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ANSYS elements: Beam 189, 3-D Quadratic Finite Strain Beam

Beam 189 geometrija Mezgli
l, J, K, L (L, orientacijas mezgls)
Brivibas pakapes
UX, UY, UZ, ROTX, ROTY, ROTZ
Materiala TpaSibas
EX, (PRXY or NUXY), ALPX, DENS,
GXY, GYZ, GXZ, DAMP
Slodzes
Vienmérigi izkliedétas slodzes
konstante 1 (I-J) (-z normales virziena),
konstante 2 (I-J) (-y normales virziena),
konstante 3 (I-J) (+x perpendikulara virziena),
konstante 4 (J) (+x ass virziena),
konstante 5 (1) (-x virziena).
Papildus iespéjas
Materiala plasticitate
Materiala viskoelastiba
Materiala S|tde
Lielas deforméacijas elementa
Lieli relativie parvietojumi elementa
leprieks saspriegtu konstrukciju modeléSana
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3D sija modelésana ar Beam 189 elementu palidzibu

Dubult-T skersgriezuma profils GOST 8239-89 Nr.20

£ o 2

1 = =+
oy o, P W3
- : | m—
- £1 ot 14
L =5 [m]
qg = 15 [KN/m]

Wl = 0.1 [m]

w2 = 0.1 [m]

W3 = 0.2 [m]

t1 = 0.008 [m]

t2 = 0.008 [m]

t3 = 0.0055 [m]
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ANSYSA uzdevuma konstansu definéSana

Fi\ansys Mechanical /LS-DYNA Utility Menu

File Select List  PBlot  PlokChls  WWarkH]

D2 3 @ 8| & 2| E

Mo knowen command

L = b5 Enter
q = 15000 Enter
W1l = 0.1 Enter

W3 = 0.2 Enter

t1 = 0.008 Enter

t3 = 0.0055 Enter
Galigo elementu metode biivni eciba M KI
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AMSYS Main Manu

Preferences
= Preprocessor
= Element Type
|
Switch Elem Type
Add DOF
Remove DOFs
Elem Tech Control
Real Constants
Material Props
Sections
Modeling
Meshing
Checking Ctrls
Numbering Ctrls
Archive Model
Coupling / Cegn
FSI Set Up
MultiField Set Up
Loads
Physics
Path Operations
Solution
General Postproc
TimeHist Postpro
Topological Opt
Design Opt
Prob Design
Radiation Opt
Run-Time Stats
Session Editor
Finish

Elementa tipa definésana — BEAM 189

(1) Preprocessor/
Element Type/
Add/Edit/Delete

ACEITTEEE—— x

Gl Elpraand ToDaiz

(2) Add...

e |t |

E:!Lihraryr of Element Types ) ﬂ

Librarw of Element Types Skructural Mass a |20 elastic 3
Link, plastic 23
tapered 54
Pipe 30 Finike skrain
Solid Znode 188
Shell
Solid-Shell

Constraink e I 3node 189

I 1
Cancel |

Element tyvpe reference number

Ok | anply | Help |

| Pick a menu item or enter an ANSYS Command (Pl

(4) OK

(3) Beam
3 node 189

MEKI

Galigo elementu metode bavnieciba

BKA 305

2005



AM3YS Main Menu

Preferences
[ Preprocessor
Element Type
Real Constants
B Material Props
Material Library
Temperature Units
Convert ALPR
Change Mat Num
Failure Criteria
Write to File
Read from File
Sections
Modeling
Meshing
Checking Ctrls
Numbering Ctrls
Archive Model
Coupling / Ceqn
FSI 5et Up
MultiField Set Up
Loads
Physics
Path Operations
Solution
General Postproc
TimeHist Postpro
Topological Opt
Design Opt
Prob Design
Radiation Opt
Run-Time Stats
Session Editor
Finish

Materiala ipasibu definésana

(1) Preprocessor/
Material Props/
Material Models

FYoadion Materal Medel Behavics

Material Ede Faeorme  Hap
Miaberinl Models Delfirmd Matwrial Modek: Avadable —

& [T S B -

B Lnewr bobrope @ st

.= (2) Material Model Number

Structural
Linear
Elastic
|sotropic

| Pick a menu item or enter an ANSYS Command (PF

Galigo elementu metode bavnieciba
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Lingar Isotropic Material Properties For Material Mumber 1

