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BxogHoun chann MSC.Nastran

0 Popmat BxogHoro c¢panna nogpoodHO onucaH B
MSC.Nastran Quick Reference Guide

0 Hwxe npuBoautcsa obwee onncaHue BxogHoro channa c
onncaHueMm ero ceKumm n 0COOEeHHOCTAMM UX
MCNONib30BaHUA ANA ynpaBrieHNUA X04A0M peLleHUs

MSC A Meckawen.

A Division of MSC.Software
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BxogHoun chann MSC.Nastran
(npoaonxeHue)

ENDDATA

/ BULK DATA SECTION

/ BEGIN BULK

: 1
/ CASE CONTROL SECTION
CEND

= // EXECUTIVE CONTROL SECTION

ID A, B $ OPTIONAL

FMS

MSC A Meckawen.

=" A Division of MSC.Software
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BxogHoun chann MSC.Nastran
(npoaonxeHue)

O Cekuusa FILE MANAGEMENT (FMS) - Heob6sa3aTenbHas:

o Onepatop NASTRAN (HeoOGsizaTenbHbIN, MPUMEHAETCA ANA 3aAaHus
rmobGanbHbIX HACTPOEK TeKyLero 3arnycka)

o PasmeweHune cpannoB, KOHTPOSIbL pecTapToB, padoTa ¢ 6a3on AaHHbIX

o OcHoBHOoe HasHadyeHue FMS - cpenatb onepauuoOHHYH CUCTEMY
«HEeBUAUMON» ANA nonb3oBaTens

0 Cekuusa EXECUTIVE CONTROL:

o Tun pelweHus, npegocTaBnsiemoe Bpems, Mogndpukaumm n cuctemMHas
ANarHOCTUKA;

Q Cekuua CASE CONTROL.:

o 3anpoc BbIXOAHbLIX AaHHbLIX U BbIoop n3 cekumm BULK DATA
BapMaHTOB Harpy3ku n 3akpenseHus.

O Cekuus BULK DATA:
o OnucaHue Mogesin n ycnoBusi peLlueHus.
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BxoagHoun chann MSC.Nastran

(npoponxeHue)
0 MSC.Nastran pa3paboTtaH Ansa 3anycka B KOMaHOHOM peXxume.

0 Mpouecc aHanu3a onucbiBaeTcsA BO BXoAHOM chaunne
cregyrowmm obpasom:

1. Cekuna FILE MANAGEMENT (HeobGsizaTenbHas);
2. Cexuna EXECUTIVE CONTROL;

3. Cekumnss CASE CONTROL;

4. Cexuna BULK DATA.

0 BxogHble hannbl MOryT npeaBapATbLCA U 3aKaHYMBATbLCHS
ynpasnsalowWMMmM onepatopamMmm onepaumoHHOU CUCTEMbI (A3bIK
ynpasneHus 3agaHuamu JCL). Tun un yucno aTux onepatopos
pa3nnyHbl ANA KaX40U KOHKPeTHOU MHCTaNNALnMN.

Q MNoapobHoctn o JCL moxHo Hantn B MSC.Nastran
Configuration and Operation Guide nnun y3HaTb Y CACTEMHbIX
agMUHUCTPATOPOB (NMporpaMmmMmncToB)
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PacnonoxeHune pasgensarowmx
3anucen

0 Pasgensarowme 3anmMcuv BoO BXoAHOM dhanne oTaAensitoT pasfinyHble
cekuuu danna gpyr ot gpyra

CEND KoHeu cekuun EXECUTIVE CONTROL, Hayano
cekuumn CASE CONTROL.

BEGIN BULK KoHeun cekuun CASE CONTROL u Hayano cekuumu
BULK DATA.

ENDDATA NMocnepHsaa 3anucb Bo BCEX BxoaHbIx ¢hannax
MSC.Nastran

NMpumeyaHue: Bce 3TK 3anucu AOMXKHbI
Ha4YUMHaATbLCA C NePBOWN KONMOHKM.
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dopmaT BxogHoro paunna

O Cekuusa FILE MANAGEMENT:

o Ucnonb3yeTt cBoboaHbIN chopmaTt (cmoTpu MSC.Nastran User’s
Manual)

0 Cekumn CASE CONTROL v EXECUTIVE CONTROL.:

a Mcnonb3yeT cBoGOoAHLIN hopmaT (B npeaenax KONoHoK 1-72).
[JaHHble MOryT HaYuMHaTbLCA C JIIDOON NO3ULUU U pa3aenfarTcs
3anATbIMU UNu npodenamu.

O Cexkuuss BULK DATA:

CyuwecTByeT TPy BO3MOXHbIX BapuaHTa ¢popmarta (nogpobHee 3TH
dopmaTbl OyayT paccMOTpPeHbl HMXe):

CBob6oaHbIn chopmat
Manbin hopmat
bonbwon hopmat

MSC A Meckawen.

A Division of MSC.Software
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Cekuusa Executive Control

O Cekuusa EXECUTIVE CONTROL sBnsieTcs nepBow
o0s13aTeNIbHOU rpynnou onepaTtopoB B TIOOOM BXOOHOM
cdanne MSC.Nastran.

0 OcHoBHbIMU hpyHKUMamMU cekuun EXECUTIVE CONTROL
SAABNAIOTCA:

o OnuncaHune TMna aHanusa (nocriegoBaTesibHOCTU peLUeHns);

o OnpeaeneHue OCHOBHbIX YCIIOBUU PaboTbl, TAKUX Kak:
 MakcumanbHoe BpeMs;
e CuctemMHass AMarHOCTUKaA;
* Acnonb3oBaHue nognporpamm Ha sisbike DMAP.

0 MNMonHoe onucaHue onepatopoB cekumn EXECUTIVE CONTROL
npuBeaeHo B TpeTbeM pa3aerne kHurm MSC.Nastran Quick

Reference Guide.
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HeKoTopble onepaTopbl CeKLuUn
Executive Control

0 SOL K = oba3aTtenbHasa 3anuck, rae K = Homep nnu nmsa
TUNa aHanusa

@ CEND = obsa3aTenbHas 3anucb = NnocrieaAHsAA 3anmcb 3TOU
CeKuumn

0 DIAG J = HeobOA3aTenbHasa 3anucb — 3anpalumBaeT
cneuyuvasibHyrOo AMarHOCTUKyY, HarnpumMmep:
* DIAG 8 - neyaTb 0OWMX AAHHbLIX O CreHepUPOBaHHbIX MaTpuLax

 DIAG 14 - neyaTb KomaHg DMAP - pekomeHAayeTcA
ncnonb3oBaTtb BMecTe ¢ ALTER.

