Ha puc.4.7-B, TAe HYXKHO yKa3aTb yenvle ynucia ,,X Divisions”, ,)Y
Divisions” w/unu ,,Z Divisions”. Ecnu OyayT BBeIeHBI 3HAYCHHS JJIsI BCEX TPEX OCEH, TO OyneT
co3nana Z-cnoifHas tabnuia u3 X cToyonoB U Y CTPOK KaxKAas, a €CHM TOJBKO JJISl OJHOTO WU
JBYX — OJTHOCTIOMHAs Tabnuna (emie mycrtas). C moMorpio kKHonkH ,,Options...” Ha manenu ,,Define
Options for Variation” (cM. puc.4.4-6), 4TO MOSABUTCS, MOXKHO U3MEHUTHh KOOPJUHATHYIO CUCTEMY
JUTSL KOOPAWHAT TaOJHIIBI, a TaKKe B ceKuuH ,, Iabular Option” mis ,,Undefined Cells” (ue ompe-
JIeNICHHbIE SYeWKK) OMH U3 BapHaHTOB: ,Interpolate from Closest” (nHTepnonanpoBath OT OJH-
JKaWIIero, 1Mo yMoJI4aHuio) uin ,,Value” (BBecTu KOHKpeTHOe 3HaueHue). CHavana B Z-CIIOHHOM
tabnuie Bce Z=0. UToObl BBeCTH Ipyroe 3HaUCHUE, HYXKHO HABECTHU KypCOp Ha BKIAIBIII BHHU3Y,
HIETKHYTh TIPABOM KHOMKOM MBIIIN, BEIOpaTh KOMaHy ,,Properties...” u BBecTu 3Hauenue. C mo-
MOIIIBIO TIPAaBON KHOIKU MBIIIA MOXHO JOOAaBUTH/U3BATH CTOJIOIBI M CTPOKU TaOIUIBI (HABOAUTH
kypcop Ha X wimn Y, cM. puc.4.8-a), win BKIaAKu (Tabauiel npu Apyrux Z). Buumanue: o0s3a-

TEJIbHO HY)KHO J1aBaTh KOMaHAy Save Jisi COXpaHHOCTH Tabmuipl. Co3gaHHYIO TakuM oOpasoMm
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TaOIMIly MOXHO TOTOM TOJKIIOYHTH M3 Clucka B moinie ,,Data Surface” na manenu ,,Create
Loads...” (cm. puc.4.3-a) nocie BeiOopa Bapuanta ,,Data Surface” B cexiuu ,,Method”.

B Help, B paznene 7.2.3.1 Data Surface Definition Methods ects npumepsl npuMeHeHuUs
3TUX UHCTPYMEHTOB C OOBSCHEHUSIMHU.

JloGaBuM, 4TO JaHHBIC B TAOIUIIAX MOXKHO ()OPMHUPOBATH C MPUMEHEHHEM OJTHOTO BapHaHTA,
a MOTOM C MOMOIIbI0 OydepHOl maMsaTu nepeaaBaTh B Apyroi BapuaHT. Emie maHHbIe MOXKHO CO3-
JaBaTh B JIFOOOM TaOIMYHOM pemakTope, Hanpumep, B Excel u kommuposats uepes Clipboard.

OtHocutenbHO maHenu ,,Data Surface Editor”, o xoropoii mua peds Bbllle, TO OHA (CM.
puc.4.8-a), Bei3biBaetcs komanaoi Tools>Data Surface Editor. Ona umeer, kpome TaOIUIBI (MK
TaONIUIl HA BKIIAJKaX ), KHONKU yIpaBleHUs, onrucanHble B Tadnuie 4.1. Camast neBas U3 HUX BbI3bI-
BaeT WJIM AUAJOr BbIOOpa CYNIECTBYIOIIMX TaOdMIl (IO YMOJYAHUIO), WIK AUHAMUYECKOE MEHIO,
n3o0paxxeHHoe Ha puc.4.8-0, ¢ KOMaHAaMH BBIOOpA OMKCAHHBIX BBINIE CEMU BAPHAHTOB CO3AAHUS
TaOJIHIIBI JAHHBIX, C KOMAH0M BRIOOpA CYHIECTBYIONIUX TaOIUI] U KOMAHIOW yIaJIeHUs TaOuII.

Data Surface Editor ® ,E Along Coordinates Data Surface. ..
+ - la-| 42| €y | o5 | R I% T Between Coordinates Data Surface. .,
D=5 OE ©utput Map Data Surface ...
Title = TabularDatasurf 01 1
Type = %7 Table, CSys =0 g Mesh Data Surface. .,
o 1 2 3 7 {5 Tabular Data Surface...
¥ Insert Columnn
x == el Eri ﬁ Arbitrary 3-D Data Surface. ..
1 W :
5 €| Clear Data (9" | Eguation Data Surface. ..
3 Clear Selecked ¢ Reload/Edit Data Surface. ..
4 s
T Zal Width # Delete Daka Surface. ..
4| » 503, value=0. Y, 2(1), value=2.3, (Z(2), vald mamn

a) 0)
Puc.4.8. luanorosasi nanejb peJaKTUPOBAHMUS TA0JUIBI (2); IMHAMUYECKOE MeHI0 kKoMaH] (0)

Tabauna 4.1. 3HaueHus1 JIEKTPOHHBIX KHONOK MaHeJu ,,Data Surface Editor”

3arpy3ka TabauIbl ¥ BBI30B TUHAMUYE- Br130B IMHAMHYECKOT0 MEHIO ¢ KOMaH-
+ 7 B T

cKoro mMeHro puc.4.8-0 JJaMU COXpPaHEHHUs

Br130B nanesei, n300paxeHHBIX Ha
v ’ P €& | Yioanenue TaOIUIIBI

== | puc.4. 4-a, puc.4.5 unu puc.4.6

BpI30B TMHAMUYECKOTO MEHIO ¢ KOMaH- % | Kormposanue ta6muus! B Clipboard
Ed

- | mamu Aling Output Map...,
Plot Output Map... u Interpolate...

&y

Bcraka tabmuis u3 Clipboard

Ecnu Tabnmia co3gana mo Bapuanty ,,Qutput Map Data Surface”, To 11t mpuctiocoOeHus
TaGJII/II_H:I K HOB80U CETKE KOHEYHLIX 3JIEMEHTOB MOKHO NPpUMCHHUTH (C IIOMOIIBIO KHOIIKH i) KO-
Manny Aling Output Map... (,,BBIpOBHATE” KapThl pe3ynbTatoB) uiu Plot Output Map... (yua-
CTOK KapThl pE3yJIbTaTOB).

4.1.4. ManunyaupoBaHue Ha0OpaM rPAHNYHBIX YCJIOBHI

Habop rpann4HbIX ycI0BHH — 00BEKT, KOTOPHIM MOKHO MaHUILYJIUPOBATh: KOIMPOBATH, yAa-
JSITh, PEAAKTUPOBATh, KOMOMHHUPOBATh, MAaCIITAOUPOBATH, IPEBPAIIATh U T.I1.

4.1.4.1. KonupoBanue Ha00OpOB rPAaHUYHBIX YCI0BHUI

Komanmnoit Model->Load->Copy... co3maercst HOBbIi Habop 'Y, ABISAIOMIKIACS KOMHEH aK-
TUBHOr0 Habopa. [Ipu 3ToM MokHO yka3aTh ero Homep ID u caenate aktuBHbIM. HOBbII Habop Oy-
JIeT UIMETh CTapOe Ha3BaHKE, & U3MCHUTH €r0 MOKHO C oMoIbio komanael Model>Load-> Set....

4.1.4.2. YajleHue H peJaKTHPOBaHHE HA00POB I'PAHMYHBIX YCJIOBHH

[TonHoe ynanenue akTuBHOro Habopa I'Y mpoBoaMTCS ¢ MOMOIIBIO KOMaHAbI (OOIIyI0 YacTh
Delete->Model> onyckaem) Load-Set...; Ha3HaueHHBIX OTHeNbHONH KkomaHnoW — Load-
Definition...; Tonpko HauanbHBIX — Load-Body...; Beioopouno — Load-Individual.... B mocnen-
HEM cilydae nosiisieTcs nanens ,,LLoad Options” (cM. puc.4.9-a), Ha KOTOPOH HY>KHO OCTaBUTh BbI-
OpaHHBIMH TOJIBKO T€ BapuaHThl ['Y, 4To OyIyT ynanarscs.
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Jlns  penaktupoBaHus akTuBHOro HaOopa I'Y maercs komanma Modify—> Edit->Load-
Individual ..., na nanenu ,,Select Type of Load”, uro nossnsercs (naeHTu4Ha naxnen ,,L.oad Op-
tions”, cm. puc.4.9-a, Ho oTcyTcTBYeT KHOMKA ,,None/All” u cexmus ,,Other Loads”, a Bce omiuu,
KkpoMme ,,Select All” 3aMeHeHbI Ha PaIMOKHONKH), BbIOMpaeTcs HeoOxoaumMblit Tun I'Y. Eciou Takoi
tun ['Y nelcTBUTENBHO CYIIECTBYET UM €CIU BBIOpAHHBIM BapUaHT pPEAAKTHUPOBAHUS BO3MOXKEH,
MOSIBUTCSL COOTBETCTBYMOIAs maHens ,,Create Loads ...”, rie MO)KHO M3MEHUTH 3HaudeHue ['Y.
Jpyras xkomanma: Modify->Edit->Load-Definition ... BbI3bIBacT CNHMCOK M3 HAa3HAYCHHBIX OT-
nenpHON KoMaH 101 HabopoB 'Y, nocie BbIOOpa OTHOTO U3 HUX MOSBISIETCS COOTBETCTBYIOILAS Ma-
Henb ,,Create Loads ...”, rjie MOXHO U3MEHUTH 3HaducHue 1Y,

4.1.4.3. J/InneiiHoe KOMOMHUPOBaHUE HA0OPOB rPAHUYHBIX YCJIOBHI
Haercs komanga Model->Load—>Combine..., na nmanenu ,,Combine Load Data”, uyro mno-
sisieTcst (cM. puc.4.9-6), u3 cmnucka ,,From” BeiOupaercs ouepenHoi HAOOpP, YCTaHABIMBACTCS
MacmTaOHbli kK03 duiueHt ,,Scale Factor”, naercs komanaa ,,Add Combination” (MoxHO HC-
T0JIb30BAaTh JIUIIL OJMH Habop). B morne ,,To” MoxHO BRIOpaTh, Kakoi HaOop OyneT MOAUQHUIHPO-
BaThCs, uiH, ocraBuB 0..New Set, BBectu B none ,, Title” ums HoBoro nHadopa ['Y. Ilo ymomuanuto
co3naeTcs HOBBIM HaOop ¢ HOBBIM ID m HazBaHWEM, YKa3bIBAIOIIMM Ha CO3/IaHHYIO KOMOHMHAITUIO
HabopoB (cM. Habop 4. Ha puc.4.9-0, KOTOpbIK co3nan komOuHalueit HabopoB 1 u 3 ¢ koI PduIm-
eHtamu 1. u 4. coorBeTcTBeHHO). Ha3Banue mob6oro Habopa MOTOM MOYKHO H3MEHHUTH C TIOMOIIBIO
komanael Model>Load—>Set.... B HOBbIX HaOOpax BO3MOXKHO IMOSIBJICHHE OJAMHAKOBBIX 3JICMEH-
toB ['Y. Jlnst ux oObeaunHeHus Heooxoaumo aath komanay Tools—> Check-> Coincident Loads... u
yka3aTth ID HabGopa. Eciu takue snementsl I'Y HalifieHbl, MOSABUTCA 3ampoc 00 UX 0ObEAMHEHUH.
Buumanmue: I'Y , Temperature” He KOMOMHHUPYIOTCS, a UCIOIB3YETCS nociedHee (I TAHHOTO
y3na win KO) Ha3Hauenue.
Combine Lioad Data X

From Optionz
1.Load 01
2.Load 02

| Scale Factor 5
Load Options El 3.Load 03 -
Defined On 4.1.51 + 43
. T
Modes/Elern [ Point [ Curve [ Surface i
0. Mews Set w
Modal Loads Elemental Loads Fluid Loads
Title: Load_05
Forces/tMoments Distributed Load Pressure
Welocities Unknown Condition 5 "3 Load 03 —
Accelerations Slip Condition
Far Curve
Temperatures [¥] Temperatures
(4 Temp Feriodic Condition o
Heat Generation Heat Generation S
Heat Flux Heat Flux SRS
LConvection
NL Force Radjation MNonlinear / Dynamic
Scale Loads By
oK Cancel Muliply By
1,
0.
a) B)

Puc.4.9. lnuanorosslie naneau: a) — Bpidopa sapuanros I'Y; 0) — macimirabupoBanusi Habopos I'Y;
B) — KOMOMHUpPOBaHusi HadopoB ['Y

4.1.4.4. MacmitabupoBanue Ha0OPOB IPAHNYHBIX YCJIOBHI

Jaetcs komanna Modify—> Update Other->Scale Load...; Ha nosBuBLIeiics naHeny ,,Select
Type of Load” (uaentuuna nanenu ,,LLoad Options”, cMm. puc.4.9-a, HO ¢ paAMOKHOIIKAMHU BMECTO
omuuii) BeiOMpaercss Heooxoaumblii Tun ['Y. Ecnu takoit tun I'Y neHCTBUTENBHO CyIIECTBYET U
€CIIM BBIOpAaHHBIN BapHAHT PEJAKTHPOBAHUS BO3MOXKEH, TIOSIBUTCS CTaHAapTHAs TTAHETh [T BEIOOpa
00BEKTOB, K KOTOPbIM IpuiioxeHsl 'Y, morom — nanens ,,Scale Loads By...” (cm. puc.4.9-), rne
MOJKHO yKa3aTh MacmTaOHbIi K03 duuent ,,Multiply By” u 3HaueHune, KoTopoe OTOM IpHUOaB-
nsiercs (Then Add).
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4.1.4.5. Ucnoab30BaHue pe3yabTATOB PACYeTOB /ISl 3a1aHUA TPAHUYHBIX YCI0BUH

Pesynbratsel pacuetoB Nastran moMemiaet B Qaiinsl ¢ pacmuperrem uMeH .op2 (a FEMAP — B
¢aiin npoekra .mod) B BUE TAOIUI[ CO CTOIOIAMK (BEKTOpaMH) 3HAYCHHUH B y3JIaX: TEMIeparypa,
ee rpaauentsl (TC); nepemenienus, Hanpspkenus, aApyrue (HJIC). B HekoTOpbIX cuTyanusx moiy-
YEHHBIE PE3YJIbTATHl PACYETOB UCIIONB3YIOTCS Kak ['Y 11 mocnenyromux pacyeToB. XapakTepHbIi
IIpUMEp: paclpesiesieHe TeMIlepaTyp — Ui pelleHHs 3ajjauyd O HampsKeHHO-Ie(pOpMUPOBAaHHOM
cocrossanu (HJC) tena. Hpyro# mpumep: HIC Tena xkak HavaabHBIN I JATBHEHIINX PAaCcYETOB.
Bo3HukaeT HEOOXOIUMOCTh B MOJKIIOUYEHUH HIIM, HA000POT, OTKJIIOUEHUH PE3yJbTaTOB, UX KOM-
OWHAIMH, BEIOOPOYHOM TIOKITIOUEHHUH U T.I1.