T1

Temperatures i

EX
PR=Y 3

Add Temperature | Delete Temperaturel Graph |

0k | Cancel | Help |

2.1E+011 [Pa] Elastibas modulis

0.3 Puasona koeficients
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ANSYS Main Menu

Preferences
= Preprocessor
Element Type
Real Constants
Material Props
= Sections
Section Library
E Beam
Custom Sections
Taper Sections
Plot Section
Sect Control
ML Generalized
Shell
Pretension
Joints
List Sections
Delete Section
Modeling
Meshing
Checking Ctrls
Numbering Ctrls
Archive Model
Coupling / Ceqn
FSI Set Up
MultiField Set Up
Loads
Physics
Path Operations
Solution
General Postproc
TimeHist Postpro
Topological Opt
Design Opt
Prob Design
Radiation Opt
Run-Time Stats
Session Editor
Finish

Skérsgriezuma profila definésana

(1) Preprocessor/
Sections/
Beam/
Common Sections/

EH—WE—HT
F izl w3
* 4

£ by 1

0

i B

Coarse Fine

P.S. Skérsgriezuma
papildus dalijums
galigos elementos
lokalu probléma
aprekinos

Il Beam Tool

X

1D |1
Name |2T_2l]
Sub-Type I T vI
Offset To ICt:ntmid vI
Offset-y |—1 .06203e-01
OffsetZ ||].17

L2 oy 2

= X

*

F kw1
Wi |W1
We |W1
W3 IW3
t1 Il'l
t2 Il'l
t3 |l3

0
4 | | 3
Coarse Fine
oK Apply
Close Preview
Help Meshview

(2) ID 1
2T 200

Name
Sub-Type |

w1 W1
W2 W1
W3 W3
tl tl
t2 tl
t3 t3

OK
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Koordinatu mezglu definesana

ANSYS Main Menu @|

Preferences = (1) Preprocessor/

= Preprocessor
Element Type M d I H /
Real Constants O e Ing
Material Props

Sections C re ate/

E Modeling

@ Create Keypoints/

B Keypoints

#1 On Working Plane H

In Active CS
#1 0n Line

#1 On Line w/Ratio
#1 On Node

#1 KP between KPs
A1 Fill between KPs

[E] Create Kevpoints in Active Coordinate Syskem

KP at center MPT  Keypoint number |
Hard PT on line

Hard PT on area
Lines
Areas
Yolumes
Nodes

Elements (814 | Spply | Cancel | Help |
k=l Contact Pair

Piping Models
Transducers
Operate
Move / Modify
Copy
Reflect (2) N PT
Check Geom

X
pelete | 1 0

L

0

%%, 2 Location in active €5 l | |

Apply

Apply
OK

Cyclic Sector

Ms 2
Genl plane strn
Update Geom
Meshing 3
Checking Ctrls
Murmbering Ctrls
Archive Model

@ Copin /e P.S. Mezglu Nr.3 izmanto Skérsgriezuma profila orientacijai

MultiField Set Up

s

R, OO
o oo N

| Pick a menu item or enter an ANSYS Command (PR

MK
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Skérsgriezuma profila orienté$ana

VY 3(0, 1, 0) Ja mezgls Nr.3 atrodas XY platne

Ja mezgls Nr.3 atrodas XZ platne

3(0,0, 1)

MEKI
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ANSYS Main Menu

@|

Preferences
= Preprocessor
Element Type
Real Constants
Material Props
Sections
El Modeling
[ Create
Keypoints
= Lines
[ Lines
A
#1 In Active Coord
&1 Overlaid on Area
#1 Tangent to Line
#1 Tan to 2 Lines
&1 Mormal to Line
&1 Morm to 2 Lines
Z1 At angle to line
#1 Angle to 2 Lines
Arcs
Splines
#1 Line Fillet
Areas
Yolumes
Nodes
Elements
Contact Pair
Piping Models
Transducers
Operate
Move / Modify
Copy
Reflect
Check Geom
Delete
Cyclic Sector
CM5
Genl plane strn
Update Geom
Meshing