* DIAG 38 — neyatb yrnoB matepuana ansa QUAD4, QUADS, TRIA3,
TRIAG6 anemeHTOB

MSC\ MECHANICAL
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Onucanne DMAP

0 UcnonHswwana cuctema MSC.Nastran ncnonb3syet BHyTPEeHHUMN
A3bIK, OPUEHTUPOBAHHbLIU Ha PabOTy C OyflOKaMn AaHHbIX,
HasbiBaeMbin DMAP (Direct Matrix Abstraction Programming).

0 Bce pacueTHble nocnepoBaTtenbHocT MSC.Nastran HanucaHbl
c ucnonb3oBaHmem DMAP

0 I3TOT A3bIK NporpaMmMupoBaHuNSA NMONMTHOCTbLIO OTKPbLIT ANA
nonb3oBaTteneun

O DMAP:

o OcyuwecTBnsieT onepauum npeodbpasoBaHUsA BXOAHbIX AaHHbIX B
MaTpuubl n/unu Tadnuubl

o BbINOMHAIOT MaTpUYHbIE onepauun
o lpeobpa3yeT MaTpuUyHOe peLlueHne B BbIXOAHbIe AaHHbIe
o levataeT peweHune (u/vnn gpyryro Tpedyemyro nHcpopmaumio)
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Onucanne DMAP

Kaxnoe peweHne B MSC.Nastran coctaBnsierca u3
nocriegoBatenbHOCTU onepaTtopoB A3bika DMAP

lNocnepoBaTernibHOCTbL BbINOSIHEHUSA 3TUX ONepPaTopoB 3aBUCUT OT
BblOpaHHOro tuna peweHus (SOL K)

Kaxpoe peweHune (SOL) coaepxut 4O HECKOSTIbKUX TbICAY onepaTopos
DMAP, n ux yncno saBuMcuT OT TUNa aHanu3a

JTrobasa BcTpoeHHas nocriefoBaTesibHOCTb pPeLleHUst MOXeT ObITb

U3MeHeHa nonb3oBaTenieM ¢ MNOMOLLbIO TaK Ha3blBaeMbIX anbTepoB
(ALTER)

U3meHeHHble nocriegoBaTesribHOCTU PelleHnA MoryT ObITb HanNMUCaHbI
N COXpaHeHbl Ans AarnbHeuLwwero UCNosib30BaHUA

Ona 6onee nogpoo6Hon ungopmaumm cmotpn MSC.Nastran DMAP
Module Dictionary
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[TocneaoBaTenbHOCTU peLleHNN

0 B MSC.Nastran cywecTtBylOT ABa Buga nocriegoBaTtesibHOCTEN
peLieHUn:
o CTpyKTypupoOBaHHble nocrieaoBaTesibHOCTU peweHunn (SSS):
* ABnsmoTcA peKkomMmeHayemMbiMmu AnNA BbINOJIHEHUA pacyeToB
® MCﬂOﬂb3yI-OT 683y AadHHbIX Ana XpaHeHusa n nosny4vyeHus AaHHbIX
* NMopaepxnBaroT pecTapTbl

° B otnnumne oT XKeCTKUX nocrieaoBaTesibHOCTEN peweHnsa, oHn
coaepxat CaMble nocrieaHue OOHOBJIEHNA U HOBbIE BO3MOXHOCTHU

o XKecTkue nocnenoBaTesibHOCTU pPeLUeHUMN:
e C Touku 3peHna DMAP aBnaroTca cambiMy NPOCTbIMU

* He 3anucbiBaloT 6a3y AaHHbIX AN XPaHEHUS U NOoNy4YeHUs AaHHbIX,
NoO3TOMY He noaAepXMBaloT pecTapThbl

 MoryT He coaepXxaTb caMbIX nocrieaHNX O6HOBIIEHUN U HOBbIE
BO3MOXHOCTM

MSC A Meckawen.

A Division of MSC.Software
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CTpyKTYypUpOBaHHbIE
nocrieaoBaTeNIbHOCTU pPeLleHUN

SOL
Number

101 SESTATIC Statics with Options:

Linear Steady State Heat Transfer
Alternate Reduction

Inertia Relief

Design Sensitivity - Statics
103 SEMODES | Normal Modes with Option:
Design Sensitivity - Modes
105 SEBUCKL Buckling with options:

Static Analysis

Alternate Reduction

Inertia Relief

Design Sensitivity - Buckling

SOL Name Description

SOL

Misviber SOL Name Description

145 SEFLUTTR | Aerodynamic Flutter

146 SEAERO Aeroelastic Response

153 NLSCSH Static Structural and /or Steady State Heat Transfer
Analysis with Options:

Linear or Nonlinear Analysis

159 NLTCSH Transient Structural and /or Transient Heat Transfer

Analysis with Options:

Linear or Nonlinear Analysis

190 DBTRANS Database Transfer, MSC.Nastran Reference Manual,
Section 9.2.

200 DESOPT Design Optimization

106 NLSTATIC | Nonlinear or Linear Statics
107 SEDCEIG Direct Complex Eigenvalues
108 SEDFREQ Direct Frequency Response
109 SEDTRAN | Direct Transient Response
110 SEMCEIG Modal Complex Eigenvalues
111 SEMFREQ | Modal Frequency Response
112 SEMTRAN | Modal Transient Response

114 CYCSTATX | Cyclic Statics with Option:
Alternate Reduction

115 CYCMODE | Cyclic Normal Modes

116 CYCBUCKL | Cyclic Buckling

118 CYCFREQ | Cyclic Direct Frequency Response

129 NLTRAN Nonlinear or Linear Transient Response
144 AESTAT Static Aeroelastic Response
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XecTkue nocnenoBaTeribHOCTU

peLleHnn

N 3"01:; ar Nsa?rlr-e | Description
1 STATICS1 Statics and Linear Heat Transfer
3 MODES Normal Modes
1 GNOLIN Geometric Nonlinear
5 BUCKLING | Buckling
7 DCEIG Direct Complex Eigenvalues
8 DFREQ Direct Frequency Response
9 DTRAN Direct Transient Response
10 MCEIG Modal Complex Eigenvalues
11 MFREQ Modal Frequency Response
12 MTRAN Modal Transient Response
14 CYCSTAT Cyclic Statics
15 CYCMODES | Cyclic Modes
16 CYCBUCK | Cyclic Buckling

NAS101, Page 3-18
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Cekuusa Case Control

0 Cekuusa Case Control Bceraa cnepyet 3a cekuueun
Executive Control u npeawectByeT cekuuu Bulk Data.
TpebyeTca npu KaXXaom 3anycke.