Haetcs komanna Model->Load—>From Output...; Ha nosiBuBIIeiics maHenu ,,Select Type
of Load” (unentnuna nanenw ,,L.oad Options”, cM. puc.4.9-a) BeiOupaercs HeoOxoaumebnii tur ['Y
(y3noBsie unu snemenTHeie). [losBuTcs manens ,,Create Loads From Output” (cm. puc.4.10-a).

Ha wneii B okne ,,Layer” yctaHaBnuBaeTcs HOMEp ypoBHs, B OKHeE ,,Qutput Set” BriOupaercs
HaOOp pe3yNbTaTOB pacyeToB, B okHax ,,.X Vector”, .Y Vector”, ,,Z Vector”, ,RX Vector”, ,RY
Vector” u ,,RZ Vector” — BeKTOpHI pe3ysbTaToB pacueToB. Eciu coznmatorcs snementHeie I'Y, TO
Heo0X0MMo yKa3zaTb HoMep cTopoHbl (pedpa) KO (Face ID), x kotopomy 'Y OyayT mpukiaabl-
BaThCA.

X

Create Loads From Output
Load Set 1 Load 01

M. Temperature w

Map from Model Output
Source

From Model

X

Calar |10 Layer |1 Output Set | 2.Case 1 Time 1. » st_20_MTemp P

Fezults on Group 1. TempEl_01 £

= Wectar

Output Set 1.Caze 1 Time 1. £

Output Y ector 3. Temperature w

l [ Cancel Walues for Locations with Mo Map |0..5et to Zemn v

a)
Expand Geometric Loads g]
Load Set 1 Load 01
Operation Targst
() Expand [] Corwvert To Mode/Elem Tobodel Loads | To Data Surface
Hodal Elemental
() Compress
O Farce (O Pressure
Type () Displacement
@ Allin Set (®) Temperature (O Temperature
O On Pointz
() On Curves = .
O On Suaces T
B) 0)

Puc.4.10. InasoroBblie navean: a) — co3ganus I'Y u3 pe3yabraToB pacueroB; 0) — co3nanusa I'Y u3
pe3yJIbTaTOB PacyeToB APYroii Mojesn; B) — npeodpasoBanusi I'Y

EcTb BO3MOXHOCTBH MCIOJIb30BaTh UCXOJHBIE JaHHbIE U3 Apyrol Moxaenu. KonewyHo, 3tu mo-
JIeJIA TOJKHBI ObITh pOACTBEHHBIMH. Ellle 01HO orpaHuYeHue: ToNbKo A AByMepHbIX KO u Tomib-
KO IIEpEeMEUICHMsI UM TemIepaTypbl. MoJenb-ucTouHuK Hy>XHO OTKpbeITh B FEMAP u co3nate u3
HeoOXoauMBIX IByMepHbIX KD, umeronux pes3yiabTaTbl pacueroB, rpynmy (wiu rpyimsl). [Totom
HYKHO MEPEHTH K yenesou Moaenu, n1ath komanay Model->Load->Map Output From Model....
Ha nosBuBmieiics nanenu ,,Map from Model Output” (cm. puc.4.10-6) BeIOMparoTCs: MOJETb-
ucTOYHUK (B moje ,,From Model”), rpymnna c pe3yiabTatamu, UcXoaHbIi Habop (Output Set) 1 Bek-
Top (Output Vector). Emie nyxHo B mose ,,Values for Locations with No Map” BeiOpaTh, KaKuUMHU
3HAUEHUSMU 3aI0JHATh OTCYTCTBYIOIME B MOJENHU-UCTOYHUKU AaHHbIE: (..Set to Zero (Hynsimu),
1..Set to Value (wm xoncrantoi (mone ,,X or Constant”), win koopauHatamu X, Y u Z);
2..Extend Closest (3HaueHue — IMHEHHAS anMpOKCUMAaIUs ¢ ONKalIX 1ByX y31oB); 3..Interpo-
late (uaTepnonupoBanue); 4..No Output (Hukakux 3HaueHuit). B cexmum ,,Target” na BKiIampIIe
,»To Model Loads” Hy)XHO yKka3aTh, K KAKUM OOBEKTaM Harpys3ka Oy/eT MpHUKIaabIBaThCs (y3/1aM

WU dJIEMEHTaM) W KakuM oOpa3oM oHa Oyzaer TpakToBaThes: Kak cuia (Force), mepemernienue
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(Displacement), naBnenue (Pressure) wnu temmepartypa (Temperature). MoxxHo mnepeiitu Ha
BKIAJKY ,,To Data Surface”, roe HabpaTh uMs TaOnuiibl, 4TO OyJeT co3AaHa (BHUMaHHe: 00e MO-
nenu 1oJkHbl UMeTh KO ¢ oquHakoBeiMU HOMepamu). PaboTy ¢ 3TuM Tunom TaOiauIbl paccMOTpe-
HO B Pazmene 4.1.3.

[Tocne xomanas! ,,OK” mnosBuTCA naHenb i BbIOOpA y370B, AJI KOTOPBIX CO3JAeTCsl Ha-
rpy3Ka COIJIaCHO Ha3Ha4eHUsM B noJe ,,Values for Locations with No Map”.

: : . Komanna Model->Load->From Free-

iew 1 Untiled body... (U3 cBOOOIHOTO TENa) TMO3BOISIET
Fieslne Slple Freebedy Group CO37aTh CHWIOBYIO Harpysky B y3jax Tena U3
[¥] Show Freebady Display O Active (D More (O Select
foniod Lond CHUCTEMBbl YpPaBHOBEIICHHBIX CHJ, YTO ObLia
DDIB. o3es Freebady Options

:ziic;z:t\_:::zhon Loads [] Show Forces ] Show Moments [] Entity Colars HOqueHa B Hp@I[BIIlym@\l}/I pacque. qTO6BI
& Sl St KOMaHJa CTajla aKTUBHOW, HY)KHO BBIBECTHU
A1 ey e edzs (1300pa3uTh) ATy CHCTEMY Ha pabodeM IoJe.

[[] Scale Wectors by Magnitude .
A . i Jns  »toro pmaerca KomaHma ,,.View—>
[#] Mirirmurn Yector Magritude | 1.E-8 SeleCt'°'” (H‘HH ”FS”)’ Ha HHaHOrOBOﬁ ITaHCTH
Fieeboch TolalLoad [ Display Vector Componerts ,View Select”, 4T0 MOSBUTCS, HTHULIUUPOBATH
Show Laad on Interface v
Coler 20 KHOTIKY ,,Deformed and Contour Data...”,
(o [ cowel | noToM Ha mnaHenu ,Select Postprocessing
Data...” — knonky ,,Freebody Display...”.
Puc.4.11. Iluanorosas nanenu onuuii Freebody TosiButcs naxens ,,View Freebody Options”

(cm. puc.4.11). Ha neit HyxHO ycraHnoBuTh onuuu ,,Show Freebody Display” (noka3ats cBoOO-
Hoe Telo), ,,Show Load Summation” (mokaszate paBHOAEHCTBYIOLIYIO Harpysky) u ,,Show Load
on Interface” (moka3aTe Harpy3ky Ha MoHuTope). [loToM — mocienoBaTeabHO NaBaTh KOMaHbI
,LOK” 10 momHoro 3akpbitus maneneid. Teneppb HyxHO nath komanay Model->Load->From Free-
body..., orBetuth Ha Bompoc ,,OK to Create Freebody Resultant Load ?” (co3nath pe3ynbTu-
pytouryto Harpy3ky ?) u ,,OK to Create Individual Freebody Load ?” (co3naTh HHIUBHyalbHYIO
Harpy3ky ?). Ecnu nath yTBepAMTENbHBIM OTBET Ha MEPBBIM BOMPOC, TO MPH OTCYTCTBHH Y3JIOB B
COOTBETCTBYIOIIMX MECTax Teja OHU OyAyT CO3JaHbl U B HUX OyJeT MpUIIoKeHa Harpy3ka (Tpu cu-
JBI ¥ TP MOMEHTa). Eciy 1aTh yTBEpIUTEIbHBIN OTBET Ha BTOPOIl BOIIPOC, TO TOSIBUTCS CTaHIAPT-
Hasi IaHelNb Ui BEIOOpA y37I0B, B KOTOPBIX OYyyT MPUIIOKEHBI HArPy3KH.

4.1.4.6. IIpeoOpa3oBaHusi TPAHUYHBIX YCJIOBUH

I'Y axmusnoeo Habopa, 3amannble Ha reomeTpuuecknx oOwvekrax (Point, Curve, Surface),
MOkHO niepeBecTH k o0bekTaM KOC (Nodal, Elemental) nin Hao00poT ¢ moMoInbeo naxenu ,,Ex-
pand Geometric Loads” (komanga Model>Load—>Expand...), rae (cMm. puc.4.10-B) HEoOXx01u-
Mo BbIOpaTh HampasieHue npeobpasoBanus ['Y: k sanemenram KOC (Expand) nim x reomerpuye-
ckuMm obwvektaMm (Compress). Korna BeiOpano ,,Expand”, Heo0X0a1uMo yKa3aTh THI T€OMETpUYeE-
ckoro oowvekTa (31ech ,,All in Set” — 7151 Bcero aktuBHOro Habopa I'Y), KOTOpEI MOTOM OyAET BbI-
ouparbcs. [Ipeobpazoanue I'Y B Hanpasienun ,,Compress” — sl BCEro akTUBHOTO Habopa ['Y.
[IpeoOpa3oBanust OBIBAIOT TMOJE3HBI JIA JalbHEWIIEro pemakTupoBanuss 'Y (komanga Mo-
dify>Update Other->Scale Load...).

Buumanmue:

e [I0CJIe BKJIIOUEHHUs Ha auanoroBoi manenu omniuu ,,Convert To Node/Elem” oOpaTtHoe
npeoOpa3oBaHre CTAHOBUTCS HEBO3MOKHBIM;

e HHOTJA B Ipolecce MpeoOpa3oBaHMs WM IMPH 3aIyCKe IMpolecca pelieHus 3agaun (mpu
co3manuu (aiiyia 3aaHus ¢ pacIIupeHreM UMeHH *.dat win *.nas) mosBIsSeTCsS COOOINEeHUE, YTO
npeoOpa3oBaHue Kakoro-to ['Y HeBO3MOKHO. JTO ObIBaeT TOTJa, KOTJa JUIsl ATOrO Tella Ha ATOM
K3C yxe pemanace npyras 3ajada (Harpumep, 3ajada TeIIONpOBOAHOCTH). Toraa, mocie 3aaaHus
I'Y Ha nosepxnocmu (cm. Pazgen 4.1.3), koraa nosiBisiack Haanuck ,,On Element” (cMm. puc.4.3-
a), FEMAP B mporiecce MoAroToBKH K PEIICHUIO 3a1a4d CAMOCHMOAMENbHO CO3/1all Ha y37aX, UTo
CYILIECTBYIOT U JIEKAT Ha YKa3aHHBIX MOBEPXHOCTSX, JOMOJHUTENIbHbIE HEKOHCTPYKTHBHBIE KO TH-
na ,,CHBDYi”, k koTopsIM U npukiaasiBai HasHaueHHble ['Y. Utak, nocne storo KOC conepxut
takue KO (upentuduuupyrorcs kak ,,PLOT PLANAR”), 1 IMEHHO OHM MOTYT NpEMNsITCTBOBATH
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MIPOBEJICHUIO TpeoOpa3oBaHUil B Oy IyImIMX HAa3HAYCHUX (3TO, HaBEepHOE, ommoOKka B koje FEMAP,
KOTOpas ObljIa U B MPEIbIIyIUX BepcHsx). YTOObI TMKBUANPOBATH 3Ty MPOOIEMy, HY’KHO yAaIUTh
Bce (WK TOJBKO B mpoOneMHOM Mmecte) HekoHCcTpykTuBHBIe KO tuma ,,PLOT PLANAR”. [lns
yacmuunoeo ynanenus — natb komauay Delete>Model>Element..., naiitn na KOC Mmomenu tena
KO tuna ,,PLOT PLANAR”, koTOpble HYXHO ynansaTh. [lJig MOJHOrO yAaleHus: — AaTb KOMaHIy
Delete>Model>Element..., nHuIIHHUpoBaTh KHOMKY ,,Method”, HazHauuts Meton ,,Type”, HalTH
onud KO tuna ,,PLOT PLANAR” na KOC monenu tena win HalTH 3TOT TUI B criucke ,, Type” Ha
naHenu (oH o6o3HayeH kak 32..L Plot Planar, T.e. umeer Homep Tuna 32). Korga KO BeiOpanb! —
naTth Komauny ,,OK”;

® [I0CJI€ 3aBEpILIEHMs NMPeoOpa3oBaHUN €CThb CMBICI HPOBEPUTH pe3ysbTaThbl. OOBIYHO 3TO
yIoOHO JenaTh ¢ moMoiisio koman sl List>Model> Load-Definition....

4.2. Co3nanue 3a1aHNs M 3aIlyCK NMpolecca pacyera KpaeBou 3aaa4u

4.2.1. O 3amycke npouecca pacyera KpaeBou 3a1a4u

[Ipouecc pacuera kpaeBoi 3agaun MokHO HauaTh 3 FEMAP ¢ nomoreio:

e xomanabel Model> Analysis...: co3nanne/akTHBUPOBAHUE/3aIYCK 3aJaHHS;

e xomannpl File>Analyze..., koTopas umeeT AyOaMKaT — KHOMKY ,,Analyze Model” B MHe-
MOHHUYeCKOM MeHIo ,,Model” (cMm. Ta6i. 1.1 Pa3zaena 1).

Ecnu 3amanue eme He CO37aHO, WM HET aKTUBHOTO [t @ e =3
3a/laHysi, TO BTOPOM BapUaHT BBI3BIBAET JUAJIOTOBYIO Ia- gt U AR B
Henb , Export Method” (cm. puc.4.12), rae HeoOxoaumo | ehasfnebsisse
WM BBIOpATh paHee CO3JaHHOE 3aJaHHe U3 CIHCKa ,,Acti-
vate Analysis Set”, unu nate komannay ,,Method Cre-
ate/Edit Set”, 4yTo BbI30BET AMAJIOrOBYIO MaHENb ,,Analy-

0..Mone v

sis Set Manager” (cm. puc.4.13-a), kakx U KoMaHja
Model> Analyze.... Puc.4.12. /Ilnanorosas naneib
HpI/I OTOM B Ka4YC€CTBC aHAJIM3aTOpa MOXKHO IPUMC- AKTHUBHMPOBAHUS 3a]aHUA 329U

HATh NX Nastran WIn HECKOJIBKO IPYTUX IPOIPaMM.
Eciu B ipoekTe y:ke eCTh aKTHMBHOE 3aj1aHue, To nmocie komanasl File> Analysis... cpasy ke
HAa4YMHAETCS MIPOLECC aHATIN3A.