BEHEEEEE

L3

Liniju definésana

(1) Preprocessor/

(2) Savienot punktu Nr.1 ar punktu Nr.2

Modeling/
Create/
Lines/

Lines/
Straight Line

Create Straight Li

{* pick [ Tnpick

[ Single ) Eox

- Polsgon {© fircle

) Loop

Count = 0
Maximum = Z
Minjmum = Z
EeyP Ho. =

{¥ List of Ttems

[ Min, Max, Inc

(3) OK

Checking Ctrls

Mumnbering Ctrls O Apply
Archive Model =

— Beset Cancel

| Pick a menu item or enter an ANSYS Command (P
Picl &ALL Help
Galigo elementu metode biivnieciba
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Elementa tipa piesaiste konkretam geometriskam modelim

ANSYS Main Menu @ |

Preferences =8l
= Preprocessor
Element Type
Real Constants
Material Props
Sections
Modeling
B Meshing
E Mesh attributes
Default Attribs
All Keypoints
# Picked KPs
all Lines
A
All Areas
1 Picked Areas
All Yolumes
# Picked Yolumes
¥olume Brick Orient
MeshTool
Size Cntrls
Mesher Opts
Concatenate
Mesh
Modify Mesh
Check Mesh
Clear
Checking Ctrls
Mumbering Ctrls
Archive Model
Coupling / Ceqn
F5I et Up
MultiField Set Up
Loads
Physics
Path Operations
Solution
General Postproc
TimeHist Postpro
Topological Opt
Design Opk —
Prob Design
Radiation Opt

Run-Time Stats
=~ - -

| [LATT] Pick ar enter lines For attribute assignmenl

(1) Preprocessor/
Meshing/
Mesh Attributes/
Picked Lines/

& pick  C Unpick (2) Picked lines - lezimét Iniju

v Single {" Box

" Polygen {" Circle
[ Loop

Count = 0
Marximam = 1
Minimuam = 1
Line Mo. =

{* List of Items

i Min, Max, Inc

()4 Apply (3) OK

Reszet Cancel

Pick all Help

MK
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Elementa tipa piesaiste konkretam geometriskam modelim

Iline Attributes i

[LATT] Assign Attributes to Ficked Lines

MAT  Material number m

REAL Real constant set number INDI‘IE defined ‘:j

AL R s [+ searnies = (1) Pick Orintation Keypoint(s) Yes

SECT Element section | 1 210 |

S e A Atzimét koordinatu mezglu punktu Nr.3
tadejadi defingjot Skérsgriezuma profila
orientaciju. Orientacijas mezgls nedrikst bat

o by Cacel e piesaistits pie definéjama elementa.

(2) OK

MKI
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AMIYS Main Menu

3|

Preferences
= Preprocessor
Element Type
Real Constants
Material Props
Sections
Modeling
B Meshing
Mesh attributes
MeshTool
[ Size Cntrls
SmartSize
B ManualSize
Global
Areas
[ Lines
#1 Picked Lines
1 Copy Divs
A Flip Bias
1 Clr Size
Keypoints
Layers
Concentrat KPs
Mesher Opts
Concatenate
Mesh
Modify Mesh
Check Mesh
Clear
Checking Ctrls
Mumbering Ctrls
Archive Model
Coupling / Ceqn
F5I et Up
MultiField Set Up
Loads
Physics
Path Operations
Solution
General Postproc
TimeHist Postpro
Topological Opt
Design Opk

Mmn e

Galigo elementu izmeéru definésana

(1) Preprocessor/
Meshing/
Size Cntrls/
ManualSize/
Lines/

All Lines

Element 5izes on All Selected Lines

[LESIZE] Element sizes aon all selected lines

SIZE  Element edge length

MDIY Mo, of element divisions

|

(MDIY is used only if SIZE is blank ar zero)
EYMDIV SIZE,MDIV can be changed ¥ Yes

SPACE  Spacing ratio

W

Showe more apkions [ Mo

(04 | Cancel ! Help

:

| Pick a menu item or enter an AMSYS Command (PR

(2) NDIV 5
Elementa dalijjums
proporcionalas n
dalas

(3) OK

MK
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AM3YS Main Menu

Preferences
[ Preprocessor
Element Type
Real Constants
Material Props
Sections
Modeling
B Meshing
Mesh Attributes
MeshTool
Size Cntrls
Mesher Opts
Concatenate
B Mesh
21 Keypoints
PaLines
Areas
Yolumes
Yolume Sweep
Tet Mesh From
Interface Mesh
Modify Mesh
Check Mesh
Clear
Checking Ctrls
Numbering Ctrls
Archive Model
Coupling / Ceqn
FSI Set Up
MultiField Set Up
Loads
Physics
Path Operations
Solution
General Postproc
TimeHist Postpro
Topological Opt
Design Opt
Prob Design
Radiation Opt
Run-Time Stats
Session Editor
Finish

