N-02 (ANSYS)

A 2.1

3 Ea |u321 IK

Hano: E, F, I, 1., 1, v=0,25 .
KonconpHast 0JHOCBS3HAS IIOCKOIPOCTPAHCTBEHHAS paMa, COOpaHHas 13
CTEepIKHEH MOCTOSAHHOIO TOMEPEYHOrO CEUCHHMS, HapyKEHHAs Ha KOHIIE

COCPEIOTOUYCHHOW CHJION.

Haiimu: Tloctpouts s1topbl BHyTpeHHETO u3rubaromniero My u BHyTpeHHEro

KpyTAlIiero MKP MOMCHTOB B ITOIICPCUYHBIX CCUCHHAX CTCp)KHGﬁ PaMEI.

Ananutudeckuii pacu€t (cM. N-02) maért ciemyroiiye penieHus:

ONN -
~1-F -

O\ 15.F \1,5-F-I

IO, |

Puc. 1.

3amavya ganHoro mpumepa: npu nomoru ANSYS Multyphisics monyduts 3TOT ke

pe3yJIbTaT METOAOM KOHCUYHBIX 3JICMCHTOB.
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http://www.tychina.pro/app/download/7961008093/N-02.pdf

Jisa pemrenus 3anaun ucnosbzyercss ANSYS Multiphysics 14.0:

ANSYS Command Prompt (C_P) Utility Menu (U_M)

Main Menu
(M_M)

Pabouee morne
C menro M_M u U_M paGoTatoT MbIiIb0, BHIOWpasi Hy>KHbBIE OIIIIHH.

B okHnHO C_P BPYYHYIO BBOJAT TCKCTOBBIC KOMAHABI, IIOCJIC YCTO CJIICAYCT

HA)XaTh Ha KiaBuarype [EOLET]

MensieM u€pHbiii IBET (hoHA HA OENbIi CIeAYIOMMNMU JEHCTBUSIMU:

U M > PlotCtrls > Style > Colors > Reverse Video

B MeHI0 0CTaBUTB TOIBKO IIYHKTBI, OTHOCAIINUCCA K ITPOYHOCTHBIM pacqéTaM:

M M > Preferences > OrmeTrurs “Structural” > OK

[Ipn mocTtpoeHnsAX MoJe3HO BUIETH HOMEPA TOYEK W JIMHUM TBEPAOTEIBHOMN

MOACIIH, Y3JI0B MOICIIN KOHEYHORJIEMEHTHOM:
U M > PlotCtrls > Numbering >
OrmeTuTr KP, LINE, NODE ;

YcraHoBuTe Elem Ha “No numbering”;

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

J{nst GoJibliiel HATJITHOCTH YBEIUYUM pa3Mmep mpudra:
U M > PlotCtrls > Font Controls > Legend Font >
YcTaHoBUTE «PazMep» Ha «22»> OK
U M > PlotCtrls > Font Controls > Entity Font >

YcTaHOBUTE «PazMep» Ha «22»> OK
[IpenBapuTesbHbIE HACTPOMKH BBIMOJHEHBI, MOXKHO ITPUCTYIIATh K PEIICHUIO 3a/1a4H.

http://www.tychina.pro/6ubnmnoteka-3agay-1/



Pewenue 3a0auu:

[Mapamerpam 3amaum, BxomsumM B Gopmynsl (F u |) mpucBamBaem 3nauenme 1. Torma pesynbpratamu pacuéra OymyT
K03 GUIUeHTH iepe popmynamu (puc. 1., CHHUM IIBETOM).

[Tapamerpsl E, A, |,,. (OTHOCHTENBEHO 00EUX MONEPEUHBIX Oceil neMeHTa Y u Z) |, u v Ha pe3ynbTaT He BIHUAIOT, HO (OPMaIbHO
JOJDKHBI OBITH 33JJaHbI MOJIOKUTEIbHBIMU. HanpumMep, Toxke eAuHUIIAMU.