B Analysis Set Manager (Active: 1..5tatic_01) |._|@@ Analysis Set g|
= S Static_0
Salver : N Nastra Title
Type : Stati Export
Aiailze 'aL:c:aI Analysiz Program 36.. M Mastran w
o -_Ac:tive...
= Options . . = dinalysis Type 1..Static v
+- NASTRAN Executive/Solution
+- MASTRAM Bulk Data ] Bun Analpsis Using YisQ
+- MASTRAN GEOMCHECK
'\; NA}S:‘THAN MDDdEIE_EHdE_EK Met.. ] [ oK. ] [ Cancel ]
= Master Requests and Conditions
Title : Untitled
+- Boundary Conditions 6)
+- Dutput Requests
Mo Cases Defined
-
B Activate Analysis Set |- |@@
=
New 2. M¥ Mastran Modes Analpsis Set
0..Mane - lghare
Edit... 1..Mx Mastran Static Analysis Set
2. M Mastran Modes Analysis Set
a) B)

Puc.4.13. /Inanorosble naHean:
a) — co31aHM M 001ero ynpaBJjeHus 3aJaHUsAIMU; 0) — HAYAJIA CO3JaHUS HOBOI'0 3a1aHUS;
B) — AKTUBM3AIUM 32JaHUS
Ects emme oaun BapuanT: ¢ momoinsio komanasl File>Export—> Analysis Model... co3maer-
cs (haiin 3aanus IS TIepeiav B APyTrUe MPOrpaMMBbl.
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Ipumeuanue 4.1. Ecnu Ha Brianke ,Interfaces”, uro Be3biBacTcs komanmoi File—>Prefe-
rences..., ycTaHOBUTh onuuio ,,Enabled Old Analysis Interfaces” (cm. puc.1.6-a), To Oyner cpaGatbl-
BaTh kHOMKa ,,Other Interfaces” (cm. puc.4.12), kotopast OyeT BbI3bIBaTh IUATIOTOBBIC TIAHENN IS 3a-
MycKa Tpoliecca pacyeta 0e3 co3IaHus 3aJaHus Ha MPOBEJCHUE aHaIN3a KPaeBbIX 3a/lady, KOTOpHIC
(manenn) ObuTH XapakTepHsl 171 BeIMyckoB FEMAP no Bepcuii 9.x. Jlanmee 3TOoT BapuaHT HE pac-
cMaTpUBaeM, KaK yCTapeBIIUil.

4.2.2. UneHTH(PUKATOPBI U KOJbI OCHOBHBIX THIIOB KpaeBbIx 3a1a4 B NX Nastran 5.0

B tabnure 4.2 mpuBeeHBI THUITHI KPAaeBBIX 3a/1a4, Ha3BaHUS WACHTH(PHKATOPOB, HOMEpa KO-
JI0B M KpaTKhe OOBSICHEHUs Ul THIIOB KpaeBBIX 3aJad, KOTOpPbIe MOTYT ObITh C(HOPMHUPOBAHBI B
FEMAP mis NX Nastran (NX Nastran umeer erie HeCKOJIbKO TUIIOB 3a7a4 — ¢M. Tadi. /19.1 u Tabm.
J19.2 Tlpunoxenus 9). B tabnuue 4.3 npuBeneHs! orpaHndeHus: cBoictB KO 1 TUIOB KpaeBbIX
3aga4d 601 u 701.

Tadauua 4.2. UneHTH(PUKATOPHI M KOIbI OCHOBHBIX THIOB KpaeBbIX 3aga4 NX Nastran

Co- Nnentundpn
crosi- | Tun kpaeBoii 3agaun Kox | Hosicuenus
KaTop
HUE
1..Static SESTATICS | 101 | JIuHe#HbIH cTaTHYECKUN aHATTN3
SEMODES 103 CO6CTB6HEIBI€ Y4acTOTHI U POPMBI
KoJIeOaHMi
2 Normal Modes / SEDCEIG 107 [psmmoit KOMILIEKCHBIH aHAITH3 coOcTBeH-
. — HeIx yacToT (Direct Complex EIGenvalues)
Eigenvalue = =
MoiabHBIH KOMIUICKCHBIN aHaIn3 COOCT-
SEMCEIG 110 | BEeHHBIX YAaCTOT
(Modal Complex ElGenvalues)
IlepexoqHol JuHAMUYECKUI ITPOLIECC BO
SEDTRAN 109 | BpemeHH (TIpsAAMOM NEpPEeXOJHON aHATU3,
3..Transient Dynamic / Direct TRANSsient Response)
Time History IlepexoaHOl AMHAMUYECKHIA MTPOIIECC BO
° SEMTRAN 112 | BpeMeHHU (MOAANBHBIN EPEXOAHON aHATN3,
g Modal TRANSsient Response)
= [Ipssmoit yacTOTHOM aHANMHM3 / TApMOHIYC-
2 SEDFREQ 108 | ckmii OTKIMK
& | 4.Frequency / Harmonic (Direct FREQuency Response)
é Response MopanbHBI 4aCTOTHOHN aHanu3 / rapMo-
& SEMFREQ | 111 | Hudeckuii OTKIHK
= (Modal FREQuency Response)
= ['enepupoBaHue CIeKTpa OTKINKA
=
= 5..Response Spectrum SEDTRAN 109 (Response Spectrum Generation)
5 MopanbHbIi 4aCTOTHOW aHAIU3 C
g.‘ _ (v (v
5 6..Random Response SEMFREQ 111 | Moct-Hponeccoprion 0bpaboTKoi st
= OTIpeIeTICHHST XapaKTePUCTHK
CTOXaCTHYECKOTO BO30YKICHHSI
7..Buckling SEBUCKL 105 | YcroituuBocTh
8..Design Optimization DESOPT 200 | OnTuMu3anus
10..Nonlinear Static NLSTATIC 106 | HenmuHeWHbIH cTaTHUECKUH aHATTN3
) ) HenvHelHbINA/TMHEWHBIH MEPEX0THON
12"1;2211;?:; Transient NLTRAN 129 | nuHamuueckwuii ananu3 (Nonlinear
p or Linear TRANsient Response)
22..Adv§nced Nonlinear NXSTRAT 601 Henuueinpiit aHATN3 CTAaTHYECKUX
Static MIPOIIECCOB
23..Advagced Nonlinear NXSTRAT 601 [TomraroBeiif HEMTUHEHHBIN aHATU3
Transient MEPEXOTHBIX (IMHAMUYECKHX ) MPOIIECCOB
24..Advgn§ed Nonlinear NXSTRAT 701 SIBHBIN HEeMMHEIHBIN aHa3
Explicit JIMHAMHYECKUX MPOLIECCOB
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IIponoskenue Tadaunb 4.2.

s 20..Steady-State Heat NLSCSH 153 CTaI_[I/IVOHaE)HLII/I TenJIOBovH aHUanm
E g Transfer (JITMHEWHBIN YIIN HEeJTMHCHHBIN)
2 " ~
~ 21..Transient Heat Transfer | NLTCSH 159 HeCTaF VOHAPHDIH TEIIOBOM AHATH3
(JIMHEWHBIN WM HEJTMHEHHBIN)
Ta6auna 4.3. CoiictBa K9 n maTepuaJia B Tunax kpaesbix 3aaa4 601 n 701
Rod Beam Shell 2D Solid 3D Solid
601 701 601 701 601 701 601 701 601 701
Elastic + + + + + + + +
isotropic
...Thermal + + + + + + +
...Creep + + + +
Elastic . + + + +
orthotropic
...Thermal + + + +
Plastic S OO S R R T + + + +
isotropic
...Thermal + + + + + + +
Hyperelastic + + +
Gasket +
Nonlinear
elastic + +
isotropic

+(*) — Ge3 TemoBbIX AedopMariuii

4.2.3. Jluasorosas nanejb ,,Analysis Set Manager”: co3naHue 3ajaHusi HA NIPoBeJeHHE
aHAJIM3a CO CTAHJAAPTHHIM HA0OPOM MapaMeTPoOB

Jlns cozmaHus 3aJaHUsl Ha NPOBEJCHHE aHAIW3a KpPaeBbIX 3a/ay €CTh JMUAajoroBasl MaHelb
~Analysis Set Manager” (cm. puc.4.13-a).

Cnavana nuanioroBas InaHelnb ,,Analysis Set Manager” nmycra. Knonko#i ,,New’ BbI3bIBaeTCS
JIMajoroBas maHenb ,,Analysis Set” (cMm. puc.4.13-6), rae Hy>KHO yKa3aThb Ha3BaHHE HOBOI 3a1aun
(Title), BeIOpaTh U3 CIIUCKOB MporpamMmy st aHanu3a (Analysis Program) u tum xpaeBoit 3agaun
(Analysis Type) — cm. Tabm. 4.2.

Ha nanenu ,,Analysis Set” eme ectb onus ,,Run Analysis Using Vis”, nuHunuamnms KoTopou
MO3BOJISIET 3allyCTUTh aHAIM3 C KCIOIh30BAaHHEM IMPOrPaMMHOTO cepBepa Vis (ecTb B cocraBe
UGS.F93), kotopslii mepenaet ¢ain-3aganue Ha apyryo 9BM u morom monyyaer ¢ Toit 9BM pe-
3yJbTATHI pacyera.

[Mocne xomanns! ,,OK” Ha muanoroBoit manenu ,,Analysis Set Manager” oyayT chopmupo-
BaHbI 33J]aHUS 1711 KPAeBOM 3a7]aur CO CTaHIApPTHBIM HabopoM mapameTpoB (cMm. puc.4.13-a). Mox-
HO CO3J1aTh HECKOJIbKO TaKUX 3a/laHuM.

C nomoupl0 KHONKH ,,Active...” BbI3bIBAECTCS AMAIOroBas MaHemb ,,Activate Analysis Set”
(cm. puc.4.13-B), rae 0AHO U3 3aJaHUM HA3HAYAETCS AKTUBHBIM, WU MPOBOJAUTCS UX JC3aKTHUBAIUS
(0..None — Ignore). Knonkoii ,,Save...” ocyIecTBiseTcs 3anuch 3a1aHuil B ¢aitn analysis.esp (B
paboueii manke), a KHONKO# ,,LL.oad...” — ux dreHne u3 ATOro WM Apyroro ¢aina. C mMoMoImbko
kHOmKH ,,Copy” co3/iaeTcst KONusl BBIACICHHON 3a/1auu, a KHONKH ,,Delete...” mpoBoauTcs ynane-
HUE 33JaHUM, 1715 BbIOOpA KOTOPHIX OyJeT MpUMEHEHa cTaHAapTHas npouenypa. Eciau s 3apaun
ObLI0 c(hOPMUPOBAHO HECKOJIBKO HAOOPOB HATPY30K WIIH 3aKpeIieHUi, To OyAeT aKTUBHOIO KHOIIKa
»MultiSet...” — 1751 co3nanuss MHOTOBapUAHTHOTO 3a/IaHus I aHanu3a. KaxkIyio coCTaBIsIONIyIO
3a/laHusl MOXKHO pPeJaKTUPOBATh: KHOMKOM ,,Edit...”: BbI3bIBa€TCS COOTBETCTBYIOIIAS TUATOrOBas
MaHeNb.

Knomkoii ,,Preview Input”, korga oHa akTHBHA, BBI3bIBAETCS AMAJIOrOBas MaHelb ,,Preview
Analysis Input File” (cm. puc.4.14), Ha KOTOpOIl MOKHO YBUAETH COJIEpKaHUE aKTUBHOTO (haiina-
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3a/aHusl, KOTOpbId Oyner mepenaBathesi aHanuzatopy (NX Nastran wim Ipyromy, B COOTBETCT-
BytomieMm ¢opmare). Ecnu ycranoButs omnuio ,,Edit Preview”, To 3a1anne MOXHO peJakTHPOBATh
C KJaBUATypbl (MHOTIA 3TO HeoOxoaumo Aenats). [Ipu momomu kHomKH ,,EXport” MoxxHO coxpa-
HUTH (Qaiin-3aganue B (ailoBoil cucTeme; KHOMKa ,,Analyze” 3amycKaeT Mpollecc aHaIn3a aKTHUB-
HOM 3a71a4M, a KHOTKA ,,Done” 3aKkpbIBaeT IUajor.

Kuonku ,,Export”, ,,Done” u ,,Analyze” c
TE€M € Ha3HAYCHUEM €CTh M Ha JUAJIOTOBOW Ta-

M Preview Analysis Input File |:|@@

. 29 = 1 = 2 = 2 == 4 e k=3 == 13
Henu ,,Analysis Set Manager”. e —
3agaHue, KpOME OCHOBHOTO IMOApa3iena, EEur it
S0OL SESTATICS
nMeer mnojapaznenst ,,Options” u ,,Master Re- B AEEEE
quest and Conditions” (cm. puc.4.13-a), koTopsie semo = mamz o
DISFLACEMENT (FLOT; = ALL
B CBOIO OYe€pe/b, UMEIOT TOXe noapaszaensl. Ko- S o eI DL
FORCE (PLOT, CORNER) = ALL
JUYECTBO M HAa3BaHUE NOAPA3IAEIOB 3aBHCUT OT STRESS (PLOT, CORNER) = ALL
TUNIA 3aJa44 UM OT aHaJIM3aropa, a COoAcp)KaHue mECTN BULE
-
MOYKET U3MEHSATHCA C MOMOUIIBIO THAJIOTOBBIX IMa- 5 Tboeon by 8 Foun Aol I RLcos Edit Preview
HEJeH, NOCTYIl K KOTOPBIM MOXKHO IOJIYyYHUTH C S From Model | H\Verke FemspSS\se_10_NL.%or O
° 3 Dat= : Thu MNew 12 21:26:48 2008
nomoinkio Kaomky ,,Edit...” (CM. pI/IC.4.13-a) WIN R e SRR Rt
,Next...” (cm. puc.4.13-6). L emenme
PARAM, AUTOSPC, YTES
HyxHo mmerh B BuAy, uTo (haiim 3amaHus §§§§§;§g£:0+
s Nastran (¢ pacuupeHueM uMmeHu *.dat wim comn2 2 0 o 0. v

*.nas) umeeT 5 rpynmn (CeKuuid) JaHHbIX, B KOTO-
pble TMOMEIMIAIOTCSA, B YAaCTHOCTHU, U TapaMeTpbI
noapaszaenos ,,Options” u ,,Master Request and
Conditions”, a Taxke crienaabHbIC KOMaH/bI:

e napametpsl Nastran (cexuus ,,NASTRAN Statement”);

e (aiinoBbie mapameTpsl (cexmus ,,File management Statements”);

e QlapaMeTpsl THNA pacuera (cekuus ,,Executive Control Statements”);

e CEND (xomaH/a OKOHYAHUS TPeX NMPEAbLAYLINX CEKLUN);

e [apaMeTphl BApUAHTOB pacyeTOB M JaHHBIX pacuera (cexuus ,,Case Control Com-
mands”);

e BEGIN BULK (komanna Hauana 0J10Ka JaHHBIX KOHEYHO-3JIEMEHTHON MOJICIHN 3a/1a4H ),

® MacCHB JIaHHBIX KOHEYHO-3JIEMEHTHOU Mozenu 3aiauu (cexuus ,,Bulk Data”);

e END DATA (komaHJa OKOHYaHHUS 0JI0Ka JaHHBIX KOHEYHO-JICMECHTHOM MOJICIIH 3aa4H).