L ®

| [LMESH] Pick or enter lines to be meshed

Sijas dalijums galigos elementos

(1) Preprocessor/
Meshing/
Mesh/

Lines/

* rick [ Tnpick
v Single {" Box

" Polygen {" Circle
[ Loop

Count = u]
Marximuam = 1
Minjmum = 1

Line Ho. =

{* List of Items

i Min, Max, Inc

0K Apply
Reszet Cancel
Help

(2) Pick Al

Galigo elementu metode bavnieciba
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Sijas izometriska skata izveide

Filans¥s Mechanical /LS-DYNA Utility Menu

File Select List Plot  PlokChrls | WorkPlane Parameters Macro  MepuChrls  Help

(1) PlotCtrls/ Style/ Size and Shape/

Pan Zoom Rotate ..
Yiews Settings L4

Mumbering ..
Svmbols ... Hidden Line Options ...

Size and Shape
| Edage Options

| (4) OK

[iiseandBhepe =

[isHeTrec] Sheirk rcies by [e— = .

E——— o (2) Display of element
chapes based on imal
LIkt ChCTipt o O n

SCHFE RAeal coarciack moliphe |1:|

[EFAKET] Fastts/element aibge | Facakydon 'E

[IRATIC] Castaction of Goomatry

wH Wivdow b [rrm=— =

RATON X detomtimisdio | i

RATOY Y deboritionralio | 1

[ IPORALT] o~ enponend Paramester Pormat
NEIRET, WLKET Widthe: [= o

[{FAPLET] Reploh upon O Lipphy! Ruaplot X

slolelar|a|ala |z |z o]

o | o | e | bty (3) OK

MK
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Elementa nostiprinajuma definésana (Mezgls Nr.1)

ANSYS Main Menu @ |
eernces 4l (1) Preprocessor/

Element Type L d /
Real Constants Oa S
Material Props

Define Loads/

Modeling
Meshing A I /
Checking Ctrls p p y

Numbering Ctrls

Archive Model Structu ral/

Coupling / Ceqn .
FSI Set Up

Displacement/
B Loads

Analysis Type O n KeypOI ntS =

B Define Loads
Settings [D] Apply Displacements (LUL,ROT) on Modes

B Apply

(2) lezimét punktu Nr.1

* pick i Tnpick

LabZ DOFs to be constrained
B Structural & 51
Single " Box

[ Displacement

Z 0n Lines " Polygon " Circle

&1 On Areas £ Loop

Z1 On Keypoints . .

Fbor odes o -

A 0n Node Componen Maximum = ¢

Symmetry B.C. Minimm = 1 Aol as

Antisymm B.C. Node No. = 1 PRt |':':"-'5t‘3"-'t walue .ﬂ
Force/Moment
& / If iZonstant walue then;
Pressure (¥ List of Items

Temperature L i Har Ine WALLE Displacement walue I
Inertia ‘ -

Pretnsn Seckn

Gen Plane Strain I

Other
Field Surface Intr ok | l':"F'F'l':-" Cancel i HE||:I |
Field ¥olume Intr 0K I Apply |

Initial Condit'n

Load ¥ector Besst | Cancel |
- )
@ IFL;m:tmns Pick Alll Help |
elete

Operate

|
« 5] (3) OK (4) UX, UY, UZ, ROTX
| [0] Pick or enter nodes For displacement constrai
5) Appl
(5) Apply MK

Galigo elementu metode biivnieciba
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Elementa nostiprinajuma definésana (Mezgls Nr.2)