Ne JelicTBue Pe3yabTatr
3aoaém napamempul pacuéma — 6a3o6vie 8enUYUNbL 3A0AYU: [ scatr Parameters )
U M > Parameters > Scalar Parameters > s
F=1 > Accept > ey
Fo=1
1=1 > Accept > e
E=1 > Accept > A
WU =025
1 | ASect =1le6 > Accept >
Iz=1 > Accept > s
Iy=1 > Accept >
ITk=1 > Accept >
I’lu:O . 25 > Accept > Accept | Delete Cloze Help
> Close \
N\ Element Types @
Defined Element Types
o 1 BEAM44
Ilepsas cmpouxa 6 mabauye KoHeunvlx 1emeHmos — oanounsiii mun BEAM44: -
M M > Preprocessor
2 |c P > ET,1,BEAM44 > [ENTET
[TocMOTPYM TabJauily KOHEUHEIX DJIEMEHTOB:
M M > Preprocessor > Element Type > Add/Edit/Delete > Close ngt. | G | Dekte |
Close Help
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Ne HeiicTrBue

Pe3syabTar

Peanvuvie koncmanumot 0na snemenma BEAMA44:
cC p> R,1,ASect,Iz,Iy,L/100,L/100,Ik >

HOCMOTpT/IM Ta@J'H/H_Ly PeaJIbHBEIX KOHCTAHT:
M M > Preprocessor > Real Constants > Add/Edit/Delete > Close

A\ Real Constants o]

Defined Real Constant Sets

Set 1

Add. | Edt. | Delete |

Close ‘ Help |

M M > Preprocessor > Material Props > Material Models >
4 Structural > Linear > Elastic > Isotropic >

B oxkomke EX numem “E”, B okomke PRXY numem %
> OK

BakprlBaeM OKHO «Deine Material Model Behavior».

4

nu

Cesoticmea mamepuana cmepicHs — MOOYIb ynpyeocmu u kodgguyuenm Ilyaccona: R e icioic

Material Models Defined Material Modets Available

# Line

A\ Linewr iotropic Propertees for Malkrial Number 1 -
Linear Isalropic Material Properties for Material Number 1

il

e
EX E
PRXY

Add Temperature | Delete Temperature: Graph

0K Carcal Hely i

OcHoBHas cuctema. TBEpAOTENBHOE MOJIETTUPOBAHUE:

Koopounamui y3106 pamoi:

5 Co3naém TBEpIOTENBbHYIO MOJIENb B IIJIOCKOCTH X-Z. A(0;0;1)

OnpenenseMcss ¢ TMOJOKEHHEM Y3JI0B paMbl OTHOCUTEIBHO IIOOAIBHON JEKAPTOBOM
CHCTEMBI KOOP/IMHAT. B(0;0;2:1)

D(15-1;0;0)

C(15-1;0;2:1)
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Ne HeiicTrBue Pe3syabTar
NODES
NODE NUM
H3zomempus:
6 @ - I30METpU, K
* | - aBToopMar (pazmep U300pakeHUs Mo pa3Mepy OKHA paboyero mos).
Knrouesvie mouxu A—1,B—2, C—3 u D—4:
M M> Preprocessor> Modeling> Create> Keypoints> In Active CS>
NPT nmmem 1 POTNTS
o
X,Y, 7 nwuimem 0,0,l > Apply > POIN NUM
NPT numem 2
X,Y, 7 numeMm 0,0,2* > Apply >
NPT nwumem 3
7
X,Y, 7 nwumem 1.5%,0,2*% > Apply > 2
NPT numem 4
X,Y, 7 nwumem 1.5%*1,0,0 > OK

[IpopucoBbiBaem BCE, UTO €CTh:

UM > Plot > Multi-Plots

- aBTo(hopmar.
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Ne HeiicTBue Pe3syabTar

OCu cmepoicHeti pamol:

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

JIeBOM KHOIIKOM MBIIM I[IOCJIEOOBATEJIbHO HaXaTb Ha KJIOUEBHE TOUKM: 1
1 u 2

2 un 3
4 u 3
> OK

[IpopucoBbiBaem BCE, UTO €CTh:
UM > Plot > Multi-Plots

3aoenka ¢ mouke D:

M M > Preprocessor > Loads > Define Loads > Apply > L-K
Structural > Displacement > On Keypoints > X

JJeBOM KHOIKOM MBIIM HaxXxaTh Ha 4 KJIKUEBYK TOUKY
> OK > 1

A Apply UROT on KPs

9 Lab2 yCTaHOBI/ITb “All DOF” [DK] Apply Displacements { [U,ROT) on Keypaints

Lab2 DOFs to be condtrained [aioor
ur
> OK iz
Apply 35 Constart value o

[TIpopucoBbiBaem BCE, UTO €CTh:

U M > Plot > Multi-Plots _o | e | o [
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Ne HeiicTBue Pe3syabTar
Haepyska (cocpedomouennas cuna 6 mouxe A):
M M > Preprocessor > Loads > Define Loads > Apply > L-K
Structural > Force/Moment > On Keypoints > ALY
JIeBOM KHOIIKOM MBIIM HaXaTh Ha 1 KJIOUEBYI TOUKY .
> OK > a— — ll
10 Lab ycranoBuTh “FY” |&& - Fa_
VALU nymmem -F
> OK x| ] o] 2
IIpopucoBbIiBaeM BCE, UTO €CTh:
UM > Plot > Multi-Plots
KoneunosnemeHTHas MOJCIIb OCHOBHOM CHUCTEMBI.
A\ Meshing Attributes L_J
Ykazvieaem mamepuan, mun snemenmog u Homep nonepeuHo2o ceuerus:
[TYPE] Element type number [1 eeams -
, . . [MAT] Material number |
M M > Preprocessor > Meshing > Mesh Attributes > All Lines > o p—— ]
11 | [TYPE] ycTaHOBMTE “1 BEAM44” . e

[MAT] yCTaHOBUTEL 17
[REAL] yCTaHOBUTEL 17
> OK

oK Cancel

Help
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Ne HeiicTBue Pe3syabTar
Paszmep snemenmos:
L-K
Jlnanu 6e3 pacnpenenéHHbIX Harpy30K MOYKHO OMTh OJJHUM KOHEYHBIM 3JIEMEHTOM:
K
M M > Preprocessor > Meshing > Size Cntrls > ManualSize > v
Lines > All Lines > 1
A\ Element Sizes on All Selected Lines. l
12 N D I V riyiiemM l [LESIZE] Element sizes on all selected lines
SIZE E\Ementedge\eng.lh l:l 2
> OK NDN N, of clement divisions
(NDIV is used only if SIZE is blank or zero)
KVNDIV SIZE,NDIV can be changed ¥ Yes 2
OO6HOBIsIEM H300pakeHNUE: SPACE Spacing ]
UM > Plot > Multi-Plots oot e 3
oK Cancel Help
I\ Mutti-Plotting ;J
Edit Window
@ Window1’
© Window 2
 Window 3
 Window 4
Vkaszvieaem, umo umenno HysHcHo menepsb npopucosviéams no komarnoe Multi-Plots: — e
& Entity Plots
UM > PlotCtrls > Multi-Plot Controls.. > s
[loaBnsgeTcsa nepsoe oOKHO Multi-Plotting
oK Cancel Hel
13 | > OK > =
llosaBysgeTcsa BTopoe OkHO Multi-Plotting > T —
OcraByigeM B HEM OTMETKM TOJIBKO HanpoTusB Nodes m Elements P Do
Lines [~ Off
> OK T
Volumes I oF
Nodes v On
Elements ¥ On
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14

Pabusaem nunuu na snemenmeot:
M M > Preprocessor > Meshing > Mesh > Lines > Pick All

OOHoBIIsIEM H300paXKEHUE!

U M > Plot > Multi-Plots

15

Ilepenocum Ha KOHEUHOINEMEHMHYIO MOOeNb HAZPY3KU U 3AKPEenjieHus ¢ MOOelu
meepoomenbHOu.

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

Oo6HOoBIsIEM U300paKEHNUE:!
UM > Plot > Multi-Plots

Pacuér

16

3anyckaem pacuém:
M M > Solution > Solve > Current LS

CHHXPOHHO TIOSIBIISIIOTCS J1BA OKHA: 0e10e HH(POPMAIIHOHHOE U CePOe HCIIOTHUTEIBHOE.
benoe 3akprsiBaem, Ha cepoM HaxkumaeM OK. Pacuér momén.
Korna oH 3akoHuHTCSs, MOSBUTCS OKHO «Solution is done!». 3akpoiite 3T0 OKHO.

Pacuér oxoHueH.

A Hote (=55

1) Soltion s donel

_ Close
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Ne HeiicTBue Pe3syabTar

Cunosas cxema:

U M > PlotCtrls > Symbols > e ¢ it &
[/PBC] ycTaHaBIMBAEeM B IIOJIOXEHMUE
“For Individual” .