Puc.4.14. /lnajnoroBasi naHejib
NnpeABapUTEIbHOI0 MpocMoTpa ¢daiiya-
3aJaHusA

4.2.4. HacTtpauBaHme pecTapTa nmpouecca pacyera Kpaesoii 3axaum B Nastran

Ecnu na nanenu ,,Analysis Set Manager” (cm. puc.4.13-a) BeiOpaTs noapasnaen ,,NASTRAN
Executive/Solution” pa3znena ,,Options”, To nocie MHULMUPOBAHUS KHONKU ,,Edit” nmosBuTcs na-
uenb ,,NASTRAN Executive and Solution Options” (cm. puc.4.15-a). Ha neit B cexuun ,,Restart
Control” nns co3panus Qaiina pecrapra tuna *.MASTER ununuupyrorcs onuus ,,Save Data-
bases for Restart” u (korma mpenplIyIIMM TPOIECCOM YXKe co3laH (aiim pectapTa THIA
* MASTER) onuus ,,Restart Previous Analysis” (mpoBectu pectapT NpeblAyIIEro aHaIn3a), a B
noJie ,,From” BerOupaeTcs coorBercTByrommid ¢ain pecrapra tumna *.MASTER (pectapt Heooxo-
JIUM JI71S1 HECKOJIBKUX THUIIOB 33]a4, 0 YeM OyJeT yKa3aHO B COOTBETCTBYIOIIUX MECTaxX).

4.2.5. Onuun naneau ,,NASTRAN Executive and Solution Options”

[Monpaznen ,,NASTRAN Executive/Solution” paznena ,,Options” Ha nuamoroBoi MaHenu
»Analysis Set Manager” HactpauBaetcs ¢ nomoibsto auanorosoi nanenu ,,NASTRAN Executive
and Solution Options” (cMm. puc.4.15-a).

B none ,,Direct Output To” MoxHO 3a7aTh (cO31aTh) paboUyIO MaNKy AJS MPOEKTA.

B cexuunu ,,Executive Control” moxxuo ycranoButh ommuio ,,Extended Error Messages”
(BBIBOIUTH pacIIMpeHHbIE onucanus omnook B daiin *.f06, a Takxke 3a1aTh:

e _Problem ID” (myTs B (haitnoBoii cucreme 1 Ha3BaHHUE MpoeKTa — Qaiina *.mod);
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NASTRAN Exzcutive and Solution Options @ Portion of Model to 'wiite | 0..Entire Model w
Direct Output Ta D PARAM Format
Executive Contral MEC/MD Mastran Version AUTOSFC |0, Eigenvalue ~ ® Small Field
Problem |0 GROPNT i} (O Large Field [CSys. Material, Prop)
Solytion Dveride []w/Thass O Large Field (Csys, Node)
N Large Field (4 But Elements
Max Time [in minutes] 10000, Salution Options KEROT 100, 8 Larze I;ield ¢ !
Diemissites Iterative Solver | 0..0fF v MAXRATIO 100000000, B
System Cels [ Humber of Frocessors [CINDAMP Plate, Bearn and Rigid Options
Solver M b O=diuit 0 All Plates as QUADR/TRIAR
Extended Emor Meszages e i) D INREL D . )
ip Beam/Bar Cross Sections
[ LANGLE [l auTomMPe [ Skip Beam/Bar Cross §
Festart Contral ] DDRMM off [] Rigid Element Themal Expansion
|:| Sawe Databases for Restart Dﬁeslart Previous Analysis D LGDISE
r [C]LGSTRN [Imopacc anual Contral
ram
- PREPST CIRESYEC [ Skip Standard Bulk Data
e Eortes [ oGEOM [JEnd Test at End of File Outsids Bulk
[] Skip Standard Executive Cortrol [ Start Text ] [ End / DMAP Text ]
] SRCOMPS [Laminate Strength Riatio Output) [ StanTest |[ EndTes |
[ Mew. | [ ScachFiles.. | [ ok [ cencel | [CIMOFISR [No Laminate Failure Results in FOB)
-
a) 0)

Puc.4.15. Iluanorosble maHe Iy HACTPOHKH JIaHHBIX U MAPAMETPOB CEKLMI
»NASTRAN Executive/Solution” (a) u ,,Bulk Data” (6) daiina *.dat

e _Solution Override” (mepeMeHHYIO UM KOJ TUIA 3a1a4u (CM. TaOi. 4.2), KoTopas yKasbl-
BaeT Ha DMAP — nocnenoBatenbHOCTh ITOPUTMOB JIJISl TTOJTYUCHUS PEIICHUS 3aa9H );

e _Max Time (in minutes)” (MakcuMaJIbHOE BpeMs Ha peIICHUE 3a]]a4H, B MUHYTaX);

e _.Diagnostics” (mapameTpbl THarHOCTUPOBAHUS ), KOTOPHIE MOTYT UMETh 3HA4YCHHS OT 1 10
64 (cm. ITpunoxxenue 10). Mx MOXKHO yKa3pIBaTh yepe3 3arsTyro. OHM MOMOTraroT yCTaHOBUTH HE-
KOTOpBIE€ MPUYKHBI OMIMOOK MpHU pemeHuu 3aaa4d. CooOIieHus: BEIBOIAT B (ailiibl ¢ paciiupeHHeM
nMmeH *.f06 u *.pch;

e _System Cells” (mapamerpsi noacuctem Nastran. meer dopmat 3amcu SYSTEM (#)=#,
eees SYSTEM (#)=#, nannpumep: SYSTEM (319)=1. 3necs 319 — Homep noacuctemsl Nastran, Ko-
TOpasi BBIBOJUT pacIIUpEeHHbIE COOOIIEHUS 00 OmnOKax).

IIpumeuanue 4.2. Tabmuua ¢ Homepamu ,,System Cells” (ot 1 10 426) 1 00BICHEHHUSIMU T10-
menieHa B Paspgene ,,1.2. The NASTRAN Statement” xumru ,NX Nastran Quick Reference
Guide”, snekTpoHHBIN BapraHT KOTOpoit conepxuT dain ...\FEMAP9I3\nastranhelp\NXNastran\
nast\misc\doc\ docs\pdf\qgr.pdf.

B cexmuu ,,MSC/MD Nastran Version” MoxHO yka3aTh Bepcuto MSC/MD Nastran (2001
nau 2004 u GoJiee Mo3IHUE).

B cexuum ,,Solution Options” MOXHO B moJe:

e _Number of Processors” yka3aTb KOIU4ecTBO npoieccopoB B 9BM (>1);

o _Iterative Solver” BpIOpaTh UTEpAIIMOHHBIM METOJ PEIICHUS CHUCTEMBI anreOpanyecKux
ypaBuenuit: ,,0..0ff” (we wucnonwszoBats) ,,1..0n” (ucmosib3oBaTh, METOA IO YMOJIYAHHIO)
»2..Elemental Iter” (meton mpocTbix urepaiuii). Ero MOXHO MpUMEHSTH MPH 3HAYUTEIHLHOM KO-
JUYECTBE YpPAaBHEHHI B cucTeMe anredpandeckux ypaBuenuii (CAY);

e _Solver Memory (Mb 0=Auto)” yka3aTb OrpaHUYCHUE HA pa3Mep ONEPATUBHON MaMATH
nox npouecc peuienust CAY, B Merabaiitax (1o yMOTYaHHIO — aBTOMATUYECKH ).

Ceknus ,,Manual Control” umeer ommmrio ,,SKip Standard Executive Control”, npu unu-
[MAIUU KOTOPOM CTaHJapTHas IMAarHOCTUKaA OyJeT MpoIyIleHa, KpoMe Toi, KoTopas OyaeT 3aJ1aHa
¢ nomomeio KHONOK ,,Start Text” u ,,End / DMAP Text”. OTu KHOIIKH BEI3BIBAIOT IIAHENb, II03BO-
JISIONIYI0 B TEKCTOBOM PEXHME BBOJUTH C KJIAaBHATYPHI (WJIM CUUTATh coAepxkumoe daitna u3 daii-
J0Bo# cuctembl DBM) mapameTphl u/wii 00bSICHEHUS, WIH CIENaTh CCHUIKY Ha TaKko# ¢ailn B BUIC
koMaubl BkItoueHUs: (INCLUDE). Otu tekctsl OyayT momemieHsl B ¢aiin 3amanus (*.dat wim
*.nas) B Hadaso (,,Start Text”) wim kouer (,,End / DMAP Text”) nepBoii cekmuu 3toro daiina (ot
2-ii crpoku unu nepexn crpokoit ¢ Haanmucekio CEND). Ha penakunonHoi maHenn otoOpaxkaercs
noJHOe COJIEPKaHUE ITUX TEKCTOB.
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Buumanme: Bce cmpoku 06vscheHutl TOKHBI HAYMHATHCS CO 3HaKa $.

C nomomrsio kHOTIKH ,,Scratch Files...” MmoxxHO co3nate aBe manku ...\Scratch (s pazme-
IICHUs1 BpeMEHHBIX (aiiiioB Nastran) Ha pa3HBIX JOTHYECKUX IUCKaX (hailIoBOH CHCTEMBI, a TaKXKe
MaKCUMAaJbHBIM pa3Mep 3TUX MaMoK, €CJIA 3TO HYKHO.

4.2.6. Onuun naneau ,,NASTRAN Bulk Data Options”

[Tonpaznen ,,NASTRAN Bulk Data” (Bce aeranu mozaenu juisi Nastran) pasznena ,,Options”
HacTpauBaerca ¢ mnomoulpto auanoropod mnaHenun ,,NASTRAN Bulk Data Options” (cwm.
puc.4.15-6).

Hagepxy nanenu ects none ,,Portion of Model to Write” (3anucaTth 4acTe MOAETH B ...) AJs
BBIOOpa BapuaHTOB: ,,0..Entire Model” (Bcst Moienb) Wiin IpyTux.

B cexmun ,,PARAM” MOXHO U3MEHUTH WK T0OABUTH K MOJIEIH HECKOJIBKO BHYTPEHHUX Ta-
paMeTpoB, KOTOPhIE MOIUMDUIIMPYIOT MOAECIb UM PYKOBOJISAT MPOIIECCOM PEIICHUS 3a/1auu.

[Tapametpsl cekiuu ,,PARAM” UMEIOT Takie Ha3HAYEHUS U 3HAUYCHUS:

e _AUTOSPC” (or AUTOmatic Single-Point Constraint) — 3agaeT neicTBue, Korjaa B MaT-
pure xectkoctu Tena uaeHTuduupyercs ocooennoctr. AUTOSPC=YES tpebyer aBTrOMaTHue-
CKHM 00pa30M OrpaHHYHBATh 3ampeIebHble 3HadeHms (110 yMomdanmio =10~ ). Bunmanme: naxe
€CJIM 3TO yAaJIoCh (He ObLIO (haTanbHOM OMIMOKU), TO OYAET COOTBETCTBYIOINIEE coodmenue. HyxHo
HaWTH, UCTIPABUTH OIHUOKY U CHOBA BBIMOJIHUTH perieHre. OObIYHBIE MPUYHHBL: TEJO MI0X0 3aKpe-
IJIEHO (MMEET BO3MOXKHOCTh CMEIIATHCS B MPOCTPAHCTBE KaK JKECTKOE II€JIOe) MU HYJICBBIC 3HaYe-
HUS XapaKTepUCTHK MaTepuana. B daiine mpoekra *.f06 cozmaercs tabnuna ,,CHHTYJISPHBIX y3J10B
»GRID POINT SINGULARITY TABLE”, rae npumensitorcs takue obo3nauenus: ,,G” — y3edn,
»S’ — ckamsgpHas Touka, ,,FAILED DIRECTION” — mpo6nemHoe nampasienue, ,,STIFFNESS
RATIO” — oTtHOCUTENBHAS )KECTKOCTH, ,,BF” 1 ,,F” — ykazanust Ha OTCyTCTBUE CBs3EH (,,cTaphIil”
ctaryc) ,,SB” u ,,S” — HanoxxeHHsIe cBs3HU (,,HOBBIN cTtaryc). EcTh nBa Bapuanrta: ,,0..Eigenvalue”
(coOcTBEeHHbBIE 3HAUEHUS, JUIsl YETO CBS3M HE 00s13aTenbHbl) U ,,1..Singular Value Decomposition”
(Meron pa3noxkeHus: cuHryJsipHbix 3HaueHuid — SVD). 3nauenne AUTOSPC= NO no ymoia4aHuio
— s 3aaa4 tuna 4, 106, 129, 153 u 159 (cm. Tabnuny 4.2);

e _GRDPNT” — Homep y31a, OTHOCHTEIHBHO KOTOPOTO PACCUUTHIBAIOTCS MaCCOBO-
WHEPIMOHHBIE XapaKkTepucTuku Tena (BeiBomsaTcs B daitn *.f06). Eciu GRDPNT=0 (o ymomya-
HHUIO), TO OHU PACCUUTHIBAIOTCS OTHOCUTENIHO Havyalla KOOPAUHATHOU CUCTEMBI;

e _WTMASS” — unciio, Ha KOTOPOE€ YMHOXAIOTCS BCE MAaCCOBBIC XapPAKTEPUCTHUKUA MOJIEIH
(mmotHOCTH, Macca, mHepuusa it KO tuna MASS u Matpuunsie 3HaueHuss KO tuma MASS
MATRIX) — koadpdunment macc. [To ymomuanmro WTMASS =1.0;

e _K6ROT” — koapurmeHT GUKTUBHON KECTKOCTH MPHU BPAIICHUH BOKPYT HOPMAJH K T10-
BepxHocTH KO tuna PLATE nepsoco nopsinka annpoxcumanuu (CTRIA3 — 3 y3na u CQUAD4 —
4 y3na). ITo ymomuanuto it tunoB 3anad 106, 129, 153 u 159 (cm. tabmuiy 4.2) o pasen 100,
JUIs ApYTUX — Hymo. PekomennoBanubie 3Hauenus: ot 0 go 100, Hanbompime — A HEMTUHEIHOTO
M 4acTOTHOTO aHanu3a. B xauecTBe aibTepHaTUBHI B cekiuu ,,Plate, Beam and Rigid Options”
MOxHO ycTaHoBUTH onuuio ,,All Plates as QUARDR/TRIAR”. Toraa Bce KO tuna PLATE ne
OyoyT KOHTpOJMpPOBaTh CTENEeHb cBOOOABI ,,R3”, T.e. BpameHue y3noB KO Bokpyr Hopmanu K
wiockoctd KO (3T0 — numib anbTepHAaTHBHBIA BapHUaHT alMpPOKCHUMAIIMK PEUICHHs), a BBEIECHHOE
3Hauenue ,,K6ROT” — urnopupyercs. KO ,,CQUADR” u ,,CTRIAR” pekomMeHayIOT IPUMEHATH
JUISL NIOCKUX KOHCTPYKLUUU 0e3 3Hauumenvuvix uzeubarowux ycunuu (pereHus — ONU3Ku K MeM-
OpaHHBIM);

e _MAXRATIO” — MmakcuMaJbHO JOMYCTUMOE OTHOIIEHHE TUArOHAJIBHOTO YICHA MaTPHUIIbI
KECTKOCTU (MU TEIUIONMPOBOAHOCTH) K HEIWArOHATBHOMY W3 TPEYTOJbHON MAaTPHIIBI MOCIE pa3-
JIO’)KEHUSI UCXOTHOM MaTpPHUIIBl Ha JIBE TPEYTOJbHBIE COMIACHO MeToay Xodelkoro. [1o ymomuanuio
MAXRATIO =10° . Mnaye MaTpuIia CUMTAETCS BHIPOAKIEHHOIO ((haTanbHas omubKa). D10 GhIBacT