Q0 K nepBuuHbIiMm pyHKUuMaM cekuum Case Control oTHocATCA:

o Bblbop HabopoB aaHHbIX B cekumn BULK DATA, KkoTopble
UCNONb3YKTCA NPU aHanuse.

o 3anpoc Ha BbIBOA pe3yfibTaToB.
Q Onpe.qenel-me BaApPUaHTOB 3aKpernieHnA N HarpyxeHus
(Subcases).
[MoNHbIN CNNCOK onepaTopoB AAaHHON CeKUnn Ons
KaXxaon nocrnenoBaTeNibHOCTU pelleHns npuBeaeH B
pa3saene 4 MSC.Nastran Quick Reference Guide.

MSC A Meckawen.

A Division of MSC.Software
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Bbi10op HabopoB AaHHbIX

d KoHuenuuma HabOoOpoOB [AaHHbIX MO3BOMISAAET MNOSfIb30BaTesNio
onpegenAaTb nOOOEe KONMUYECTBO pa3fNUYHbIX BapuaHTOB
Harpys3okK u rpaHn4Hbix ycrnosumn B cekuum BULK DATA

] YkKaszaHue, Kakme wn3 HaboOpoB AOaHHbIX HaAoO BKKYUTL B

AAaHHbIW aHanu3, 3agaeTcs KOMaHAOW BbIboOpa AaHHbLIX B CEKLUK
CASE CONTROL.:

DATA_SET_NAME = SID

O Habopbl AaHHbIX, BbIOMpaeMble TaKUM CIOCOOOM MOryT BKNOYaThb
Harpy3Kku, rpaHUYHbIE YCITOBUA U NOJIA Temneparyp.

MpumeyaHue: Jlrobble 3anmucu Bulk Data koTopble MoryT BbiOupaTbCS
komaHpamu cekumm Case Control, HoO He Obinu BbIOpaHbLI, B
AAaHHOM 3anycke OyAyT NMPOUrHOPUPOBaHLI.
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BbiOoOp cTaTu4yeCcKoOn Harpy3ku

] BapuaHTbl cTaTU4€CKOU Harpy3Kku BbiIOMpParoTCA KOMaHOOoU
LOAD cekuuu Case Control:

o Popma 3anucwu:
LOAD =i

roe i — BapuaHT npuknagbiBaeMoun Harpy3ku (CMOTpu norne
SID Ha 3anucu cekuumn Bulk Data, oTHOcsiIlLencsa K Harpy3ke)

] Bce 3anncu Harpy3ku ¢ SID i 6yayT npunoXxeHbil
coBMecCcTHO (npumMmedaHue: 3anucb GRAV gomkHa nmeTtb
YHUKanbHbIU SID)

d lMNMpumep:

LOAD =1
ByoyT npunoXxeHbl BCe Harpy3ku B 3anmncsax Kotopbix SID=1

MSC A Meckawen.

A Division of MSC.Software
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Bb16op AaHHbIX TeMnepaTypHOW
Harpy3kKu

0 TemnepaTypHble Harpy3ku npuknagbiBaloTCA
(BbIOMparoTCcs) ¢ ucnonb3oBaHMeM KoMaHAabl cekumm Case
Control - TEMP(LOAD)

O dopma 3anucw:
TEMP(LOAD) =j

0 Ipe j ykasbiBaeT Ha ngeHTudgukartop (ID) 3anucen cekumm
Bulk Data, koTopble onpenensoT TeMmnepaTtypHoe none,
npuknagbiBaemoe K mogenu (Hanpumep TEMP, TEMPD,
TEMPP1, TEMPRB)

MSC A Meckawen.

A Division of MSC.Software
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Bbi60op HaYanbHOU TemnepaTypbl

] HavanbHaga Temnepartypa onpeagensercs Mcnosib3oBaHnem
nn6o komanabl TEMP(INIT) cekuun Case Control, nu6o
nonem TREF B 3anncu cBouctB matepuana

] Popma 3anucu:
TEMP(INIT) =j

] Mae j yka3biBaeT Ha ID 3anuceun cekuum Bulk Data,
KOTOpble onpeaensaoT HaYyanbHYK TeMmnepaTtypy moaenu
(Hanpumep: TEMP, TEMPD, TEMPP1, TEMPRB)

] TemnepaTtypa, ucnonb3yemas Ansi pacyeta Harpys3Ku:

TEMP(LOAD) -TEMP(INIT)

inn none TREF 3anucn matepunana

MSC A Meckawen.

A Division of MSC.Software
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Bb160p rpaHNYHbIX YCITOBUNA

] NpaHn4YHbIE YyCNOBUSA, KOTOpPbIe OyayT NpUKNaabiBaTbCA,
BblOMparorca komaHpamu Case Control — SPC u MPC

] SPC - BbIOOp Habopa rpaHUYHbIX YCNOBUU AN
OOVHOYHbIX Y3J10B:

o SPC - orpaHnyeHue cteneHen cBob6oAblI NepemMeLLeHUn n
BpaweHUn Ans otaenbHbIX Y3508

o 3aparorca 3anucamum SPC n SPC1 cekuum Bulk Data

] MPC - Bbibop Habopa rpaHMYHbIX YCNOBUU ONA rPynnbl

y3I10B:

o MPC - 3T0 rpaHn4HbIe yCrIOBUA 3afaBaeMble YpaBHEHUEM,
cBA3biBalOLMe ABNXKEeHMe BbIOpaHHbIX cTerneHen cBoboabl
OTHOCUTESIbHO APYrux cteneHem ceBoooabl B Moaenu

a MPC 3aparoTtcsa 3anucbio MPC cekuuu Bulk Data

MSC\ MECHANICAL

\ SOLUTIONS

A Division of MSC.Software
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MHoroBapuaHTHOe HarpyxeHue

] KomaHpa SUBCASE onpepensiet Kaxayr yHUKarbHYHO
KOMOMHaLUMIO YCTAHOBIEHHbIX Harpy3oK U rpaHNYHbIX
YyCITOBUM.