Ybupaem rasyiouky c “Miscellaneous”

Surface Load Symbols ycTaHarJamBaeM Pressures
Show pres and convect as ycTaHaBJMBaeM Arrows
> OK >

B oxne “Applied Boundary Conditions”
U ycraHoBuTh “Off”
Rot ycrasnoruTrer “Off”
F ycranosutrsr “Symbol+Value”

M ycranoBurhs “Symbol+Value”
> OK >

17

B okne “Reactions”

NFOR ycTanoBuTer “Off”

NMOM ycraHoBuTb “Off”

RFOR ycTaHOBUTH “Symbol+Value”

RMOM ycTaHOBUTH “Symbol+Value”
> OK >

O6HoBisieM H300pakenue: U M > Plot > Elements

SRS

Peakuuu B 3a/1e51ke XOpOILIO COTJIACYIOTCSA CO 3HAYEHWEM BHYTPEHHHX MOMEHTOB B TOUKE
D na puc. 1.

[Tpu HEOOXOAUMOCTH KOPPEKTUPYUTE MACIITad KHOIKAMHU 1581071

B pabouem mosne BUIUM clenyromee:

- KpacHbIM 11BeTOM HauepueHa COCpETIOTOUCHHAS CHIIA;

- OHOJIETOBBIM IIBETOM HAaYe€pPUEH BEKTOP PEAKTUBHOI'O MOMEHTA;
- MaimHOBBIM IIBETOM HapHCOBaHA PEaKTUBHAS CHJIA.

http://www.tychina.pro/6ubnunotexka-3agay-1/




11

Ne HeiictBue Pe3syabTar
-1.
E-N h
F
et p—t =L
Buo ceepxy:
18 @ - BUJ CBEPXY; .
* | - aBTOoopMaT (pazmep U300paKeHHS IO pa3Mepy OKHA pabOUero moJs).
2 3
L{gemosas wixana 6yoem cocmosamo u3z 0ecsamu Y8emoas:.
19 | VM > PlotCtrls > Style > Contours > Uniform Contours >
NCONT numem 10
> OK
Cocmasnenue sniopsl 6HympeHHe2o useubarowe2o momenma Muse: N Oement Tobe P
Currently Defined Data and Status
M M > General Postproc > Element Table > Define Table > Add > Swiss s o Time- 10000 (Carent)
- ISMIS12 SMIS 12 Time= 1.0000 (Current)
“By sequence num”, “SMISC,”, “6”
> Apply >
20 “By sequence num”, “SMISC,”, “12”
> OK >
> Close
CMoTpuM TabmuIy pe3yabTaToB! hed. Ut | [k |
M M > General Postproc > Element Table > Define Table > Close Close Help
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12

Ne HeiictBue Pe3syabTar
-1,
LINE STRESS + j
IIpopucoska sniopvr Muse: R " =
SUB =1
TIME=1
M M > General Postproc > Plot Results > Contour Plot > SMISE  SMIS12 :
. MIN =-1.5 A
Line Elem Res > ELEM=2 '
MAX =1
LabI ycraHoBUTEL “SMIS6” ELEM=3 31
21 LabJ ycranoBuTh “SMIS12” -
Fact nmmem 1 RMOM
> OK
[Tonyyaem TOT ke pe3yJbTar, uTo W Ha puc. 1. (TOJIBKO YMCIA, BBIJCICHHBICE CHHUM
1IBETOM). 3HaUCHHUS IMOKA3bIBACT I[BETOBAS IITKAJIA.
MoskeTe pUCyHOK SIIOPHI cAenaTh KpymnHee: kodddunueHt Fact ycranosure 2 unu 3. —_—
-1.5 -.5 .5
-1 0 1
Onropa Ha 1e60M KOHEYHOM deMeHme:
IIpopucoseiBaem: U M > Plot > Replot oL
- LINE STRESS
o o L =
BrimesigseM HYXHBEM KOHEUHENM SJIEMEHT: A secceinnes (o] STEP=1 —
SUB =1
UM > Select > Entities > R v
. [By Num/Pick -] SMIS6  SMISlZz
Ycranaemmeaem “Elements” m “By Num/Pick”  From Ful e
" Reselect
A\ ” B MAX =-.888BE-14
CenexTop Ha “From Full [ e sl S
> OK Sele All | Invent F
22 o o o Sele None| Sele Belo| E
KnukaeM JIeBOM KHOIIKOM MEBIM Ha KOHEUHBIM B3JIEMEHT C ok | _tealy RMOM
Plot | Replot
Y3J1aMM 1 m 2 Cancel| Help
> OK
ITIpopucoseiBaem: U M > Plot > Replot
BunuMm vacte o0111eii S1iophl Ha BBIICTICHHOM dlIeMeHTe. 3HaueHue nokasbiBatoT MIN u —

MAX.

