F-03 (ANSYS)

Jlano: KOHCONMBHBIN CTEPKEHb MOCTOSTHHOM

XKECTKOCTH HArPy>KEH IMOIIEPEYHON

cunoii F Ha xoniie (B Touke A).

| E — Moayne ynpyroctu matepuana;

|, — U3ruOHBII MOMEHT UHEPIUHU.

Ilocmpoums: Oniopy BHYTpeHHEH niepepe3biBatoieit cuibl Qy;

Dnropy BHYTpEHHEro u3rudaroiero MmomeHnta M;.

Ananmutndeckuid pacuét (cM. F-03) maér cnemyromniue pemeHns:
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3amada nanHoro mpumepa: npu momonm ANSYS Multyphisics momyuuts 3ti ke

SIIOPBI METOAOM KOHCYHBIX 3JICMCHTOB.

Puc. 1.
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http://www.tychina.pro/app/download/7942121393/F-03.pdf?t=1415961402

Jiisa pemrenus 3anaun ucnonbzyercss ANSYS Multiphysics 14.0:

ANSYS Command Prompt (C_P) Utility Menu (U_M)

Main Menu
(M_M)

Pabouee mone
C menio M_M u U_M paGoTaroT MBIIIBIO, BHIOMpast HY>KHbIE OTIHH.

B oknHo C_P BPYYHYIO BBOJAT TCKCTOBBIC KOMAHIBI, ITIOCJIC YCrO CICAYCT

HA)XaTh Ha KiaBuarype [EOLET]

MensieM u€pHbliii LIBET (hoHA HA O€JbIi CIEAYIOMMMU JEeHCTBUSIMH

U M > PlotCtrls > Style > Colors > Reverse Video

OcTaBHUTh B MEHIO TOJBKO ITYHKTBI, OTHOCAIIHNCCA K IIPOYHOCTHBIM pacqéTaM:

M M > Preferences > OrmeruThs “Structural” > OK

HymepoBars TOUKM M JTMHHUM TBEPAOTEIBHOW MOJIENH, a TAKKE HOMEpA y3JIOB

MO/JIEJIM KOHEYHORJIEMEHTHOM :

UM > PlotCtrls > Numbering >
OrmMeTuTsr KP, LINE, NODE ;
YcranoBuTh Elem Ha “No numbering”;

YcraHoBuTs [/NUM] Ha “Colors & numbers” > OK

J1ist GonbIIIel HATJISTHOCTH YBEJIMYUM pa3Mep mpudTa:
U M > PlotCtrls > Font Controls > Legend Font >
YcranoBuTh «Pasmep» Ha «22» > OK
U M > PlotCtrls > Font Controls > Entity Font >

YcranoBuTh «Pasmep» Ha «22» > OK

Hpe,Z[BapI/ITCJIBHBIC HaCTpOfIKPI BBIITOJIHCHBI, MOKHO IIPUCTYIIATh K PCIICHUIO 3aaa4u.
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Pewenue 3a0auu:

[Mpupasuss E, 1, F u | x equaune, pe3yapTaTsl MOIy4uM B BHJIE YUCEI, 0003HAYCHHBIX HA puc. I. CHHUM IIBETOM.

HeiicTrBue

Pe3syabrar

3aoaém napamempui pacuéma — 6a308vle BeNUYUHBL 3A0AYUU:

U M > Parameters > Scalar Parameters >
E=1 > Accept >

A=le6 > Accept >

Iz=1 > Accept >

F=1 > Accept >

1=1 > Accept >

nu=0.3 > Accept >

> Close

Scalar Parameters

Items

A =1000000
E =1

Foo=1
Z -1
Loo=1
NU =03

Selection

Aecapt ‘ Delete Close Help

Ilepsas cmpouka 6 mabauye KOHeUHbIX d1eMeHmo8 — naockuil barounwviii mun BEAM3:

M M > Preprocessor

C P > ET,1,BEAM3 > |EOfer

HOCMOTPMM Ta@ﬂMﬂ,y KOHEUHEIX JJIEMEHTOB::
M M > Preprocessor > Element Type > Add/Edit/Delete > Close

Element Types

Defined Element Types

Add.. | Options..| Detete_|

Close Help
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Ne HeiicTBue Pe3syabTar
llepsas cmpouka 6 mabnuye napamempos («peanbHvlX KOHCMAHM)») 8blOPAHHO20 MUNA A ==
Defined Real Constant Sets
KOHeuHoz2o 21emenma:llnowaos nonepeunozo ceuenusn = A;momenm unepyuu = 12; gvicoma =
= 1/100 (ne 6ydem ucnonvzoéams, Ho popmanvro Hado umo-mo 3adams, Hanpumep 1/100).
3 |c P> R,1,A,Iz,1/100 > EOter
[locMOTPUM Tabiuily peasibHEIX KOHCTAHT : s | a | oax
M M > Preprocessor > Real Constants > Add/Edit/Delete > Close [om]| [0 ]
C A Define Material Model Behavior =8 %
Cesoticmea mamepuana cmepiicHs — MOOYb ynpyeocmu u kodgguyuenm Ilyaccona: — —
& Lineal A lmrarkmmpic?mp:rllfe‘sluv‘ Material Number 1 | = =
M_M > Preproces Sor > Material Props > Material MOdelS > Linear Isotropic Material Properties for Material Number 1
4 | Structural > Linear > Elastic > Isotropic > m
Temperatures [0
B oxomke EX nmmem “E”, B okomke PRXY nmmmem “nu” = e
> OK - i
3akpeiBaeM OKHO «Deine Material Model Behavior». | Aceterpente]| Dot Tenpentre Lo —
p oK Cancel Help F
TBCpI[OTeJ'H)Hoe MOACIINPOBAHUC
Knrouegvle mouku — epanuysl yuacmkos (06e mouku):
M M> Preprocessor> Modeling> Create> Keypoints> In Active CS>
NPT numeMm 1
X,Y,Z2 nuwem 0,0,0 > Apply >
5

NPT numem 2
X,Y,72 mmeMm |,0,0 > OK

ITpopucossiBaeM BCE, uTo ecTh. U M > Plot > Multi-Plots

CrpaBa oT paboyero moJisi HaKUMaeM KHOMKY Fit | =,
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Ne HeiicTBue Pe3syabTar

O0un yuacmox — 00HA TUHUSL MeNCOY MOUKAMU

M M > Preprocessor > Modeling > Create > Lines > Lines >
Straight Line >

6 JIeBOV KHOIIKOWM MBIIM HaXaTh Ha KJOUEBYK TOUKYy 1, MIOTOM Ha 2 1%
> OK

Jlunuu Hy>XHO BecTH clieBa HanpaBo. [1o HUM OyayT OpHEHTHUPOBAHBI HIIEMEHTHI; B CIIydae
WHOU OpHEHTAaIluU 3JIEMEHTOB Oy/IeT HEBEpHO HauepueHa amropa MX.

3aoenxa.

M M > Preprocessor > Loads > Define Loads > Apply >
7 Structural > Displacement > On Keypoints > &Iox
JIeBOM KHOIIKOM MHIIIM HaxaThk Ha 1 KJWOUEeBYK TOuky > OK >
Lab2 ycrmanoBurr “All DOF” > OK

Buewnsasn cuna F:

M M > Preprocessor > Loads > Define Loads > Apply >
8 Structural > Force/Moment > On Keypoints > J_x
JIeBOM KHOIIKOM MBIIM HAaXaTh Ha KJIOUEBYK TOUKy 2 > OK >
Lab ycranoBuTs “FEFY”

VALUE ycTasHoBuUTL “-F” > OK

KoneunoanemeHTHas MOACIIb

Vxasvieaem mamepuan, peanbHble KOHCMAHmMbl U MUN 9J1€MEHmos.