B JIBYX CIJIydasX: KOI'Jla TeJI0 HE 3aKpEIUICHO WM KOrJa B KOHEYHO-3JIEMEHTHOW MOJIENN €CTh CO-
npspkeHus KO ¢ oueHb pa3HbIMM KECTKOCTAMH;
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e _NDAMP” — BenuunHa ,,k03dunuenta agemMnpupoBaHus’, YTO BBOIUTCS UCKYCCTBEHHO
JUTSL CTAaOMIIM3AIIMU TPOIECCa BBIYUCIICHUS JUIs 3a1ad Ttumna 129, 159 (HenuneiiHple HecTalMoHap-
HbIE 3a/1ayu, cM. Tabnuiyy 4.2) B cilydae MPUMEHEHUs aJalTHPOBAaHHOTO BpeMeHHoro mara. Ilo
ymomyanuio NDAMP=0.01. Bennunna NDAMP=0 oTMeHsIeT 3TO UCKYCCTBEHHOE ,,ieMI1(pupoBa-
Hue”. Pekomennytrores 3nauenue ot 0.0 qo 0.1.

B cexnuu ,,PARAM?” emie ecth Takue oniuu (6€3 BOZMOXHOCTH U3MEHEHUSI 3HAUCHUH ):

e _INREL” — onius BIYUCICHUS MHEPIIMOHHOTO ,,00JI€TYeHUS” WM TPUHYIUTEIHLHOTO yC-
kopenus juist Tunos 3aga4d 101, 105 u 200. [To ymonuanuto INREL=0 — He Bbrunciarh (craruye-
ckuit ananmm3). [Ipu INREL=-1 u INREL=-2 k BekTOpYy Harpy3ok npuOaBseTcs BEKTOP Harpy3oK,
YMHOXKEHHBI Ha HEKOTOpPYIO MaTpuily (moapoOHee — B pa3zaenax ,,Data Recovery Operations in
SubDMAP SEDISP”, ,,Buckling Analysis in SubDMAP MODERS” u ,,Automatic Inertia Re-
lief” B xuure ,NX Nastran User’s Guide”, 371eKTpOHHBIH BapuaHT KOTOPOIl colepHT ¢aiin
...\FEMAP93\nastranhelp\NXNastran\nast\misc\doc\docs\pdf\user.pdf). Jlns wunumanuum om-
MU TOMOJTHUTENBHO MOXHO NpuMeHsTh napamerp ,,SUPORT” (cMm. Tabm. 4.5 u Paznen 4.2.10);

o _LANGLE” — onmus npuMeHeHHs alropuTMa ,,KapAaHHBIN moaBec” s 00jee TOUHOTO
BBIYUCIICHHS OOJIBIINX YTIIOB 1moBopoTa (Oonbire 90 rpamycoB) y3moB KOC mpu pemieHnn KpaeBbIxX
3a/1a4 CO 3HAYUTENIbHBIMU TepeMelieHusiMu. [Ipumensercs onHoBpeMenHo ¢ onuueit ,,LGDISP”.
ITo ymomuannio LANGLE=1 s 3agau tuna 106, 129, 153 u 159 ¢ reomeTpuyeckoil HeIMHEITHO-
cteio. [Ipu ycranoBinenuu LANGLE=2 npumensiercs metoq Rotation Vector. Henb3st u3MeHAThH
€€ 3HaYCeHUE MIPU MOCIIEAYIOIIEM PeCcTapTe;

e ,LGDISP” — onuus ynpasiaeHMs alTOPUTMOM 3HAYUTEIbHBIX NepemeleHuii. Eciu ee or-
kimtounTh (LGDISP=-1), To Oynetr npumensateecs dopmyna ([15.6) [punoxenus 5 (mansie aedop-
manun). [Ipu Brimouennoi ommuu (toraa LGDISP=1), 6yxer npumenstecs dopmyna ([15.5) [pu-
noxkenna 5 (s 3agau tuma 106, 129, 153, 159, 601 u 701 ¢ reoMeTpudeckoil HETMHEHHOCTHIO),
KpOMe€ TOro, CHJIbI OYAYT ,,CIIEUTH 3a IEPEMELICHUSIMH 1 BPAaICHUSIMH 00BEKTOB, K KOTOPBHIM OHH
MPUIIOKEHBI (U1l OTKItoueHus ,,crnexenus’ LGDISP=2, tonbko nns 3amay tuma 106, 129, 153 u
159). Ilpu LGDISP=0 npubasisatoTcs TuHEHHAsS U HeTMHEHHAs MaTPHIll KacaTeIbHOU KECTKOCTH;

e _LGSTRN” — omnuus ympaBjieHHS aJITOPUTMOM BBIUMCICHHUS HANPSKEHUN TMPH 3HAYU-
TeJIbHBIX NepemenieHusx. Tonbko A 3aaa4d tuna 601 u 701;

e _PRGPST” — BeIBOAUTH TaONHIly CHHTYJSIPHBIX y370B B (paiin *.f06 (cm. BbIme o mapa-
metpe ,,AUTOSPC”);

e ,OGEOM” — BbIBOOUTH OJIOKH TAaHHBIX T€OMETPHH B (ailsl 3a7jaHNsl HA pacyer;

e _SRCOMPS (Laminate Strength Ratio Output)” — BEIBOIUTH COOTHOLICHHUS CHJI U3rH0a
JU1st MHOTOCIIONHBIX (KoMIto3uTHBIX) KO. Ilo ymonuanuto SRCOMPS=NO;

e _NOFISR (No Laminate Failure Results in F06)” — npu NOFISR>0 He BbIBOAUTH HU-
Kakux coobmenuid 0 MEOTocHonHBIX KD B (aiin *.f06. [To ymomuanuio NOFISR=0;

e _AUTOMPC” — nposepsats Habop MPC — Habop ¢ HopMyIbHBIMHU CBSI3SIMH IIepeMelie-
Huii B y3nax. [To ymomuanuio AUTOMPC=NO;

e _DDRMM off”. [To ymonuanuto DDRMM=0 (onuus He aktuBHa). Toraa B 3agayax o me-
PEXOJIHBIX MOJANIbHBIX MPOLIECCAX U YaCTOTHOM aHAJIN3€ MCHOJb3YETCsl MAaTPUUHBIA METO] BOCCTa-
HoBJyieHUs AaHHBIX. [[py DDRMM=-1 — Bce MaTpuIlbl BHIYUCIISIIOTCS CHOBA CO ,,CABUTOM ~ YaCTOT.
Taxke cM. ipo oniuio ,, MODACC”;

e _MODACC”. [To ymonuanuto MODACC=-1 (onuus He aktuBHas). [Ipu uHMIManuy on-
nuu (MODACC=0) aBromatnuecku ununuupyercs omnius ,,DDRMM off” (DDRMM=-1), nocie
9TOrO MPH JUHAMHYECKOM aHalln3e OYJEeT MCIIOJIb30BaThCs METO/I ,,CABHTA” YaCTOT C MCIIOJIh30Ba-
Huem HaOopa ,,QSET” (cm. ta6m.4.5 u Paznen 4.2.10). I[Ipuy MODACC=1 (¢ noMouis0 KHOIIKH
»Start Text” sBectu ctpoky PARAM,MODACC,1) 10N0THUTENBHO YUUTHIBAIOTCS JaHHbIE HA0O-
pa ,,SUPORT” (cm. Tabmn.4.5 u Paznen 4.2.10). 3naueane MODACC > 0 He peKOMEHIyeTCs TpH-
MEHSTh JJIs 33]]a4 THAPOYIPYTON JHHAMHUKH;

e _RESVEC”. Ilo ymonuanuro RESVEC=NO. Ecmu onmuto nannuuposat (RESVEC=
YES), o B (aiin *.f06 Oyzner BriBeleHA TUArHOCTUKA JIJISl HATPY30K, KOTOPbIE OBLIN MOJKIIOUEHBI
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B ceknuu ,,Nodal” mys ,,Applied Load” na manenu ,,NASTRAN Output Requests” (cm. puc.4.19-
0), a TakXKe A1 MHEPLUOHHBIX WIN €MHUYHBIX CHUJ (IMHAMUYECKUH aHaiau3). DT JJaHHbIC 3HAUM-
TEJIHO YJIy4IIaT pe3yJbTaThl MOAAJIBHOTO AMHAMHUYECKOTo aHaim3a oTkiauka (modal dynamic re-
sponse analysis). Ecnu Teno — He 3akperuieHo, To i moiaydeHus 3Tux naHHbix (Applied Load)
HeoOxoaumo moakrounTh Hadop ,,SUPORT” (cm. Tabm.4.5 u Pazaen 4.2.10).

Ipumeuanue 4.3. [TonHas Tabmuma ¢ mapamerpamu NX Nastran 1 00bsICHEHUSIME ITOMEIICHA
B Paznenax ,,7.1. Parameter Descriptions” (co ctp. 589) u ,,10 ... 19 Bulk Data Entries” (co cTp.
795) xuuru ,,NX Nastran Quick Reference Guide”, 31eKTpOHHBII BapUaHT KOTOPOH COIEPIKUT
¢aiin ...\FEMAP93\nastranhelp\NXNastran\nast\misc\doc\docs\pdf\qgr.pdf.

B cexuuu ,,Format” no ymonuanuto Beiopano ,,Small Field”, T.e. kopoTkuii opmaT 3anucu
JaHHBIX B (ailniel (8 mMO3UIMiA ISl AEWCTBUTEIBHBIX YHCEN, KOTOPBIMU OOBIYHO SIBISIFOTCS KOOPIH-
HaTbl y3J10B, XapaKTEepPUCTUKH MaTepHajoB M Apyrue AaHHble). Korga 3Ta TOUHOCTH HE YAOBJIETBO-
psiet, Hy»HO BbIOpath ,Large Field” (mo 16 mo3umuii) njs BceX MaHHBIX WU IS YKAa3aHHBIX B
ckoOkax. Buumanme: ¢opmar ,Large Field” 3HauntensHo yBenuunuBaeT o0beM padounx Qaiinon
Nastran.

B cexuunu ,,Plate, Beam and Rigid Options” MoxHO ycTtaHOBuUTH omnuuu: ,,All Plates as
QUARDR/TRIAR” (Bce KO tuna PLATE 06ynyt umeTh BpalaTteibHy0 )KECTKOCTh B HallpaBlie-
HuM HopManu K nosepxHoctd, kak B QUARDR/TRIAR (o ymonuanuto coznatorcst KO QUARD4
i TRIA3 6e3 BpamarensHo# jkecTKOCTH)); ,,.SKip Beam/Bar Gross Sections” (,,cOpoc” maHHBIX
o ceueHuu KO tuna BEAM n BAR — nns ycrapeBmux Bepcuii Nastran, KOTOpble HE BOCIPHUHHAMA-
10T OOHOBIICHHBIN HaOop XapakrepucTtuk cedeHus: takux KOJ); ,,Rigid Element Thermal Expan-
sion” (KO tuna RIGID nmMeeT Takylo XapakTEepUCTHKY, Kak KO3((QHUIMEHT TeMIIepaTypHOro pac-
mmpenus — uist Bepcuit NX Nastran (ot 5.0) 1 MSC/MD Nastran (ot 2005 T.).

B cexuuu ,,Manual Control” ects ase omiuu: ,,Skip Standard Bulk Data” (ne mucatp
cTaHAapTHHIM HaOop 00mux nanHbiX); ,,End Text at End of File Outside Bulk” (nonuceiBats xo-
Hell TekcTa B KoHIe Qaiina BHe Bulk-yactu). Knomnka ,,Start Text” mo3BossieT JOMUCHIBATH TEKCT
(B 4yaCTHOCTH, ApyTHe MapaMeTpbl, YEM T€, YTO €CTh Ha MaHenau) cpady nocie komanasl BEGIN
BULK, a knormka ,,End Text” — nepen komannoit END DATA, T1.e. B xoHIle daiina (Ha penakiu-
OHHOM MaHeNN 0TOOPaKAETCS nOIHOe COACPKAHUE STUX TEKCTOB).

BHuMaHue: Bce cmpoku 00vscHenull JOIHKHBI HAUNHATBCS €O 3HaKa $.