1 ®opma 3anucu:

SUBCASE i - roe i upeHtTudukaTop BapuaHrta (uenoe
4yucno).

d B kaxxgom SUBCASE moryT BbiGupaTbCca pa3/inyHble
rpaHUYHble YCI0OBUSA, Harpy3kKu u BbIXoAHble AaHHble

] Homepa (i) SUBCASE pnon>xHbl 6biTb YKa3aHbl B
BO3pacTarLwemMm nopsigke, Ho He 06s13aTenibHO Mo NOPSAAKY,
(T.e. Hanpumep, moryT 6bITb HOMepa 1, 14, 31 n 50)

MSC A Meckawen.

A Division of MSC.Software
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Mpumep cekuun Case Control

0 Mpepnonoxum, YTO Mbl UMeeM ABa BapuaHTa yCIOBUM
HarpyxeHusi (LOADs 100 n 200) ¢ pa3nn4HbIMHU
BapuaHTamMu rpaHnyHbix ycnosumn (SPC 110 n 210
COOTBETCTBEHHO). [IpuBeaeHHan HUXKe ceKuusa onpeaenser
ana MSC.Nastran kakme kKombuHauum Harpy3oK n Iy
HeobxoaAMMO paccuyuTaTb U Kakne TpebyroTcs pe3ynbraThl.

MSC\ MECHANICAL

\ SOLUTIONS

A Division of MSC.Software
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[Mpumep cekummn Case Control
(npoaonxeHue)

CEND

SUBCASE 10

LABEL = Ycnosue HarpyxeHus 1 — npunoxutb Harpy3ky 100 u rpaHnyHble ycnosust SPC 110
LOAD =100

SPC =110

DISP = ALL

$

SUBCASE 20

LABEL = Ycnosue HarpyxeHus 2 — npunoxutb Harpy3ky 200 u rpaHuyHble ycnosus SPC 210
LOAD =200

SPC =210

DISP =ALL

BEGIN BULK
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[Mpumep cekummn Case Control
(npoponxeHue)

0 Ha npepbiaywem cnange cekuma Case Control 3agaet aBe
KOMOMHaUuKU HarpyxeHua u MY, Kaxxgasa ns KOTopbIX
onpepensaetca otaenbHon komaHaon SUBCASE

O Kaxabin SUBCASE coaepXuT 3anpochkl Mo Harpy3ske u
rPaHNYHbIM YCITIOBUAM, NMKOC NMOObIe 3anpochl pe3yrnbLTaToB

0 Ecnu TpebyeTcs BbINOMIHUTbL OONbLUOE KONMMYEeCTBO
KOMOWHaLMN YyCTaHOBJIEHHbIX Harpy3okK U rpaHU4YHbIX YCITIOBUW,
TO cekuusns Case Control moxeT ctaTb OUYeHb ONIMHHOWU

O Onsa Toro, 4ToObLI 3TOro N3bexartb HeObxoaAUMO nepes nNepBbIM
SUBCASE nomecTUTb 3anpochbl, UICMOMb3yeMblie N0 YMOSTYaHUIO
ana sBcex SUBCASE (ogHako, 3Tu 3anpocbl MOryT ObITb
U3MeHeHbl B paMKax filob0ro us Hux)

0 Hwuxe npuBeneH npumep cekuumn Case Control ¢
Ucnosnb30BaHUEM 3TOro nogxoaa:
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[Mpumep cekummn Case Control

(npoponxeHue)
CEND
$ sanpockl Case Control, ncnonb3syembie No yMOn4aHUo
LOAD =100
SPC =110
DISP = ALL

$ KoHeU cnucka 3anpocoB, UCNOJIb3yEeMbIX MO YMOSTYAHUIO
SUBCASE 10

LABEL = ycnosus Harpyxenus 1 — npunoxutb Harpy3sky 100 u rpaHuuHble ycrnosus SPC 110

$
SUBCASE 20

LABEL = ycnosus Harpyxenus 2 — npunoxutb Harpysky 200 u rpaHuyHble ycnosus SPC 210
LOAD = 200

SPC =210

BEGIN BULK
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3aronoBKM

0 3AIOJIOBKU - HeobsasaTernbHbl, HO PeKOMEHAYITCA AnNA
naeHtTudpmkaumm sanmcen (B channe pesynoratoB F06).

TITLE - OnpenensieT TEKCT, KOTOPbIN OyAeT nevyataTtbCsA Ha KaXaou
BbIBOOAMMOMW CTPaHULE B NepBOU CTPOKe.

SUBTITLE - OnpepensieT TeKCT, KOTOpPbIXN OyAeT BbIBOAUTLCS BO
BTOPOM CTPOKE KaXaou CTpaHULbI.

LABEL - OnpepensieT TeKCT, KOTOpPbIN OyAeT nevyaTtaTbCs B TPETbEWU
CTPOKe KaXAou BbIBOOAUMON CTPaHULbI.

Mpumep:

TITLE = TecTtoBbIX 3anyck - workshop 1

SUBTITLE = ctatnyeckasa Harpy3ka, oeucTByrowas Ha chepmy
LABEL = pemoHcTpauua ana cemmHapa NAS 101
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TemnepaTypHble Harpys3ku

O Ans BKAOYEHUs TeMnepaTypHOro Bo3AencTBusa B aHanums3
WUCMOJIb3YIOTCHA HECKOJIbKO TUMOB onpeaensitiowmux 3anucen.
Bbi6op Heo6xoanmMmon 3anmMcu 3aBUCUT OT TOrroO, K Yemy byaert
npuio)KeHa TemnepaTtypHasa Harpy3kKa:

o AJIS 3ajaHus TeMmnepaTtypbl B y3nax ucnonb3yrorcsa 3anucu TEMP,
TEMPD

o ANS 3agaHvs TemnepaTtypHoro rnoss Ha anemeHTbl ROD, BAR,
BEAM, BEND, CONROD, TUBE ncnonb3syetcsa 3anucb TEMPRB

o 3anucb TEMPP1 ucnonb3yeTcs ansa 3agaHus TemnepaTtypHoro
nosist Ha 060J104e4YHble 3JIEMEHTbI

QO Ansa BkintovyeHns apdpeKToB TeMmnepaTypHoOro Bo34encTeus B
aHasnu3 Nonb3oBaTesb 4OJIKEeH 3aAaTb UCXOAHYIO TeMmnepaTtypy
{TREF nnn TEMP(INIT)} n KkoacdduuneHT nMHenHoro
TemMmnepaTtypHoro pacwumpeHus (a) B 3aanmcum matepmvana. Takxe B
cekuunto Case Control gosmkeH 6bITb BKJIIOYEH 3anpoc
TEMP(LOAD)=SID

MSC A Meckawen.