ANSYS Main Menu @ |
eernces 4l (1) Preprocessor/

Element Type L d /
Real Constants Oa S
Material Props

Define Loads/

Modeling
Meshing A I /
Checking Ctrls pp y

Numbering Ctrls

Archive Model Structu ral/

Coupling / Ceqn .
FSI Set Up

Displacement/
B Loads

Analysis Type O n KeypOI ntS

(2) lezimét punktu Nr.2

B Define Loads Apply U,ROT on Node
Settings , [O] &pply Displacements (UL,ROTY on Modes
o Apply * pick " Unpick
B Structural LabZ DOFs to be constrained
o Single i Box
[ Displacement
A On Lines " Polygon (" Circle
&1 On Areas ) Locp
Z1 On Keypoints . .
P voes .
#1 On Mode Componen Maximum = 4
Symmetry B.C. Minimum = 1 il
Antisymm B.C. Node No. = 1 PRl |C|:|nstant value TI
[+ F ™ t
[ Force/Momen If iZonstant walue then;
Pressure (¥ List of Items

Temperature L i Har Ine WALLE Displacement walue I
Inertia ‘ -

Pretnsn Seckn

Gen Plane Strain I

Other
Field Surface Intr ok | l':"F'F'l':-" Cancel i HE||:I |
Field ¥olume Intr 0K I Apply |

Initial Condit'n

Load ¥ector Besst | Cancel |
- .
Functions ik Alll Help |
Delete
Operate d

4 =l (3) oK (4) UY, UZ, ROTX
| [0] Pick or enter nodes For displacement constrai
(5) OK

MK
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ANSYS Main Menu )

Erences
Irocessor
lenient Type
eal Constants
laterial Props
ections
lodeling
leshing
hecking Ctrls
umbering Ctrls
rchive Model
oupling / Cegn
5I5et Up
lultiField Set Up
nads
1 Analysis Type
3 Fast Sol'n Optn
1 Define Loads
Settings
B apply
B Structural
Displacement
Force /Moment
B Pressure
#1 On Lines
Z1 0n Areas
&1 On Nodes
#1 On Mode Components
Z1 On Elements
#1 On Element Components
From Fluid Analy
A
Temperature
Inertia
Pretnsn Seckn
Gen Plane Strain
Other
Field Surface Intr
Field ¥Yolume Intr
Initial Condit'n
Load Yector
Functions
Delete

o ]

-

| [SFBEAM] Pick or enter beam elements For press.

(1) Preprocessor/

Loads/

Define Loads/
Apply/
Structural/
Pressure/

On Beams

(% pick " Tmpick

> Single " Box

" Polygen " Circle
[ Loog

Count =
Marimum =

Minimum =

-

Elem No.

¥ Lizt of Irems

- Min, Max, Inc

(2) Pick Al

Sijas vienmerigi izkliedetas slodzes definésana

=

[sPEEae] spply Pressune (PRES) on Besm Bements
LKEY Lo ey

WAL Pamssis Wil ot reccs 1
VLY Framare wakn At nads 1
[heares bk For unaficemm prsssiae

Ciptacanal plff sebs For paressure boad
KRET  Offet fromn ] rode

IOFFET  Difest Fiom Jnods

= | pgly

Carece] | e _I-E_J

(3) LKEY
VALI

VALJ
(4) OK

[N/m]
[N/m]

Galigo elementu metode biivnieciba
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Uzdevuma apréekina sheémas izveide un aprekins

ANSYS Main Menu

Preferences
= Preprocessor
Element Type
Real Constants
Material Props
Sections
Modeling
Meshing
Checking Ctrls
MNumbering Ctrls
Archive Model
Coupling / Cegn
FLOTRAN Set Up
FSI Set Up
MultiField Set Up
E Loads
Analysis Type
Fast Sol'n Optn
Define Loads
[ Load Step Opts
Output Ctrls
Other
Stop Solution
Reset Options
Read LS File
Physics
Path Operations
Solution
General Postproc
TimeHist Postpro
Topological Opt
ROM Tool
Design Opt
Prob Design
Radiation Opt
Run-Time Stats
Session Editor
Finish

(1) Preprocessor/

Loads/

Load Step Opts/

Write LS File/

5
[LSWRITE] ‘Write Load Step File {Jobname.sn)
LSMUM Load step file number n |1—
(04 | apply | Cancel | Help |
(2) LSNUM 1
OK
(3) Preprocessor/
Loads/
Load Step Opts/
Read LS File/
(3) LSNUM 1
OK