4.2.7. Onuuu naneau ,, GEOMCHECK”
onpaznen ,, GEOMCHECK” (mpoBepka reomerpun) pasaena ,,Options” HacTpanBaeTcs ¢

NOMOULIO Auazoronon manc-

m  ,,GEOMCHECK” (cwm.

e Mt Tt wew M| pucd.d6). Ha kel mueiotcs
Mlodskew  [w @ O O [#HexsR 10, ® O © Omnuu JUI aKTUBALMK  I1apa-
04 TAFER |05 ® O O [FHexern 05 ® 0 O MeTpoB (cTonois ,, Test”), Ha-
o4 werp (05 ® O O MHpEw [o ® 0 © 4yaJj0 Ha3BaHUU KOTOPBIX yKa-
7] 04_LAMIN a0, ® O O MHECwWsrP |07 ® O O 3piBaeT Ha Tl KO: Q4 —4-x u
[V] 04_Iapax 160, ® O O  [APEN_AR 100, ®@ O O T3 — 3x YTJIOBBIC (I[ByMep—
MTaskew [0 © O O [reNERR  [05 ® O © Heie); TET — 4, HEX — 6 u
[V] T3 lapax 160, ® O O FEN_DETJ 0, ® O O PEN - 5 rpaneii (Tpexmep-
V] TET_AR 100, ® © ©  [MPEN_w&RP  |0.707 ® O O Hbele). OOBSACHEHHS K napa-
dErEr [ © O O | [MeeaMorF 015 ® o O MeTpaM H WX 3HA4YEeHHs 110
TETDET o © O O [MBaROEF 015 ® O O YMOJTYaHHIO TIOMEIIEHBI K Ta0-
[JTETDETE 0. © O O ||[Elsuwmay mune 4.4. B cton6uax ,,Toler-
[FlalTests @ alFatal Ollinform ) Alkwam Miessemplint BT ance” yKa3bIBalOTCS JIOMYCTH-
T MbI€ 3HAYEHUs napaMeTpoB. B
cronbue ,,Msg Type” BbiOuU-

Puc.4.16. /Inanorosasi naHe/b mapaMeTpoB KOHTPOJIsI paeTcs THN COOOIIEHUS: Kak
reomerpun K9 ¢atanbHas omubka (Fatal),
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kak nHpopmarmonnoe (Inform) mm xak npexgocrepeskenue (Warn).
Buumanme: tun ,,Fatal” npruBoauT K HEBO3MOKHOCTH MPOJIOKEHUS aHAJIU3a, IPYTHE — HET.
Otuer B Buje Tabmuil nmomermaercs B daiin *.£06.
Ha manenu ectp emie onuusi U paguoKHOIKH JUIsl OBICTPOro HAa3HAYEHHs BCEX MapaMeTpoB U
tunioB coobmenuit (All Tests, All Fatal, All Inform, All Warn), a Takxe orpaHUYeHHUs B KOJIHYE-
CTBE CTPOK B Tabymiax coodmieHuii (Message Limit).
HekoTtopele U3 3TMX MHCTpYMEHTOB A npoBepku kadecTBa KOC (a Takxke M Apyrue) yxe

paccmaTtpuBaiuch B Paznene 3.6.

Ta6anna 4.4. IlapameTpsl npoBepkn reomerpun K9

ITapameTp IlepeBoa, 00bsICHEHUSI 3HaueHue
VYron nepekoca (Tpaj): OCTPBIA yTrosl MEXIY
(S)l?e_vfla(f‘l):in dearees JMHUSIMH, KOTOPBIE COEANHSIOT CEPEANHBI CTOPOH, 30.0
£ & JeKale HalpoTUB
glze_viljfg‘?e] in degrees Haumenpmuii BHyTpeHHMH yroa B KO 10.0
Q4 _TAPER AnprepHaTuBHOE cyxeHue (cM. Pazmen 3.6.4. u 05
Taper ratio puc.3.28-a) '
Koaddumument uckpusnenus nosepxHoctu KO
(8211?;2]?\1:: ine factor (cm. mapameTp ,,Warping” B Paznene 3.6.4. 0.05
ping u Ha puc.3.28-0)
4 JTAMIN . .
1(3/[irTimum interior angle in degrees MunnMansHeIA BHyTpeHHHH yron B KO (Tpan) 30.0
Q4_IAMAX, T3_IAMAX MakcuMalbHBIH BHYTpeHHHH yroa B KO (rpan) 1500,
Maximum interior angle in degrees yIp Y pal 160.0
TET_AR, HEX AR, PEN_AR
Longest edge to shortest edge MakcumanbHOE U3 COOTHOIICHUM IIuH cTopoH KO 100.0
aspect ratio
TET EPLR. HEX EPLR OTHOIIEHNS PacCTOSTHUNA MEXIy y3JIaMH Ha pedpe
- ’ - ’ (mpu HAMMYKK TPOMEXKYTOUHOTO y31a): mpu EPLR=1
PEN_EPLR . ~ 0.5
Edge point length ratio y3en — Ha cepenune pedpa; mpu EPLR=0.5 —xa 1/3
JUTHBI Bcero pedpa
TET_DETJ, HEX DETJ, M 6
PEN DETJ MHUMAaJIbHOE 3HaYeHHEe AKOoOHaHa 0.0
i mimimum value (mponopuroHansHO 00BeMy KD)
HEX WARP. PEN WARP Koaddumuent nckpusnenus nosepxHocta KJ:
Face wa coe’fﬁcien? MAaKCHMAaJIbHBII KOCUHYC yTIJla MEXIY HOPMaJsIMU B 0.707
P YINIOBBIX y31ax rpanu KO
BEAM_OFF, BAR_OFF Otnomenue (k ymue K3) nepememnienus 0.15
Offset length ratio HEHUTpaJIbHOM 0CH :

4.2.8. Onuuu naneau , MODELCHECK”

[onppaznen , MODELCHECK” (mpoBepka mozenu) paszaena ,,Options” HacTpauBaeTcs ¢
nomo1pio auanoroBoit nanenu ,,Model Check” (cm. puc.4.17-a). Onmun cexnun ,,Weight Check”
npegHa3HauYeHBbI A1 KOHTPOJIS puBeneHus macc. 3aech B yactu ,,DOF SET” moxxHO BbIOpath 1ist
MIPOBEPKH MHOMCeCcmB8a CTeneHel cBo0obI y3i10B, B noje ,,Ref Node” — ykazate Homep y31a mpu-
BeneHus (0 — OTHOCUTENBHO Hadaja rio0albHON KOOPAMHATHOW CHCTEMBI), a B ciucke ,,Units” —
BBIOpATh €AMHUITY U3MEPEHUs 7Sl BhIBOJA pe3ynbTaToB: Bec (0..Weight) wmm macca (1..Mass). Ec-
mu uanuuposats onmuio ,,CGI (Center of Gravity)”, To Bce BbIUUCICHUS (CHIIBI TATOTEHUS U
MacCOBBIX MOMEHTOB MHEPIMH Teja) Oy IyT MPOBOIUTHCS OTHOCUTEIBHO LIEHTPA TSHKECTH Tela.

Onuun cexunu ,,Ground Check” npeaHazHaueHbl JUisi KOHTPOJIA 3aKPEIUICHUS MOJCIIH.
Onuuu vactu ,,DOF SET” ananoruuns! onuusim cekiuu ,,Weight Check”. Eciiu npu ananuse Oy-
JIeT TMPUMEHSATHCS afanTUBHAs Ipoleaypa (HETWHEHWHbIN aHallu3, 3BOJIOLMOHHBIE MPOLECCHI), TO
MoxHO mHHUIIMHpoBath omimio ,,DATAREC” u yka3are: Homep y3na npuBeneHus (0 — oTHocu-
TEJHHO TEOMETPUUYECKOTO IICHTPA); MPOIICHT JehOPMUPOBAHUS U MAKCUMATBLHOE 3HAUCHUE YHEPTHH

© Pynaxos K.H.
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nepopmupoBanus (Max Strain Energy), npu npeBblllieHUN KOTOPBIX OyJIET MPOBOAUTHCS BBIBOJ
coobuienus B Qaiin *.f06. BHaumanme: 31a nnpopmanus GopMHUpyeTCs JIMIIb 10CHIe MPOBEACHUS
aHau3a.

Model Check EJ sets |= supersets >

‘wieight Check Graund Check.
DOFSET [G [1E DOFSET [G CIE I;]Ia
N & N A ) g
O O O O < }
EInsutosP [y [ H+LTOSPE o
Print Forces Above Q N NE e P s
[ CGI [ Center of Gravity ) DATAREC 10 P R A F FE PA
1 < )
Ref Node 0 Ref Node 0 C }L T L
Units 0. weight + Max Strain Energy o, i
SA
(& ) (o :
a) 0)

Puc.4.17. Ilnanorosasi naHe/jib KOHTPOJIsSl cTeneHeil cBOOObI y3J10B (a);
HA0OpbI cTeneHeil cBo00AbLI U UX 00benuHeHue (0)

[To moBoxy ob6o3nauenuii maoxects ,,DOF SET”. Jleqo B ToM, 4TO BCE CTENEHU CBOOOIBI
y350B KOC B Nastran crpynmnupoBaHbl 110 HECKOJIBKUM MPU3HAKAM Y MHOYKECTBA, CPEIU KOTOPBIX
pasnmuyaror opuruHanbaeie MHOXecTBa (EXCLUSIVE) u ux o6senunenus (UNION). B tabnune
4.5 nmpuBeACHBI KOABI 3THX MHOXKECTB W HEKOTOpBIC MOSICHEHHUA, a Ha puc.4.17-6 — rpadudeckoe
00BsICHEHHE 00bETUHEHHI.

Tabauua 4.5. KonupoBanue MHOKecTB cTeneHeii cBo0oabI B Nastran

EXCLUSIVE (opurunajbHbie) UNION (o0benquHenust)
M — ¢ mexy3noBbiMH cBsizaMu (MPC)

SB — rpanuunble ycnoBus 1-ro poga (SPC) u AUTOSPC
SG — ¢ TOCTOSIHHBIMH CBSI3SIMH, OJTHOTO y3J1a

O (OSET) — crenenu cBo0O/IbI, B3aUMOCBSI3aHHBIC Yepe3
ypaBHeHus rnobansHo CAY

MS =M + S — cTeneHu ¢cBOOOIBI
co cBsa3smu ,,Constraint™.

Q (QSET) — 000011eHHbIE CTEIIEHH CBOOOIBI (I METO1a S =SB +SG;
GDR) F = A + O — cBoOOHbIE CTENIEHH
CBOOO/IBI.

R (SUPORT) — xuHeMaTHuecKue cBs3u (0000IIEeHHbBIC
CTEIEHU CBOOOIbI IBMYKCHHS KaK TBEPJIOTO Teja)
C (CSET) — cBoOOHBIE CTEIIEHNU CBOOOIBI (JIJIs1 METOIa

A (ASET)= (R + C + B) + Q;
L=B+C; T=L+R;
N=F+E; D=A+E;

GDR
) FE=F+S; NE=N+E;
B (BSET) — crenienu cBOOO/IbI, KOTOpBIE GUKCUPYIOTCS (7151 _ —
G=N+M; P=G+E;
merona GDR)

E 5 PS=P+SA; PA=PS+K;
— K
AOTONHHTENEHEIE CTENEHA CBOOO/BI, KOTOPBIC BBEICHEl | pp — | _ ( _R;

B JTMHAMHYCCKOM aHaJIn3¢ V=0+C+R

SA — MOCTOSIHHO OTpaHUYCHHBIE a3POIMHAMHYECKUE
CTEIEHN CBOOOIBI
K — a3pomHaMudeckue cTerneHu cBoOO IbI

IIpumeuanue 4.4. Csazu mexny yznamu (MPC) co3patorcs ypaBHeHusMu win KO Tuma
RIGID. /lunamudeckasi peayKiusi — yaajieHue u3 yxe coopanHoir CAY HEKOTOPOro KOJUYecTBa
ypaBHEHUH (cTeneHei cBOOObI).

Ipumeuanue 4.5. Ecnu ¢ momompio kHonku ,,End Text” manenu ,,NASTRAN Bulk Data
Options” (cMm. puc.4.15-6) B daiin *.dat sectu ctpoky PARAM, USETPRT,0, o B ¢daiin *.f06
OyAyT BBIBEICHBI TAOJIHIIBI CO BCEMHU MHOXXECTBAMU CTENIEHEW CBOOO/IBI.

4.2.9. JIpyrue naneau pasaena ,,Options” pist Nastran

B 3aBucumoctu ot Tuna 3agauu paszzaen ,,Options” MoKeT UMAThI U IpyTHe MOAPa3Ieibl:
- 108 - © Pynaxos K.H.
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e _NASTRAN Modal/Buckling” — HacTpauBaeTcs ¢ MOMOIIbI0 (PAKTUIECKH OJUHAKOBBIX
nuanoroBeix manenen ,,NASTRAN Buckling Analysis” (cm. puc.6.13-a ¢ nosicnenusimu B Paznene
6.3.6) u ,,NASTRAN Modal Analysis” (cm. puc.7.3 ¢ nosicienusimu B Pazgene 7.3.1);

e _ NASTRAN DDAM” — HacTpauBaercs ¢ MOMOIIbI0 nuanoroBbix naneneut ,,NASTRAN
DDAM Solution Options” u ,NASTRAN DDAM Coefficients” (cm. puc.7.10 u mosicHeHus B
Paznene 7.3.5);

e _NASTRAN Rotor Dynamics” — HacTpauBaeTcsi C TOMOIIBIO JHAIIOTOBOW TMaHEIH
»INASTRAN Rotor Dynamics Options” (cM. puc.7.5 u mosicuenus B Paznene 7.3.2.5);
e _NASTRAN Modal XYPlot” — HacTpamBaercss ¢ MOMONIbIO JAHAJIIOTOBOM MaHENH

,»INASTRAN XY Output for Modal Analysis” (cMm. puc.6.13-0 u nosicuenus B Paznene 6.3.6);

e _NASTRAN Response Spectrum Application” — HacTpauBaeTcs ¢ MOMOIIBIO JUAJIOTO-
Boil nanenu ,,NASTRAN Response Spectrum Application” (cm. puc.7.6 u nosicienus B Paznene
7.3.2.6);

e _NASTRAN Response Spectrum Generation” — HacTpanBaeTcsi ¢ TOMOIIBIO JUATIOTO-

Boii manenu ,,NASTRAN Output for Response Spectrum Analysis” (cMm. puc.7.4-0 u nosicHeHus
B Paznene 7.3.2.4);

e _NASTRAN Random Output2” — HacTpauBaeTcsi C MOMOIIbIO JUATOTOBBIX IMaHEIEH
,»,INASTRAN Output for Random Analysis” (cm. puc.7.8 u nosicienus B Paznene 7.3.4);

e _NASTRAN Random XYPlot” — nHacTpamBaercs C MOMOILIbIO JUAJIOTOBBIX MMaHEJEeH
»INASTRAN Output for Random Analysis” (cm. puc.7.8 u nosicuenus B Paznene 7.3.4);

e _NASTRAN PSD Correlation” — HacTpauBaeTcsi ¢ MNOMOIIbIO JAHAJIOTOBON IMaHEIN
»INASTRAN Power Spectral Density Factors” (cMm. puc.7.9 u nosicaenus B Paznene 7.3.4);

e _NASTRAN Stiffened Modal” — nacTpamBaercs C TOMOIIBIO JUAJTIOTOBOM IMaHENH

»INASTRAN Modal Analysis” (cm. puc.7.3 ¢ noscaenusimu B Pazaene 7.3.1);

e _NASTRAN Nonlinear” — HacTpauBaeTcs C IOMOLIBIO IUATIOTOBOM naHenu ,,Nonlinear
Control Options” (cM. puc.5.6-6 u puc.5.7-0 v MOSICHEHUSI K HUM);

e _NASTRAN Advanced Nonlinear Solver” — HacTpauBaeTcsi ¢ MOMOIIBIO AUAIOTOBOU
nanenu ,,NXSTRAT Solver Parameters” (cMm. Paznen 6.4);

e _,NASTRAN Advanced Nonlinear Iteration/Convergence” — HacTpauBaeTcs C IOMO-
uipto auanoropor naHenu ,,NXSTRAT Iteration and Convergence Parameters” (cm. Paznmen
6.4);

e _NASTRAN Advanced Nonlinear Explicit Solver” — HacTpauBaeTcsi ¢ TOMOIIBIO AUATIO-
roBoii manenu ,,NXSTRAT Solver Parameters” (cm. Pazgen 6.4).