A Division of MSC.Software
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TeMnepaTypHble Harpys3kKu
(npoaonxeHue)

O Ecnu temnepaTtypHble 3ddeKTbl 66111 3anpoLueHbl, TO
TemMnepaTtypHoe none AoJHKHO ObiTb 3ajJaHO HA BCeX
anemeHTtax (y3nax). Ecnu tpebyetca onpeanenutb
pe3ybTaTbl TEMNepaTypHOro BO3AeUCTBUSA TOJIbKO HA
4yacTu MmoAesnn, TO OCTalibHble 3/1IEMEeHTbl MOryT MMETb:

o CCbIJIKY Ha 3anucb matepuana nog gpyrum MID, ¢ Takumm xe
CBOMCTBaMU, KaKk 1 OCHOBHOM maTtepuan, Ho ¢ o = 0.0

o CCbIJIKY Ha 3anucb matepuana nog gpyrum MID, ¢ Takumm xe
CBOWCTBaMWN, Kak U OCHOBHOM maTtepuan, Ho TREF =
npuksagbiBaeMmon temnepaTtypHon Harpy3ke (T.e., AT = 0)

O Cmotpu MSC.Nastran Linear Static Analysis User’s Guide
n Quick Reference Guide (QRG) pns 6onee nogpo6HOro
onucaHusi TeMmnepaTtypHoOro Harpy>xeHus
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3anucu Bulk Data, onpeagensrowume

TemnepaTtypy

OnepaTtop AnA 3agaHuA TeMmnepaTypbl B y3nax

TEMP

3agaeTt TemnepaTypy B Y3M0OBbIX TOYKaxX ANS onpeaenieHns TemnepaTtypHoro
Harpy»xeHusi, CBOMCTB MaTepuana, 3aBUCAILLMX OT TeMnepaTtypbl U NONy4YeHUs

HanpsHKeHUn
Popmar:
1 2 3 4 5 6 7 10

TEMP 5D G1 T G2 T 63

Mpumep:
TEMP 3 94 3162 49 2192

MNone ConepxaHue
sD UaoeHTUdMKaUMOHHBIN HOMEP BapuaHTa Temnepartypbl (uenoe > 0)
Gi UaeHTUpUKaLMOHHBIN HOMep Yy3r10BOM TOYKM (Lenoe > 0)
Ti Temnepatypa (BeliecTs. )
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3anucu Bulk Data, onpeagensrowume
TeMnepaTypy (npogonxeHue)
Q TEMPD

OnpepenseT TemnepaTypy BO BCeX y3NOBbIX TOYKaxX Moaerin, B KOTOPbIX He Obina
3apaHa Temnepartypa ¢ nomouwbro 3anucu TEMP.

dopmar:

1 2 3 4 5 6 7 8 9 10
TEMPD 01 T1 02 T2 03 T3 04 T4
Mpumep:

TEMPD 1 216.3
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TemnepaTtypHble CBOUCTBa MaTepuana

Tab6nuua 2.1 — OnncaHme cCBOMCTB 3NIeMEeHTOB MoAenu

MaTepunan Tun anemeHTa u nonep.
ceyeHus

BepxHue anemeHTbl Cranb Beam, ceuyeHne B
1,2,3,4
HwxHune anemMeHTbI Cranb Beam, ceueHue A
9,10, 11
BHyTpeHHue CocHa Rod, nnowaap 5.2 in?
anemeHTbl 5,6, 7, 8

Ta6bnuua 2.2 — OnucaHue CBOUCTB MaTepuarosB

MaTepuan Cranb CocHa

Moaynb ynpyroctu 2.90E+07 psi 1.76E+07 psi
KoadcuumenT lNMyaccoHa 0.32

MaccoBas NnoTHOCTL 7.349E-04 Ib sec’/ in” 5.435E-05 Ib sec?’/ in”
Koachdhunment remneparypuara paciniupenusa | 6 78F-06 in/deg F 3 00F-06 in/deg F
HayanbHas Temnepatypa 72 deg.F 72 deg.F
MakcumanbHble HanpsXXeHua Ha pacTtskeHne | 24000 psi 1900 psi
MakcumanbHble HanpsXXeHUA Ha cxaTtue 24000 psi 1900 psi
MakcumanbHble HanpsXXeHUAa Ha caBuUr 24000 psi

paBUTaUMOHHOE YyCKOpEeHUe 386.4 in/sec?
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3anucu TemnepaTypHOU HarpysKu

0 B npepbiayuwem npumepe, B 3anncu matepuana MAT1 yxe
Obin 3apgaH Ko3adpUUMEeHT TeMmnepaTypHOro paclumMpeHus,
TakKum obpa3om HeodOxoaAMMO 3a4aTb TONbKO TeMrnepaTypbl

0 XoTa MoXHO ucnonb3oBaTthb 3annucb TREF B 3anucu
MaTepuana, mbl 6yaem ncnono3oBatb 3anucbs TEMP(INIT)
AN 3agaHnAa Ha4YanbHOU TeMnepaTtypbl

_TEMPD.20.70. TEMP(INIT)
TEMPD,26,1OD'./

\TEMP(LOAD)

MSC A Meckawen.

A Division of MSC.Software
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[ paBUTALMOHHAA Harpy3kKa

QO [Onsa 3agaHuda rpaBUTaLMOHHON Harpy3ku ucnosnb3yertcs 3anncb GRAV
cekuuu Bulk Data.