ANSYS Main Menu @|

Preferences =
Preprocessor
= Solution
Analysis Type
Define Loads
Load Step Opts
SE Management {(CMS)
Results Tracking
E Solve
From LS Files
Partial Solu
Manual Rezoning
FSI Set Up
MultiField Set Up
ADAMS Connection
Diagnostics
Unabridged Menu
General Postproc
TimeHist Postpro
Topological Opt
Design Opt
Prob Design
Radiation Opt
Run-Time Stats
Session Editor
Finish

I

Il jd

| Pick a rmenu item ar enter an ANSYS Command (SC

(5) Solution/
Solve/
Current LS/

MEKI
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Sijas piepulu un parvietojumu analitiskais apréekins
q

db o

_gl? _ 1500025

M. = 46875 N xm|
L] B R

Quu =2 - —15020’5 =37500[N]

e 55 10° 6
™ T 384El  384>2.1° 101844  10°°

=0.032]m|

MK
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Analitisks aprekins spriegumu sadalfjumam sijas skérsgriezuma

—— =
min

| I » 2|
, s RS
s =M _o542° 10°[Pa]
W
2 2
t Q gh thl +=40.92" 10°[Pa]
BETE :

P.S. http://www.bf.rtu.lv/?page=nvsd/materials
"Bdvmehanika, ievadkurss" (.pdf) - Félikss Bulavs, Ivars Radins
114-120 lpp.

MEKI
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Elementa BEAM 189 — piepulu skaitlisko vertibu definésana

H o & B

Hide Back. Frint  Options

=10l =]

Conterts I Indes I §earch| ANS'IrS
] 23 ANSYS Release 9.0 Documentatior = | =
B fclcats Hies ANSYS Release 9.0 Documentation

[Z1 Commands R eference
= £3 Element Reference

Main TOC | Copyright | Using Help

[

(2 About This Marual Elernent Reference | Part | Elerment Library |
[_1 General Element Features
(21 Element Characteristics EEAMIIES
= {3 Element Library 3-D Quadratic Fimite Strain Beam
[£] Element Library MP ME ST <= <= PR <= <> <= PP ED
[2] unKr
[£] PLAMEZ
% ggm _| || BEAM189 Element Description
=1 R
[£] 5OLSH130
[£] sOLIDTE
[£] INTER132 \
able 2 AT em and Sequence Numbers
[5] INTER193 Table 189.2 BEAM 189 It 1 Seq Numab
[5] INTER194
E lTJEE:EE . | ETABLE and ESOL Comunand Input
= Chatput Quantity Name
| | I | T
| | | ! | 14
| | | E | 15
| | | 3 | 16
| | | 4 |
| | | 6 |
| | | 7 | 20
| | | ; | 21
| | | 5 | 22
| | | 10 | 23

Galigo elementu metode bavnieciba
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AMIYS Main Menu

&

Preferences
Preprocessor
Solution
= General Postproc
Data & File Opts
Results Summary
Read Results
Failure Criteria
Plot Results
List Results
Query Results
Options for Outp
Results Yiewer
Write PGR File
Nodal Calcs
B Element Table
Plot Elem Table
List Elem Table
Abs Yalue Option
Sum of Each Item
Add Items
Multiply
ind Masximunm
Find Minimum
Exponentiate
Cross Product
Dot Product
Erase Tahle
Path Operations
Surface Operations
Load Case
Check Elem Shape
Write Results
Submodeling
Fatigue
Safety Factor
Define/Modify
Monlinear Diagnostics
Reset
Manual Rezoning
TimeHist Postpro
Topological Opt
Desian Opk

Momenta piepulu skaitlisko vertibu definésana

(1) General Postproc/ ., r_,
Element Table/

Define Table/

(2) Add..