4.2.10. IIanenu pasgena ,,Master Requests and Conditions”

[Tocneanwuii pa3gen 3aganus — ,,Master Requests and Conditions” (ocHOBHbIE TpeOoBaHUs
u ycious). Ha oqHouMmeHnHO# nuanoroBoil nanenu (cM. puc.4.18) MoxHO 3a7aTh uMsi Habopa, ak-
TUBU3HUPOBATh onuuio ,,Skip Standard”.

Knomnka ,,Start Text”, kak u paHee, MO3BOJISIET JOMH-
ChIBaTh TEKCT M NapameTpel cpaszy nocie komanasl BEGIN
BULK, a xnomka ,End Text” — mepen xomanmoit END
DATA, t.e. B xoHue (aiina *.dat unu *.nas (Ha peaaKkIMOH-
HOM MaHeNIu OTOOPaKAETCH NoAHOe CONEPKAHUE DTHX TEK- ok St
CTOB).

Buumanme: Bce cmpoku 00viAcHeHull JOHKHBI HAYH- [

Title

I atal Cantral

et l [ Ok ] [ Cancel ]
HaTbcs co 3Haka $ (MHaue Oynet datanpHas OmuoKa).
[Moapasnen ,,Boundary Conditions” (rpanuunsle ycio- Puc.4.18. luasoropasi nane.n
BHs) paszaena ,,Master Requests and Conditions” Hactpau- pasaena ”g/las(;f’t‘: Reﬂ“eSts and
onditions

BaeTCsl ¢ MOMOIIBIO0 JAHaioroBor naHenu ,,Boundary Condi-
tions” (cMm. puc.4.19-a). Ha Heil B cekuuu ,,Primary Sets” BbIOMparoTcsi OCHOBHbIE HAOOpBI HArpy-
30k (Loads), 3akpemienuii (Constraints), Hauansubix ycioBuid (Initial Conditions), ypaBHeHMI
cszelt (Constraints Equations) u npeasapurensHoit Harpy3ku 6ostos (Bolt Preloads).
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B cexnun ,,Other DOF Sets” noakitodaroTcst Apyrue HaAOOPBI CO CTEMEHIMH CBOOOBI Y3IIOB.
[Tocne MHUIIMAIIMKE COOTBETCTBYIOLICH OMIMK M3 CIHCKAa BRIOUPAETCS OJMH M3 HAOOPOB (MX HYKHO
co3aarth 3apaHee ¢ nmomolinsio komanasl Model—> Constraint—>...). OueBuIHO, YTO B 3TH HAOOPBI
MO>KHO BKIJIFOYATH JIMIIh HEKOTOPBIE CTENIeHH CBOOO b M3 MHOXecTBa F, T.e. u3 cBoOOqHBIX. Onimu
TaKue:

e _ASET” (ot Analysis Set) — ms ciricka 0a30BbIX cTeNeHel cBOOO bl M3 MHOXKECTBA ,,A”,
Ha OCHOBE KOTOPBIX MO MeToay ['ailaHa OyJeT CTPOWTHCS PEUICHHE B BHJE PA3JIOKEHHS 1O ITHM
cTereHsiM. B »TOT crimcok He JOJI’KHBI BXOAUTH CTCIICHU CBO6OI[I)I U3 CIIMCKAa, 4TO IIOAKIIOYACTCA K
3ajaue Ha TUaoroBoi manenu puc.4.19-a. Bece cBoOOIHBIC CTEEHU CBOOOIBI, HE BKIIOYaEMbIC B
»A”, CAUTAIOTCS WIEHaMH MHOXecTBa ,,0” (cMm. Tabnuiy 4.5);

Prirnary 5 ets Modal Elemental
LConstraints 1..Cargtr_01 LS Displacement 0..Full Model L Force 0..Full Model -
Loads 1.Load 01 “w Applied Load 0..Full Madel w Stress 0..Full bMadel £
Iitial Comditions 1. Maone " Constraint Force | 0-Full Model ¥ Ostain
[ Equation Farce
Canstraint Equations 0..From Constraint Set w
Buolt Preloads 0..From Load Set 2 [Jvelocity
Other DOF Sets [ Acceleration
Master [ASET) 0. .MHone E¥3
Kinematic (SJPORT) 0.Mone w [ Kinetic Energy
OMIT 0.Mane ~ [ Energy Loss
GSET 0.Mone v
Customization
CSET 0..Mane V Element Corner Results Results Destination
BSET 0_Mone - 2. PostProcess Only v
[ Mext... ] [ Ok ] [ Cancel () Magnitude/Phase () RealdAmaginary
a) 0)

Puc.4.19. Iluanorosble nane,J M Ha3HaYeHUsl HA00POB: a) — TPAHUYHBIX YCJOBHI; 0) — pe3yJbTaTOB

e OMIT” (mpomyCTUTh) — HJIsi CIIMCKA CTENEHEW CBOOOJBI, HE BXOIAIINX B MHOXKECTBA
»~MS” 1 ,,A”, T.e. 11 HEKOTOPBIX CTeNeHel cBOOOIbl M3 MHOXecTBa ,,0”. YKa3aHHbIE B CIHCKE
cTernieHn cBO0O bl Oy Iy T m3baThl m3 CAY B mporiecce aHanmu3a, T.e. GOpMbI U YaCTOTHI KOieOaHuH B
ATUX HAIPABJICHUAX PACCUUTHIBATHCSA HE OyIyT, UTO COKpallaeT BpeMsi, Hy>KHoe [ aHanu3a. Eciu
cniucok ,,ASET” He BbIOpaHO, TO BCE CTENEHU CBOOOIbI, HE BomeAmue B cnucok ,,OMIT”, cuura-
10TCS BBIOpaHHBIMH B criucok ,,ASET”. BHUMaHue: 00bIYHO B ATOT CIHMCOK MOMEMIAIOT CTETIeHH
cB0OOIBI 01HOTO M3 HanpasieHuil (X, Y win Z), 4To OYTH HE CKa3bIBACTCS HA 3HAYCHHUAX APYTHX
4acToT;

o _SUPORT” (mognmepkka) — AJis CIIMCKA CTENEHE CBOOOMBI, KOTOPhIE OYAYT MOTHOCTHIO
3akperuieHsl. [IpumensitoTes as cratnyeckux 3anad tuna 101, 105 u 200 (pacuet He3aKpeTUICHHBIX
TeJ, MEXaHW3MOB; JAOTMOIHUTENBHO HYKHO HHUIIMUPOoBaTh onuuio ,,INREL” — cm. Paznen 4.2.6) u
JUTSL IMHAMUYECKUX 3a]1a4;

e QSET”, ,,CSET” u ,,BSET” — noakmtoueHre HaOOpOB CO CTEMEHSIMH CBOOOIbI, KOTOPHIC
cooTBeTCTBYIOT Tabnure 4.5, 11t Mmeroaa 0600menHoi nuHamudeckoi penykiuu (GRD).

[Tocnenusist auanoroBas manens — ,,Nastran Qutput Requests” (cm. puc.4.19-6). Ha neit
YKa3bIBAIOTCS HAOOPHI JJIsl Pe3yJIbTaTOB aHAJIM3a, KOTOPBIH HYXHO co3naTh ais y3inoB (Nodal) u
anemeHToB (Elemental). 3necs MmoxxHO ykasate ,,0..Full Model” (momHas Mozaenb) Wi BHIOPATH
3apaHee co3ganuyto rpynmy (y3inoB win K3J). B cekuun ,,Customization” onmueii ,,Element Cor-
ner Result” MOXXHO yKa3aTh, 4TO pe3yJIbTaThl pacyeTa HyKHO BBIBOJUTH TOJIbKO B y3nax KOC. [lns
YaCTOTHOTO aHaJM3a MOXHO YCTaHOBUTH omuuio ,,Output Modes (a,b,c THRU d)” u yka3ars
HY>KHbIE MOJIBI 110 YKa3aHHOMY IIA0JIOHY, a TaKKe U3MEHUTh BapHaHT BBIBOJA pe3yiIbTaToB: ,,Mag-
nitude/Phase” (ammuryna/dasza) unu ,,Real/Imaginary” (neiictButensHast/MHUMAas). B crucke
»Results Destination” moxxHo BbeIOpaTh BapuwaHT BbIBOJa naHHBIX (0..Default, 1..Print Only
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(tombko B daiin *.f06), 2..PostProcess Only (tonbko B daiin *.0p2), 3..Print and PostProcess,
4..Punch Only (toneko B ¢aiin *.pch), S.Punch and PostProcess, 6..XDB (Ttonpko B ¢aiin
*.xdb)). Korna aktusno none ,,Echo Model”, MoxxHO yKa3aTh BapHaHT MOJICIH.

Jns 3amaun o6 HJIC tena BapuaHThl pe3yibTaroB: nepemeineHus (Displacement), npuio-
xeHHble Harpy3ku (Applied Load), peakiuu cBaseit (Constraint Force), peakuuu cBsizeil, 3a1an-
Hble ypaBHeHusMH win KO tuna RIGID (Equation Force), 6ananc cun B y3nax KOC (Force Ba-
lance), ckopocth (Velocity), yckopenue (Acceleration); snementHsle (Elemental — BHyTpeHHME)
Harpyska: u3rubaromue U KpyTsuire MOMEHTbI, HOpMalbHble U nepepesbiBaromue cuibl (Force),
HanpspkeHus (Stress) u nedopmaruu (Strain) B KO, sneprus nedpopmuposanms (Strain Energy)
U T.I

Ectp u npyrue cnenupudeckue pe3ysbTaThl, sl KOTOPBIX OOBIYHO CO3MAIOTCS TAOIHUIBI U
¢ynkuun. KoHkpeTHble cuTyanuu OyyT ONHUCaHbI B cieayonmx Pa3zaenax.

4.2.11. Co3ganue 3aganus 1Jisl MHOT'OBAPDUAHTHOI'0 aHAJIN3a

Ecnu Hy>XHO co3/1aTh 3a/laHue JJI1 MHOTOBAPUAHTHOTO aHANIM3a, TO HY)KHO CHaudajia KHOIIKOMN
»INew...” Ha I1aoroBoil manenu ,,Analysis Set Manager” co3naTe cTaHAapTHOE 3a/aHue (TOIBKO
IepBoe JEWCTBHE) W HMHULIMHUPOBaTh KHONKY ,,MultiSet...”. IloouepenHo OynyT MNOSBISTHCS
CTaHJapTHBIC JHANIOTOBBIC MaHEIH A BHIOOpa HAOOPOB 3aKpEIJICHHH M HArpy30K, MOCIE Yero
3a/1aHre OyJIeT coepKaTh BCE BO3MOKHBIC BAPHAHTHI aHANIN3a, KOTOPBIE TENEPh MOKHO HACTPOUTH
OTJIENBHO.

Ha nuanorosoit manenu ,,Analysis Set Manager” nosiBisieTcsi COOTBETCTBYIOIEE KOTUIECT-
BO paznenos ,,Case: # ...”, e # — HOMep BapuaHTa, a JajblIe UJIET UMs, CO3IaHHOE U3 Ha3BaHU
Ha0OpOB HATPY30K W 3aKperuieHuu. [ HacTpawBaHUs KaXKIOTO M3 3TUX Pa3/ICNIOB BBI3BIBAIOTCS
naHenu ,,Analysis Case” (1mogoOHbI maHenu, U300paxeHHOW Ha puc.4.18), a takxke ,,Boundary

Condition” u ,,Nastran Qutput Requests”, yxe paccMOTpeHHBIEC paHee.

IIpumevanue 4.6. [Ipu nocnenoBaTenbHOM NPUMEHEHUH HECKOJIbKHUX HaObopoB 'Y B Nastran
CUMTAETCs, YTO Pean3yeTcsl MOITAMHbIN 3BOIOLMOHHBINA MPOLECC, TP KOTOPOM Ha KaXJIOM Cie-
JYIOILIEM 3Talle TeJ0 Harpykaercs ,,0T JOCTUTHYTOrO ypOBHS . DTO MO3BOJISET BHIIOIHATH HEIIpe-
PBIBHBIE pAcdeThl NPU JOBOJBHO CJIOXHBIX IporpamMmax HarpykeHus. OJHako BO3MOXHOCTB 3a-
JaTh LMKIWYECKYIO0 Harpys3Ky MO IPHUHLUITY: ,,yCIOBHUS JUIsl OAHOIO IUKJIA M KOJUYECTBO TAKUX
LUKJIOB”, K COXKaJICHHUIO, HE MTPEyCMOTPEHA.

4.3. IIpouecc pacyeTra KpaeBoi 3a1aun

[Tocne momaum KOMaHbl Ha MPOBEACHUE aHAJIM3a HAa SKpaHE MOHHUTOpAa MOTYT MOSBISATHCS
coobmenuss FEMAP, uto Hyxnatotcs B otBete ,,Jla” win ,,Her”, mpeaynpexaeHus 0 HEKOTOPBIX
He (aTaJbHBIX OMIMOKAX, a UHOT/IA — JJaXKe O (paTanbHBIX. B 9acTHOCTH, MOXET MOSIBUTHCS 3aIIPOC O
COXpaHEeHMH OOHOBJICHHOTO (aiia Mozaenu; coobmenne o Tom, 4yro KO OyayT moauduuupoBaHsl
(370 Kacaerca ocecMMMeTpHUHBIX KDO: 4eThIpexyrojibHble aBTOMaTHYECKU MPEBPAIIAIOTCS B Tpe-
yrOJIbHBIE); YTO HEKOTOPbIE IPAaHUYHBIE YCJIOBUS HE MOTYT OBbITh IEepeAaHbl OT T€OMETPHUYECKUX
00bekToB K KD min y3nam (o npeogoneHuu 3to mpodiemsl cMm. Paznen 4.1.4.6); npyrue.