0 3anucb GRAV ucnonb3yeTtcs AnAa onpeneneHuUs HanpaBneHUs u
BeNTMYNHbI JINHEUHOro NOCTOAHHOrO rPaBUTaLMOHHOIO BEKTOpa
yCKOpeHusa B nrobon Heodbxoammon cucteme KoopauHat

0 3anucb GRAV moxeT Mcnonb30BaTbCA OJ1A MPUSIOXKEHUSA K Moaenu
YCKOpPEeHUn

0 Pe3ynbTupyowas Harpy3ka BblYMCNSIETCS C UCMOJSIb30BaHUEM BeKTopa
rpasutTaumm n maTpuubl macc. (Mo3Tomy MaccoBble CBOUCTBA Mogenu
HY>XHO 3ajaBaTb O4€Hb OCTOPOXXHO, NCMOJIb3yS NMpaBUJibHble eANHNLLbI
U3mepeHunsl)

0 [daHHas Harpy3ka He MOXXET ObITb MPUNIOXKEHA B CKaNSIPHON TOYKe, TakK
Kak OHa fencTByeT Ha BCIO Mopesib

MSC A Meckawen.

A Division of MSC.Software
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[ paBUTALMOHHAA Harpy3kKa
(npoponxeHue)

1 2 3 4 5 6 7 8 9 10
GRAV SID CID G N1 N2 N3

GRAV 14 13.0 1.0 2.0

BeKkTop rpaBuTauum g = g(N1, N2, N3)

[lone CofepxxaHve
SID UaeHTnnKkaumMoHHbIM HOMep BapuaHTa HarpyxeHus (uernoe > 0)
CID UaeHTnnKaumMoHHbIN KOoopAMHATHOM cuctembl (Uernoe > 0)
G MacwTtab6Hbin KO3 humMeHT BeKTopa rpasutayum (BewecTs.)

N1 ,N2,N3 KoMNOHeHTbl BeKTOpa rpaBuTaluoOHHOWN Harpy3ku (o6sa3atenbHoO, XOTS
O6bl o4HAa)

NMPUMEYAHUE: SID posnxeH 6biTb YHNKANIbHbIM HOMEpPOM
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[[paBUTaUMOHHAA Harpy3kKa
(npoponxeHue)

0 Cnepayowasn 3anucb bygeT ncnonb3oBaTbCcA ANs
onpeneneHus rpaBMTalmMn B HaweM npumepe (3ameTum,
yTo 3anucb matepuana MAT1 yXxe coaep>XMT MaccoBYHO
NMMAOTHOCTL)

GRAV,30,,386.0886,0.,-1.,0.

MSC A Meckawen.

A Division of MSC.Software

NAS101, Page 3-39



[Mpumep

Q MpopomxeHune npeabiayLwiero npumepa

0 B aTom npumepe dyaeTt nobaBrieHO 2 AOMNOSNTHUTESIbHbIX
YCNOBUA HarpyXeHus:

0 SUBCASE 20 = TemnepaTypHas Harpy3ka
o HavyanbHasi Temneparypa = 70 rpagycoB
o TemnepaTtypHas Harpy3ka = 100 rpagycoB

0 SUBCASE 30 = rpaBuTalMOHHaA Harpy3ka

o npwunaraetcs Harpy3ka 1-g (386.0886 aronm/c?) B HanpaBneHuu
NMPOTUBOMNONOXHOM ocu Y

MSC A Meckawen.

A Division of MSC.Software

NAS101, Page 3-40



N3meHeHMe BO BxoaHOM channe Ans
AaHHOIo npumepa

TITLE = GARAGE ROOF FRAME SUBCASE 30
SUBTITLE = WOOD AND STEEL MEMBERS SUBTITLE = GRAVITY LOAD
SUBCASE 1 LOAD = 30
SUBTITLE=TRUSS LBCS DISPLACEMENT = ALL
LOAD = 1

DISPLACEMENT = ALL
SPCFORCES = ALL
STRESS = ALL

SPC = 10
SUBCASE 20
SUBTITLE = THERMAL LOAD
TEMP (INIT) = 20
TEMP (LOAD) = 26

DISPLACEMENT = ALL
SPCEFORCES = ALL
STRESS = ALL

SPC = 10

NAS101, Page 3-41

SPCFORCES = ALL
STRESS = ALL
SPC = 10
BEGIN BULK
TEMPD, 20, 70.
TEMPD, 26, 100.
GRAV, 30, ,386.0886,0.,-1.,0.

S TNéh Test Orf the 1nput rfile is

$ unchanged from workshop 2

HoBble 3anucu Bulk Data

. MECHANICAL
SOLUTIONS
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Bbi100p BbIXOAHbLIX AAaHHbIX
O 3anucb ECHO:

ECHO - Bbi6op onuun nevatu cekuuu Bulk Data.
@ Onuwum BKNKOYAKT B ceb69A:

o SORT lMNeyaTb TONMbLKO OTCOPTUPOBAHHLIX AaHHbIX (MO
YyMOM4YaHuIo).

o UNSORT [leyaTb TONMbKO He OTCOPTUPOBAHHbIX AAHHbIX.

o BOTHIeyaTb n oTCOPTUPOBAHHBLIX U HE OTCOPTUPOBAHHbIX
AaHHbIX.

o NONEBbIknoyeHne neyatu AaHHbIX.

PUNCH [leyaTtb OAaHHbIX B OTAENbHbIN BciomMmoraTtesibHbIU chann PCH.
Q I'Ipvlmep ECHO = SORT,PUNCH
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Bb160p BbIXOAHBLIX AAaHHbIX
(npoaomxeHwue)

O Mo ymonyanuto MSC.Nastran He genaeTt BbiBOAAa pe3y/ibTAaTOB,
NO3TOMY HY>XHO (hopMMpoBaTb 3anpocbl HEO6XOAUMbIX Pe3ybTaToOB

O Hdenasi 3anpocbl, MOXXHO UCMOJIb30BaTb HEKOTOPbLIE OnLuuu,
onpepensiowine npeacrassieHue pe3ynbratoB. Hanbonee yacto
ucnosnb3yembie 3T10: PRINT, PLOT, PUNCH

PRINT - ncnonbayerca no ymonyaHuio 1 Npon3sognT nevarb pes3ynsTaToB
B “.f06’ chann

PUNCH - o6ecnevnBaet BblBOA pe3ynstatos B ‘.pch’ dhann, ncnonbsys ‘punch’
dbopmart (wmpuHa ctpoku 80 cuMBOSOB)