[Vt lime Adiitinaal Bement Table Bems

[avrRIn] EFF o BN mran

[ETAELE] Desfine Mciditeored Blement Table Rens
Lo Whsew babed Fowr ke

T Comp Besults dista Bew

(3) By sequence num

SMISC

2

Mo Wy cequerCE L | Erher DecperTe
o i Selection oy, Ses Table 9,003
1 Flomenbs Moyl For s, mpsbers |

Apply

| Pick a menu item or enter an AMSYS Command (PO

Galigo elementu metode bavnieciba

BKA 305

[AvPRIn] EFF o B4 mran

[ETAELE]  Dexfine dciditenrad Blement Table Reans
Loty Whses Lshed Fow bem

TenComp Results diotn fem

(4) By sequence num

SMISC

o By sequercErL | erber secueroe
o3, I Selection bow, Sae Table 40003
i1 Flmarbs Wsrapal For ey, mprsbers |

e« | e | o | ]

15

OK

23
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ANSYS Main Menu

3|

Preferences
Preprocessor
Solution
= General Postproc
Data & File Opts
Results Summary
Read Results
Failure Criteria
E Plot Results
Deformed Shape
E Contour Plot
Modal Solu
Element Solu
Elem Table
¥Yector Plot
Plot Path Item
Concrete Plot
ThinFilm
List Results
Query Results
Options For Dutp
Results Yiewer
Write PGR File
MNodal Calcs
Element Table
Path Dperations
Surface Operations
Load Case
Check Elem Shape
Write Results
Submodeling
Fatigue
safety Factor
Define,/Modify
Nonlinear Diagnostics
Reset
Manual Rezoning
TimeHist Postpro
Topological Opt
Design Opt

-

AreprpeEdeee e @ El

T

Pick a menu ikem or enker an AMSYS Comman

Momentu epiras grafiska izveide

(1) General Postproc/

Plot Resukts/
Controur Plot/

Line Elem Res

Plot Line-Element Results B =l

[PLLS] Plot Line-Element Result

LabI Elem table item at node I
Lab] Elem table ikem at node 1

Fact Optional scale Factor

KUND  Items to be plotted

SMIS1S
1

% Def shape anly

" Def + undeformed

(2)
—~SMIS2
~SMIS15

Ok

" Def + undef edge

Cancel
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AMIYS Main Menu

&

Preferences
Preprocessor
Solution
= General Postproc
Data & File Opts
Results Summary
Read Results
Failure Criteria
Plot Results
List Results
Query Results
Options for Outp
Results Yiewer
Write PGR File
Nodal Calcs
B Element Table
Plot Elem Table
List Elem Table
Abs Yalue Option
Sum of Each Item
Add Items
Multiply
ind Masximunm
Find Minimum
Exponentiate
Cross Product
Dot Product
Erase Tahle
Path Operations
Surface Operations
Load Case
Check Elem Shape
Write Results
Submodeling
Fatigue
Safety Factor
Define/Modify
Monlinear Diagnostics
Reset
Manual Rezoning
TimeHist Postpro
Topological Opt
Desian Opk

| Pick a menu item or enter an AMSYS Command (PO

Skérsspéka piepilu skaitlisko vértibu definésana

(1) General Postproc/ = ==
Element Table/
Define Table/

L

(2) Add..

e | e | e
[Vt lime Adiitinaal Bement Table Bems i | ==
st s el (3) By sequence num
Lty Whsew Lshed Fow bem
Trem,Comp Results data e .
. SMISC
P By SequercenU, erber sequeros . \ 5
rmf::m.?
Apply
=

[AvPRIn] EFF o B4 mran

[ETAELE]  Dexfine dciditenrad Blement Table Reans
Loty Whses Lshed Fow bem

TenComp Results diotn fem

(4) By sequence num

SMISC

iPFor By sequercEnU | enber SequeE
o3, I Selection bow, Sae Table 40003
i1 Flmarbs Wsrapal For ey, mprsbers |

e« | e | o | ]
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ANSYS Main Menu &) |

Preferences
Preprocessor
Solution
= General Postproc
Data & File Opts
Results Summary
Read Results
Failure Criteria
E Plot Results
Deformed Shape
E Contour Plot
Modal Solu
Element Solu
Elem Table
¥Yector Plot
Plot Path Item
Concrete Plot
ThinFilm
List Results
Query Results
Options For Dutp
Results Yiewer
Write PGR File
MNodal Calcs
Element Table
Path Dperations
Surface Operations
Load Case
Check Elem Shape
Write Results
Submodeling
Fatigue
safety Factor
Define,/Modify
Nonlinear Diagnostics
Reset
Manual Rezoning
TimeHist Postpro
Topological Opt
Design Opt j