ITpouecc pacuera xpaeBo 3amaun B cpene UGS.F93 mnpooxutcs mnporpammon-
anaym3aropoM NX Nastran. Eii mepenaercs mHbopManus o mojHOM WMeHH (Qaitna *.dat (wm
*.nas), B KOTOPOM COXpaHeHa MOJIe/Ib KpaeBoi 3a1auH.

B teuenue nporecca ananusa B nojie FEMAP akTuBHa maHens MOHMTOPHHTA Ipoliecca aHa-
mu3a (cM. puc.4.20). Ha Heil MoxHO: mpepBaTh nporecc aHanusa (kHonka ,,Kill Job”) unu npo-
CMOTPETh TEKYIIIee 3arnoaHeHue (HailyioB TMarHOCTUKH Tiporiecca. AkTuBHas omnius ,,Update Moni-
tor” yka3pIBaeT Ha TO, YTO OOHOBJICHHE TMAJIOTOBOIO OKHA MPOBOJUTCSA aBTOMATUYECKU. 3HAYCHHE
B nosie ,,Max Lines” — MakcuMalibHOE KOJIMYECTBO CTPOK AJIsl IPOCMOTpa. Eciiu OTKIIIOUUTH OMILUIO
~Automatically Load Results” (aBToMaTuueckoe CUUThIBAHHUE PE3YJIBTATOB), TO MOCIE OKOHYAHUS
IpoLecca aHaiK3a 3Ta MaHeJlb HE UCUE3HET, I0ATOMY MOSIBUTCS BOZMOXKHOCTh I€peCMaTpUBaTh 3a-
nonHeHue (QaitnoB nuarHocTuku mporecca *.dog, *.f04 u *.f06. [locie okoHuaHHs MPOCMOTpa
kHomkoi ,,.oad Results”, koTopasi cTaHOBUTCS aKTUBHOM, MOKHO CUMTATh PE3yJbTaThl aHAM3a B
FEMAP (maHenp UCUe3HET).
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BHuMaHme: npyu Kaxa0M 3aIlycKe Ipoliecca pacyeTa

Analysis Monitor
[ Status Complets—————————— 4| Nastran 1 FEMAP co31ai0T HOBbIE BEPCHU BCIIOMOIATElNb-
Elapsed Time : 00:00:00 HBIX (QaiinoB. [ToaToMy Bpems OT BpeMeHH HX HEOOXOIMMO
@ log nepecMaTpuBaTh U yAAlATh HEHyXkHble. Kpome Toro, mpo-
Otos rpaMMa CO3/1aeT 3HAUUTENbHbIE U OYEHb 3HAUUTENIBHBIE 10
O1ms pasmepaM BpeMeHHbIE (hailiibl, KOTOpbIE HCUE3aI0T MpHU
OKOHYAaHUHM pacueToB, MO3TOMY Ha MAarHUTHOM HOCHTEJE
SR Tnzrm TRD (Immnl Tinore HY’)KHO HMMETh JI0CTaTOYHOE CBOOOJHOE MPOCTPAHCTBO IS
HNamtran EBUFFSIZE=8192 5(d:/far
Nastran REAL=ZEZE68288 3 (prog HX pasMCIICHHA.
JID='h:/vork=_ femapdz/=t_la0d!
QUT=! . f=¢t__1lad0s!
HER-104857 60 4.4. Macrep co3panus MOJeIH
DOPER='Window= XP' ] o
< 83— B FEMAP ecTh MHCTpYMEHT, NpeHAa3HAYECHHBIA IJIs
7] Update Moritor Man Lines [5000 o0JieryeHust OCBOEHMsI IpOLlecca CO3AaHUS MOJENHM M IS
OBICTPOro pacuera MpocThIX Ten Tumna ,,Solid”. Komannoi
Load Resuls Tools>Stress Wizard BpI3bIBacTCs IUAIOrOBas IaHEIb
<l | B »Stress Wizard” (cm. puc.4.21-a). Ha Heil ects 4 KHONKHU
Puc.4.20. /[uajiorosasi nanejab Mo- »Step 17, , Step 27, ,Step 3” u ,,Step 4” ¢ 00BsICHEHUSIMH,
HUTOPHHTIA NpoIecca aHAIN3a T.€. mpolecc pa3out Ha 4 mara. Kaxxaomy mary cooTBeTcT-

BYIOT HEKOTOPBHIE OCHOBHbIE JIEHCTBUS, KOTOPHIE MOXHO Jie-
JaTh C MOMOIIBIO IPYTHX KHOMOK C COOTBETCTBYIOIIMMHU HaamucsMu. Ho 3To He 3HAUUT, YTO MOXK-
HO T0JIb30BaThCS TOJNIBKO UMU: JOCTYNHBI Bce komaHabl MeHio FEMAP. Korjga MuHnMansHO HEOO-
XOJUMBIE JIEHCTBUS KaKOTO-TO IIara BBIIIOJIHEHBI, HAPOTUB KHOIKH ,,Step ...” mosBUTCS H300pa-
XKeHue ,,nTHIKu” (cM. puc.4.21-0). BHuMaHme: 3TO COBCEM HE rapaHTHpPyeT MPaBHWIHHOCTH JEHCT-
Buil! Kuonku cexnum ,,View Control” (BHH3Y) HO3BOJSIOT OBICTPO H3MEHHMTh OPUEHTALIUIO
MOJIETIH.

Jlo mpuMeHeHus MacTepa HE0OXO0AUMO YCTaHOBHTH KelaTtenbHoe 3HaueHue ,,Solid Geometry
Scale Factor” (xomanna File-> Preferences, Bxinaaka Geometry/Model). Erie Hy>KHO TpOBEpUTS,
ecTh 1 B bubnnoreke FEMAP HeoOxoaumblii MaTepuan, eciu HeT — co3aath ero (cm. Pasgen 3.1).

Hoserit npoekT HaunHaercst komangamu File>New u Tools—> Stress Wizard. Kuomnkoii ,,Se-
lect Solid for Analysis” (cMm. puc.4.21-a) BbI3bIBaeTCsS CTaHAAPTHBIA TUAIOr OTKpbITUS (haiina,
npudeMm OynyT yutaThesi Tonbko ¢ainel Parasolid-popmara (*.X_T). [Totom Oyzer HEoOXomumo
BbIOpaTh 3 6ubnuorekn FEMAP matepuan. PesynpTaT mepBoro mara: cdiuTaHa reoMeTpusi, Co3zia-
Ha KOC ¢ K3 tuna SOLID Btoporo nopsiika annpokcumarnuu (Parabolic) u3 ykazanHoro mate-
puana, co3aansl 3ajjanue aHanuza (Analysis Set) u mycTsle ciucku Harpy3ok (Stress Wizard Load
Set) u 3akperienuii (Stress Wizard Const Set).

IIpumeuanue 4.7. EcTb cCMBICT IPOBEPUTH KOOPIAWHATHI TOUYEK TeJa WM PACCTOSHUS B Tele,
9TOOBI ONPENCTUTHCS B PABUILHOCTH 3HaueHUs Kodddurmuenra ,,Solid Geometry Scale Factor”.
»Stress Wizard” cam He mokasbiBaeT KOC, mockonbKy xenaet padotats ¢ ,,TBepasiM” TeraoM. OTo-
opaxxenne KOC MOXHO HaCTpOUTH C MOMOIIBIO KHOTIKH ,,Quick Options”. Eciu co3nannas aBTo-
Matuueckn KOC — He yZoBIeTBOpsET, TO MOXKHO TMOCIEA0BaTENbHO yAanuTh KO u y3mbl, moTom
co3nath HoByto KOC, nnu cHavana co3nate reomerpuieckyto Mozaens 1 KOC, moToM BeI3BaTh Ma-
Henb ,,Stress Wizard”. A cBoiictBa Marepuana KOC Bcerna MOXHO peJakTHUPOBATh C MOMOIIBIO
komanael Modify-> Edit-> Material....

[Mlar 2 — co3maHue 3aKpervieHui (34ech — TOJBKO 4Yepe3 MOBEPXHOCTH). BapuaHThl (cM.
puc.4.21-6):

e Specify surfaces that are fully fixed (Ha3HaueHne MOBEPXHOCTEN C TIOJHBIM 3aKpEIICHU-
em);

o Specify surfaces that can slide tangent to themselves (Ha3HaueHHe TTOBEPXHOCTEH C 3a-
KpEIUIEHUEM B HalpaBiICHUH HOpMaiau K HUM. OOBIYHO TaK MOJAEIUPYIOT OTOPOIIEHHYIO cuMMen-
PUYHYIO YaCThb TENa);

e Specify surfaces that can slide only in a defined direction (Ha3HaueHUe TOBEPXHOCTEM C
BO3MO>KHOCTBIO CKOJIBKEHUS B YKa3aHHOM HAIIPaBJICHUN);
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e Pick cyl. surf(s) that can only rotate about their axes (BbiOOp IMIMHIPUYECKUX IIO-
BEPXHOCTEH, KOTOpBIe OyyT UMETh BO3MOXXHOCTH TOJILKO BPAIIaThCS BOKPYT CBOEH OCH);

e Pick cyl. surf(s) that rotate about and slide on their axes (BpI00Op MIIMHIPUIECKUX TIO-
BEPXHOCTEH, KOTOpble OYIyT MMETh BO3MOXKHOCTh BPAaIIaThCsi BOKPYT CBOEH OCH U MepeMenaTbes
BJIOJTH €€);

e Free surfaces from constraint (0cBO6OUTH MOBEPXHOCTH OT 3aKPETICHUH).

Stress el = Stress Wizard -
e RS = D et Viserl Propenies
ot Specty oy i e
Speciy the forces acting an vour modsl, Specify the forces acting on your model.

Process your model to determine stress

Process your model to determine stress lavels and displacemernts

levels and displacements.

Step 1 - Load/Replace Soid Step 2 - Lonstrain Model

Select Solid for
@ Analpsis

Specify surfaces Pick oyl surf(z)
that are fully fised that can anly
rotate about their
awes

®

Pick oyl surf(z)
that ratate about
and slide on their
anes

Specify surfaces
T that zan zlide
='n
wxs | tangent to
themselves

Ll e

Specify surfaces

- that zan zlide
& anly in a defined
direction
Fres surfaces
‘@ from constraint
Wigw Cantral Yiew Eontrol‘ ‘ ‘ ‘
#r-Top Y2 -Right Zr-Frort |30 J Hr-Top rZ-Right Zi-Front Is0
a) 0)

Puc.4.21. /Inanorosas nanejn ,,Stress Wizard”: a) — mar 1; 6) — mar 2

[ar 3 — co3ganue Harpy3oK. Bapuantsl (cM. puc.4.22-a):

e Select surfaces for pressure loading (HazHaueHHe MOBEPXHOCTEH C HArpPy3KOW B BHUJIE
JABJICHU );

e Select surfaces to apply directional force (Ha3HaueHHE MOBEPXHOCTEH C HANIPABICHHBIMU
CUJIaMu);

e Select edges to apply directional force (HazHaueHue rpaHeit sl NPUIIOKEHUS HAIPAB-
JICHHBIX CHJ);

o Select surface(s) to zero out or remove loads (Ha3HaueHHE MOBEPXHOCTEN JJIsI OCBOOOXK-
JIEHUSI OT HArpy3o0K);

e Select edge(s) to zero out or remove loads (HazHaueHue rpaHel i OCBOOOKACHUS OT
Harpy3oK).

[ar 4 — npoBeaieHNE aHATN3a U IPOCMOTP pe3yibTaToB. Bapuantsl (cM. puc.4.22-6):

¢ Run this model and recover answers (npoBeieHre aHaTU3a U MOJIYYECHUE PE3YIbTATOB);

e Reset Post-Processing View (04MCTUTh KOHTYpP MOJIEH OT H300paKEHUSI pE3YyJIbTATOB);

e Show Model in Deformed State (mepexirouaresns: mMoka3aTh (WM HA) MOJAENb B nedop-
MHPOBAHHOM COCTOSIHHH);

e Toggle Stress Contours (repekitoyaresnb: MoKa3aTh (WA HET) HAPSDKEHUS. Ha KOHTYpPE);

e Animate Deformation (mpoBectu anumariuio 1e)OpMHUPOBAHUS MOJIETIH);
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o List Reaction Forces on Surface(s) (co3nats Tabnuily 3Ha4eHUN Pe3yTbTUPYIONIUX CHJ
Ha MIOBEPXHOCTSX);

e Toggle Contour — Stress/Displacem (nepexiroyaTenb: MoKa3aTh Ha KOHTYPE WA Hamps-
»eHus (mo Musecy) Wiv MOJIHbIE IEPEMEIICHUS );

¢ Set Deformation Scale Factor (ycranoButs mapamerp cie)OpMHPOBAHHOTO COCTOSIHHS).

Stress Wizard Stress Wizard 3]
Irmport Parasolid Geometry for Analpsis, = Import Parazolid Geometry for Analysiz, :“
Define Material Properties. Step 1 Define Matenal Properties. Step 1
Constrain your model. Specify how your Constrain your model. S pecify how your
part iz held in place. Step 2 pat is held in place. Step 2
Specify the forces acting on your model. Step 3 Specify the forces acting on pour model. Step 3

Frocess your model to determine stress Process vour model to determine stress

lewels and dizplacements. Step 4

levels and dizplacements.

Step 3 - Load/adel Step 4 - Calculate/Visualize Results
Select surfaces R this miodel - Ligt Reaction
for prezsure and recover Forces on
loading answers Surface(z]
Select surfaces Reset Toggle Contour -
to apply Post-Praceszing /8 Stress/Displacem
directional force Wiew G
Select edges to Show Madel in Set Deformation
apply directional Deformed State Scale Factor
o -

Toggle Stress

400 [ B

Contours
Select surface(s) Select edge(z) to Animate
to zero aut of 2ero ot ar D efarmation
@ remaove lnads @'\ remove |oads
“iew Cortral Wiew Control
#r-Top ‘Z-Right Z#-Frant lso #=¥-Top YZ-Right ZAFrant lso J
a) 0)

Puc.4.22. /Inanorosasi manejn ,,Stress Wizard”: a) — mar 3; 6) — mar 4

[Mockonbky Bee rpanuunbie yenosus (I'Y) npu mpuMeHeHHH MacTepa CO3IaHust MOAETH Gop-
MYJHUPYIOTCS OTHOCUTEIBHO I€OMETPUYECKHX O0BEKTOB, TO MOCIE HEKOTOPOH MOJU(UKALUU Teo-
METpHUU Tella MOXKHO HazHaueHHbIe 'Y mcmonbp30oBaTh 0€3 mepeMeH, ecii TeJI0 MOAUDUIPYETCs
TakuM 00pa3oM, uTo BHyTpeHHUe HoMmepa (ID) 3Tux reomeTpuueckux 0OBEKTOB HE M3MEHSIOTCS B
rporecce MoTUpUKAIINH.
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