M M > Preprocessor > Meshing > Mesh Attributes > Picked
Lines > JleBOM KHOIKOM MBIIM HaxXaTb Ha JuHuo L1 > OK >

9 MAT ycTaHOBUTBL 1”7

REAL ycTaHOBUTH 17

TYPE ycTaHOoBUTHL 1 BEAM3”

> OK
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HeiicTrBue

Pe3syabTar

10

Yuacmok 6e3 pacnpeoenénuvix nacpy30Kk MOAHCHO OUMb OOHUM KOHEUHbIM INEMEHINOM '

M M > Preprocessor > Meshing > Size Cntrls > ManualSize >
Lines > Picked Lines>

JleBOV KHOIIKOM MBIIM HaXaThb Ha JuHMo L1

> OK >

NDIV numeMm 1

> OK

OOHoBysIeEM H300paskeHue: U M > Plot > Multi-Plots

11

Pabusaem nunuro na snemenmsi (6 0anHoM cayuae, OOUH dleMeHN).

M M > Preprocessor > Meshing > Mesh > Lines >
JIerROoM KHOIIKOM MBIIM HaxXaTb Ha JumHmMo Ll
> OK >

OO6HoBseM H300pakenne: U M > Plot > Elements

\2
f

KOHEYHbI 31eMEHT

12

Ilepenocum Ha KOHEUHOINEMEHMHYIO MOOeNb HASPY3KU U 3AKpenjieHus ¢ MOooenu
meepoomenbHOU.

M M > Loads > Define Loads > Operate > Transfer to FE > All
Solid Lds > OK

Pacuér

13

3anyckaem pacuém:

M M > Solution > Solve > Current LS
Koraa on 3akoHuHTCS, MOSBUTCS OKHO «Solution is done!». 3akpoiiTe 3T0 OKHO.
Pacuért oxoHueH.
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JeiicrBue

Pe3syabTar

[TIpocmoTp pe3ynbTaToB

14

Ckpwvisaem ocu cucmemvl KOOPOUHAMN'

UM > PlotCtrls > Window Controls > Window Options >
[/Triad] ycraHoBuTrhk “Not Shown”
> OK

15

Cunosas cxema:

UM > PlotCtrls > Symbols >

[/PBC] ycraHaBamBaeM B nojioxeHme “For Individual”
Ybupaem rajiouky Cc “Miscellaneous”

> OK

B oxne “Applied Boundary Conditions”

U ycTaHoBuThE “Off”
Rot ycranoButrsr “Off”
F ycranosutrsr “Symbol+Value”
M ycrarHoBMTH “Symbol+Value” > OK >

B okue “Reactions”

NFOR ycranoBuThr “Off”

NMOM ycraHoBuTb “Off”

RFOR ycTaHOBUTH “Symbol+Value”

RMOM ycraHOoBMTH “Symbol+Value” > OK >

OOGHoBsIeM H300pakeHne: U M > Plot > Elements

[TommydaeM TOT ke pe3ynbTar, 4To U Ha puc. /a. KpacHBIM IIBETOM yKa3aHa BHEIIHSS CHJIA
(y3en 2), ManuHOBBIM — peakTuBHas cuia (y3en 1), huoneToBeIM — ABYIJIABBIA 6eKMOp
peakTUBHOTO MOMeHTa (y3en 1).

HIJIN

@ - U30METPHSI; IPH HEOOXOAUMOCTH KOPPEKTUPYHTE MacITad:

ELEMENTS
F

1
RFOR
RMOM }Jl
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Ne HeiictBue Pe3syabTar
Lleemosas wixana 6yoem cocmosms u3z 0ecamu Ygemoes:.
16 U M > PlotCtrls > Style > Contours > Uniform Contours >
NCONT numumem 10
> OK
Cocmasnenue snopuvl 6HympenHell nepepe3vléaiujeli CUIbL.
M M > General Postproc > Element Table > Define Table > Add >
17 | "By sequence num”, “SMISC,”, “2” > Apply >
“By sequence num”, “SMISC,”, “8” > OK >
> Close
Ymnooicenue snopwr 6nHympenneti nepepesvigaroweti cunvl Ha -1
Ctpouxy SMISC2 ymHoxkaem Ha -1, momydaem ctpouky QY:
M M > General Postproc > Element Table > Multiply
LabR nmmem QYI
FACT :I- nymeM — 1 3 E(‘j:::n‘ﬂa;l;:af:ed Data and Status:
Labl ycranasnuBaem SMIS2 Sis? O Tme- 10000 (Cureny
SMIS8 SMIS 8 Time= 1.0000 (Current)
Lab2 ycranasusacm ~none- i
> Apply
18 | Crpouxy SMISC8 ymHOx)aem Ha -1, monydaem crpouxy QYJ:
M M > General Postproc > Element Table > Multiply
LabR nmmem QYJ
FACT 1 mymeM — l - | Add Update Delete
Labl ycranasiuBaem SMIS8 - _ceee | =

Lab2 ycranasauBaem —none-
> 0K

CMoTpuM TabIuUIly pe3yabTaToB, BUIUM ABE HOBBbIE cTpouku - QY u QYJ:
M M> General Postproc > Element Table > Define Table >Close
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JleiicTBHE

Pe3syabTar

IIpopucoska sniopul 6HympenHeti nepepe3vl8aioujeli Cubl:

E - (poHTaTBHBIN BU, - aBTOo(popMar.

M M > General Postproc > Plot Results > Contour Plot
> Line Elem Res >

LINE STRESS

STEP=1
SUB =1
TIME=1

19 YcranoBuTe Labl B nojoxeHme “QYI”
YcranoBuTe LabJd B nojoxeHme “QYJ”
Fact nmmem -1
> OK
[Tonmy4yaem TOT k€ pe3yJIbTaT, YTO U Ha puc. 16 (udpbl, BHIICICHHBIC CHHUM I[BETOM).
Cocmasnenue 3miopbl GHYMpeHHe20 uzeubanue2o MoOMeHmda. =
M M > General Postproc > Element Table > Define Table > Add >
20 “By sequence num”, “SMISC,”, “6” >
Apply >
“By sequence num”, “SMISC,”, “12” & i =
> OK > Close _owse | e |
IIpopucoska sniopuvl BHympeHnHe20 uzeubaroujeco MOMeHma.
LINE STRESS
M M > General Postproc > Plot Results > Contour Plot
> Line Elem Res >
LabIl ycraHoBuTb “SMIS6”
21 LabJ ycranoBuThr “SMIS12”

Fact numem 1
> OK

[Tomyyaem TOT ke pe3yabTarT, 4TO U Ha puc. 16. (TONBKO 4MCIa, BBIIEIEHHBIE Ha puc. 1.
CHHMM IIBE€TOM). 3HA4YCHMs IOKAa3bIBAET IIBETOBas IIKalda: MUHUMYM cieBa (-1, cuHMi
1BET), MakcUMyM — cripaBa (0, KpacHBIH IBET).
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10

CoxpansieM npoJieJaHHYI0 padoTy:
UM > File > Save as Jobname.db
3akpoiite ANSYS:
UM > File > Exit > Quit - No Save! > OK
( A\ Exit from ANSYS o |

- Exit from AMNSYS -

" Save Geom+Loads
" Save Geo+Ld+5clu

" Save Everything

& ]

oK Cancel Help

[Tocne BBIMONHEHUS yKa3aHHBIX JCHCTBHA B pabodeM KaTajgore OCTaroTCs
dainel ¢ pacmmpenusmu “.BCS”, “.db”, “.emat”, “.err”, “.esav”, “full”, “.log”,
“.mntr”, “.rst” u ”.stat”.

Wutepec npencrapistior “.db” (daiin momenu) m “.rst” (daitn pe3yabTaToB

pacuéra), ocTajibHbIE (haliiIbl MPOMEKYTOUHBIE, UX MOKHO YAAJUTh.
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