PLOT - nporpamma BbIMUCANT 3anpOLLUEHHbIE PE3YNbTaTbl, O4HAKO NeYvyaTh B
dopmaTHbIN hann Npons3BoanTbCA He ByaeT. ITa onumsa 06bIYHO
NCMOMb3YETCA, KOrga Nnonb3oBaTtesb XXenaeT NPOCMOTPETb pe3ynbTaThl
NCronb3ysi Nnporpammy o6paboTkn gaHHbIX (Hanpumep MSC.Patran). B atom
cny4ae pesynsraTtbl 3annUCbIBatOTCA TOMbKO B OUHapHYto 6a3y AaHHbIX (hansnbl

XDB nnun .0OP2)

Msc\ MECHANICAL
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Bbi6op BbIXOAHbLIX AaHHbIX
(npoponxeHue)

] 3anpawmBaemMbi BbIBOA pe3yribTaTOB MOXET ObITb BbIMNOMHEH
KaK onsa onpegeneHHoro Habopa (SET), Tak n ana Bcen moaenu
1 Mpumepsit:

DISP = ALL BbIYMCNSAET U NeYyaTaeT pe3ynbrarhbl
nepemMeLleHUn Ana BceX y3r0BbIX TOYEK Moaenu

DISP(PLOT) = ALL BbIYUCHISAET, HO He NevyaTaeT pe3ynbTaThbl
nepemeLleHU AnNA Bcex y3roBbIX TOYeK Mozenmu

DISP = 1 BbIYMCNSAET U NeYaTaeT pe3ynbrarhbl

nepemewieHnn ana rpynnol 1 (SET 1)
Yy3NOBbIX TOYEK Moaesnu

(SET 1 ponxeH 6bITL onpeaeneH 3apaHee)
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BbiI60Op BbIXOAHBLIX AAHHbLIX ANA

AJIEeMEeHTOB
] OnepaTtopbl 3anpoca pe3ynbLTaToB MO 3fIeMeHTaM:

o ELFORCE vwnu FORCE 3anpoc Ha BbIBOA, CUM,

KOTOpPbI€E ObInu PACCHYUTAHbLI U 3dalncaHbl AnA
rpynnbl SJIEeMEeHTOB.

o ELSTRESS unu STRESS 3anpoc Ha BbiBoa HanpsixeHuin

AnA rpynnbl 3neMeHTOB.

a STRAIN 3anpoc Ha BbIBOA

nedopmaumin Ansa rpynnbl 3NeMEeHTOB.
o ESE 3anpoc Ha BbIBOA, 3HEprum

necdopmaumin Ansa rpynnbl 3NeMeHTOB.
o ELSUM 3anpoc Ha BbIBOA, 06LLel

nHdopmaLumm o cBONCTBaxX
3NIeMEeHTOB MoAenu.

MSC A Meckawen.

A Division of MSC.Software
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Bbi6Op BbIXOAHbIX AaHHbLIX AN Y350B

] DISPLACEMENT - 3anpoc Ha BbIBOA nepemMeLlleHnn ans
rpynnbl y3noBbIX TOYEK

] DISPLACEMENT(PLOT) — 3anpoc nogo0OHbIU
npegblaywemMy, HoO B AJaHHOM Crly4yae nedaTtb pe3ynbLraTtoB
NpoBOAUTLCA He byaeT

1 SPCFORCES - 3anpoc Ha BbIBOA CUMNbI peakuun ans
Habopa y3noB ¢ rpaHn4YHbIMK ycroBusamu tuna SPC.

] OLOAD - 3anpawuunBaeT nevyatb BHELWWHUX cuUn ons
cTaTU4YeCcKoro aHanusa.

] GPFORCE - 3anpawmBaeTt 6anaHc cun B 3agaHHON
y35I0BOM TOUKe.

MSC A Meckawen.

A Division of MSC.Software
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Ucnonb3oBaHue 3anpoca GPFORCE

0 [OdaHHbIX 3anpoc reHepupyeT Tabnuuy 6anaHca cun AnAa BbIOpaHHbIX
Y3NOBbIX TOYEK

0 370 nonesHo AnsA onpeaeneHUsa nytTen nepenavym cun, BIIUAHUA
NPUNOXEHHOWU Harpy3kKn Ha noBeaeHUe 3NIeMeHTOB, U adhdeKkTa oT
AEeNCTBUA HaYvarbHbIX TeMnepaTypHbIX gecgpopmauumn.

0 CoaoepxaHue Tabnuubl 6anaHca cun BKIO4YaeT B cebs:
o [MpunoxeHHble Harpy3ku (Cunbl, MOMEHTbI U T.A4,.)

o Cunbl peakuun B yanax c Iy
o Cunbl, nepegaBaemMblie Yepe3 MPC ('Y, 3apaBaemblie ypaBHEeHUEM)

o Cunbl B y3nax oT 3f1IeMeHTOB
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[Mpumep cekuumn Case Control

Huxe npuBeneH npumep cekumm Case Control:
CEND

TITLE = ucnonb3oBaHue 3anpoca GPFORCE
TEMP(LOAD) =100 $ sapuanT temnepatypHoii Harpy3ku 100

SPC =200 $ BapuaHT rpaHu4HbIX ycnosuu 200
LOAD =120 $ npunoxenune BapuanTa craTuueckomn Harpyskm 120
DISP = ALL $ sanpoc BbIBOAa NnepemelLeHMit ANs BCex y3noB

FORCE = ALL $ sanpoc BbiBoaa cun gns Bcex anemeHToB

STRESS = ALL $ zanpoc BbiBoaa HanpsixeHWit 4nsi Bcex aNeMeHTOB

GPFORCE = ALL $ sanpoc 6anaHca cun ans Bcex y3nos
BEGIN BULK $ koHey cekuuu Case Control

MSC\ MECHANICAL

\ SOLUTIONS

A Division of MSC.Software
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Mcnonb3oBaHue komaHabl SET

Q 3a|'|pOCbI BbIXOAHbIX AAaHHbLIX MOTYT YKa3biBaTb Ha BCe
y3ibl UJIN ANeMeHTbl, WJIn Ha UX Ha60pbl

0 3Tn HaOopbl 3apatoTcsa komaHaon SET

Q SET - OnpeaensieTr COBOKYNHOCTb HOMEPOB Y3NOBbIX
TO4YeK UJiin HomMmepoB JJNMeMeHTOB AN Ucnofib3oBaHUA B
3anpocax Ha BbiBOA. V|Cl1011b3yeTCFI Ansd nony4vyeHus
BbiBOAa pe3ysnibTaToOB AJ1d YaCTU MoAesln.