Brinensem Bc€, uro ecth: U M > Select > Everything

-.4 -.B88E-14
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13

JleiicTBHE

Pe3syabTar

23

Onropa na yeHmpanbHOM KOHEYHOM dlleMeHme:
IIpopucoseiBaem: U M > Plot > Replot
BeIeJiseM HYXHHI KOHEUHHII SJIEMEHT :

UM > Select > Entities >

YcraHasauBaeM “Elements” m “By Num/Pick”

CenexkTop Ha “From Full”

> OK

KnukaeMm JIeBOM KHOIIKOM MEIIM Ha KOHEUHEBEM D3JIEMEeHT C y3JiaMu 2 U 3
> OK

IIpopucoseiBaem: U M > Plot > Replot

BunuMm wacte 00I1Ie# S1TI0pBI Ha BBIICTICHHOM 3JIeMeHTe. 3HaueHue nokasbBaroT MIN u
MAX.

Beigensiem BcE, uto ecth: U M > Select > Everything

LINE STRESS

STEP=1

SUB =1

TIME=1

SMISe SMIS1z
MIN =-1.5
ELEM=Z

MAX =0

ELEM=Z

F

RMOM

24

Oniopa na npagom KOHEYHOM d1eMeHme:
IIpopucoseiBaem: U M > Plot > Replot
BrimesiseM HYXHBIM KOHEUHBIM D2JIEMEHT :

UM > Select > Entities >

Ycranasaueaem “Elements” m “By Num/Pick”

CenexkTop Ha “From Full”

> OK

KnmxaeM JieBOM KHOIIKOM MBIIM Ha KOHEUHEIM 3JIEMEeHT C ys3JjaMm 4 u 3
> OK

IIpopucoseiBaem: U M > Plot > Replot

BunuMm vacte o0111ei S1Iophl Ha BBIICTICHHOM dlIeMeHTe. 3HaueHue nokasbiBatoT MIN u
MAX.

Brigensem Be€, uto ecte: U M > Select > Everything

LINE STRESS

STEP=1
SUB =1
TIME=1
SMIS®& SMIS1Z
MIN =-1
ELEM=3
MAX =1
ELEM=3

RFOR

RMOM
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14

Ne HeiictBue Pe3syabTar
Cocmasnenue antopul 6HympenHe2o kpymsaue2o momenma Mxp: o il L
Currently Defined Data and Status:
M M > General Postproc > Element Table > Define Table > Add > Label S e ey e
SMIS12 SMIS 12 Time= 1.0000 (Current)
“By sequence num”, “SMISC,”, “4” SMIS4 SMIS 4 Time= 10000 (Current)
SMIS10 SMIS 10 Time= 1.0000 (Current)
> Apply >
o5 “By sequence num”, “SMISC,”, “10”
> OK >
> Close
CMoOTpHuM TabIUILy pe3ysbTaToB: A Update Deete
M M > General Postproc > Element Table > Define Table > Close cise He
LINE STRESS
STEP=1 —
. SUB =1
IIpopucoska sniopwvr Mkp: e
SMISsd SMIS10
M M > General Postproc > Plot Results > Contour Plot > MIN =0
' ELEM=1
Line Elem Res > MAX =1.5
ELEM=3
LabIl ycranoBuTr “SMIS4” .
26 LabJ ycranoBuTh “SMIS10” .
Fact numem 1
> OK L
[Tonmyyaem TOT ke pe3ynbTar, 4To U Ha puc. 1. (TONBKO YUCIIA, BBIICJICHHBIE CHHUM
[[BETOM). 3HaUEHUS MOKA3bIBACT [[BETOBAS IIIKAJIA.
I I

o
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15

CoxpansieM npoJieJaHHYI0 padoTy:
UM > File > Save as Jobname.db
3akpoiite ANSYS:

UM > File > Exit > Quit - No Save! > OK
( I\ Exit from ANSYS Lr

- Exit from AMNSYS -

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

" Save Everything

v i

oK Cancel Help

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

Wutepec npencrasisior “.db” (daitmer Momenn), “.rst” (dain pe3yabTaToB
pacuéra) wu ¢aitn  “.SECT” (momepedyHoe ceueHHE), OCTAIbHBIC  (hailIbl

IMIPOMCIKYTOYHBIC, UX MOKHO YAAJIUTD.
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