O Mpumep:

Set1=9,11,13,15

FORCE =1 $ 3anpoc BbiBoga cun ans anemeHToB 9,11,13,15

DISP = ALL $ 3anpoc BbiBoga nepemMeLlleHnn Ansi Bcex y3noBbIX TOYEK
SET 99 = 14,32

GPFORCE =99 $ 3anpoc Ha BbiBog 6anaHca cun gnsa y3nos 14, 32

MSC A Meckawen.

A Division of MSC.Software
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BHumaHue!

1 OnAa rpadmnyeckon nocTrnpoLeccopHou oopadoTKu
(He3aBUCMMO OT UCNONb3yeMbIX NporpamMmm) Heo6xo0umo

BKJTIOYNTb COOTBETCTBYHOLLUE YNpaBnsowWMe KOoMaHabl B
cekuuto CASE CONTROL.

] Hanpumep, ona otobpaxeHusa B nocTnpoueccope
nepemewieHnu, cekuma CASE CONTROL pgonxHa
copepxatb ynpasnsawouwyto 3anmcb DISP=N (vnu
DISP(PLOT)=N). 910 06ecneuuT BbIBOA NepemMeLleHUN
ana Haoopa N B OMHapHbIn hann ana rpacgpuyeckoro
nocrrnpoueccopa.

MSC A Meckawen.
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dopmaTHbLIU BbIBOA pe3ynbTaToB

CyuiecTBYyIOT ABa chopmaTa, ucrnosib3yembiX OJi BbiBOoAa pe3yNbTaToB:

o SORT1 - Pe3ynbraTthl aHanuM3a npeacTaBrAOTCA, Kak TabNMMYHbIN CUCOK
Y3NOBbIX TOYEK AJIA KaXKA0oro BapuaHTta (npumMeHsieTcAa No YMOJSTYaHUIo Ans
CTaTU4YeCKOro aHanusa).

o SORT2 - Pe3ynbraTthl aHann3a npeacTaBriAOTCA, Kak TabNMMYHbIN CIUCOK
ANS KaXXA0M Y3NTOBOU TOUYKU UMK aneMeHTa. Kaxabiv y3en vunu anemMeHT
neyartaeTcsi C HA HOBOW CTpaHuLUe.

BkntouyeHne chopmata SORT2 B KakomMm-nnb60 ogHOM 3anpoce Ha BbIBOA,
pe3ynbTaToB NpuUBeaeT K TOMY, YTO BCe OCTalibHble pe3ynkraTbl oyayT
pacnedaTtaHbl B opmate SORT2.

BHumMmaHue: 3anpoc BbiBoga SORT2 MmoxeT BblaaTb Ype3MepHo
Oonbwoe Ynucro ctpaHuy ¢ pesynsratamm. SORT2 oObIYHO
Ucnonb3yeTcH AN ne4vyaTu pe3ynbraTtoB AUHAMU4YeCKOro aHanusa.

MSC A Meckawen.
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BuiBoa ¢ ucnonbsosaHnem SORT1

SORT1 FORMAT

EXAMPLE OF SORT1 OUTPUT AUGUST 16, 1994 MSC/NASTRAN 5/31/94 PAGE 10
SORT1 IS THE DEFAULT OUTPUT FORMAT SUBCASE 1

DISPLACEMENT VECTOR

POINT ID. TYPE Tl T2 T3 R1 R2 R3
1 G 0.0 0.0 0.0 0.0 0.0 0.0
2 G 2.T53€621E-02 0.0 0.0 0.0 0.0 0.0
3 G 5.517241E-02 0.0 0.0 0.0 0.0 0.0
4 G 3. 275362E-02 0.0 0.0 0.0 0.0 0.0
5 G 1.102443E-01 0.0 0.0 0.0 0.0 0.0

EXAMPLE OF SORT1 OUTPUT AUGUST 16, 1994 MSC/NASTRAN 5/321/94 PAGE 11
SORT1 IS THE DEFAULT OUTPUT FORMAT SUBCASE 2
DISPLACEMENT VECTOR

POINT ID. TYPE Tl T2 T3 R1 R2 R3
1 G 0.0 0.0 0.0 0.0 0.0 0.0
2 G 0.0 0.0 0.0 4 _S€3709E-02 0.0 0.0
3 G 0.0 0.0 0.0 9.127419E-02 0.0 0.0
4 G 0.0 0.0 0.0 1.32%€69113E-01 0.0 0.0
5 G 0.0 0.0 0.0 1.8325484E-01 0.0 0.0
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BuiBoa ¢ ucnonbsoBaHunem SORT2
SORT2 FORMAT

EXAMPLE OF SORTZ2 OUTPUT AUGUST 17, 1994 MSC/NASTRAN 5/31/94 PAGE 10
SORTZ SELECTION IS DISP (SORTZ2)=ALL, FORCE (SORTZ)=ALL
POINT-ID = 1

DISPLACEMENT VECTOR

SUBCASE TYPE T1 T2 T3 R1 R2 R3
1 G 0.0 0.0 0.0 0.0 0.0 0.0
2 G 0.0 0.0 0.0 0.0 0.0 0.0
EXAMPLE OF SORTZ OUTPUT AUGUST 17, 1994 MSC/NASTRAN 5/31/94 PAGE 11
SORT2 SELECTION IS DISP (SORT2)=ALL, FORCE (SORT2)=ALL
POINT-ID = 2

DISPLACEMENT VECTOR

SUBCASE TYPE T1 T2 T3 Rl R2 R3
1 G 2.753€621E-02 0.0 0.0 0.0 0.0 0.0
2 G 0.0 0.0 0.0 4 _S€632T709e-02 0.0 0.0

EXAMPLE OF SORT2 OUTPUT AUGUST 17, 1994 MSC/NASTRAN 5/321/94 PAGE 12
SORTZ SELECTION IS DISP (SORT2)=ALL, FORCE (SORT2)=ALL
POINT-ID = 3
DISPLACEMENT VECTOR

SUBCASE TYPE T1 T2 T3 Rl R2 R2
1 G 5.517241E-02 0.0 0.0 0.0 0.0 0.0
2 G 0.0 0.0 0.0 9.127419E-02 0.0 0.0
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