-

AreprpeEdeee e @ El

Pick a menu ikem or enker an AMSYS Comman

Skérsspéka epiras grafiska izveide

(1) General Postproc/
Plot Resukts/
Controur Plot/
Line Elem Res

Plol: Line-Element Results i ]

[PLLE] Plot Line-Element Result

LabI Elem table item at node I
Labl Elem table item at nods J

Fack Optional scale Fackor

KUMD  Ttems to be plotted

Cancel

_z"j

(2)

[strss | f—

1

+ Def shape only
(' Def + undeformed

" Def + undef edge

SMIS5

= —SMIS18

Ok
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Sijas parvietojumi Y-ass virziena grafiska izveide

ANSYS Main Menu @I
Preferences 12l
Preprocessor

Solution

B General Postproc
Data & File Opts
Results Summary
Read Results
Failure Criteria
B Plot Results

Deformed Shape
= Contour Plot
Element Solu
Elem Table
Line Elem Res
Yector Plot
Plot Path Item
Concrete Plot
ThinFilm
List Results
Query Results
Options for Outp
Results Yiewer
Write PGR File
Nodal Calcs
Element Table
Path Operations
Surface Operations
Load Case
Check Elem Shape
Write Results
Submodeling
Fatigue
Gafety Factor
Define/Modify
Monlinear Diagnostics
Reset
Manual Rezoning

TimeHist Postpro —

Topological Opt

Design Opk

Prob Design

Radiation Opt d

I jd

Plot Results/
Controur Plot/
Nodal Solu/

i\ contour Nodal Solution Data

(1) General Postproc/

 Item ko be contoured

|88 Favorites
(& Nodal salution
2 DOF Solution
G ¥-Caormpanent of displacement
7% M- Carmpanent of disp
G Z-Cormpanent of displacement

@ Displacement veckor sum
@ ¥-Component of rotation
G -Component of rotation
G Z-Component of rotation
G Rotation vectar sum

[g8 Stress

Total Strain
[§8 Elastic Strain

“ Iz
~ Undisplaced shape key
Undisplaced shape key | Deformed shape anly .'_1
Scale Fackor Auto Caloulated __'J i=3
Additional Options %) '
0k | Apply Cancel | Help

| Pick a menu iterm ar enter an AMSYS Carmmand (P

DOF Solution

(2) Nodal Solution

Y-Component of displacement
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Spriegumu sadalfjumu sija grafiska izveide

ANSYS Main Meny @|

Preferences -
Preprocessor
Solution
B General Postproc
Data & File Opts
Results Summary
Read Results
Failure Criteria
B Plot Results
Deformed Shape
= Contour Plot
Element Solu
Elem Table
Line Elem Res
Yector Plot
Plot Path Item
Concrete Plot
ThinFilm
List Results
Query Results
Options for Outp
Results Yiewer
Write PGR File
Nodal Calcs
Element Table
Path Operations
Surface Operations
Load Case
Check Elem Shape
Write Results
Submodeling
Fatigue
Gafety Factor
Define/Modify
Monlinear Diagnostics
Reset
Manual Rezoning
TimeHist Postpro —
Topological Opt
Design Opk
Prob Design
Radiation Opt d

I jd

(1) General Postproc/

Eontour Nodal Solution Data

r Item to be contoured

Plot Results/
Controur Plot/
Nodal Solu/

ﬁ Modal Solution
(&8 DOF Solution

ﬁ Stress

A x-Component of stress
G ¥-Companent of stress
¥ Z-Companent of stress

.'
I

¥ =¥ Shear stress
¥ T Shear stress
G ¥T shear stress
¥ st Principal stress
¥ 2nd Frincipal stress
¥ 3rd Principal stress
¥ Stress intensicy

~ Undisplaced shape keyw

Undisplaced shape key

Scale Fackor

Deformed shape only

Auka Calculabed

-'—”?'

Additional Options

ak. I Apply

Cancel I

Help

| Pick a menu iterm ar enter an AMSYS Carmmand (P

(2) Nodal Solution
Stress
von Misses stress
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Tangencialo spriegumu aprékina definesana

BSYS Main Menu ﬁl

Preferences (1) Preprocessorl

= Preprocessor

[ Element Type [Cefisd Elsmert Types:
Element Type/ —  em—

x

A
Switch Elem Type .
ES Ada poF Add/Edit/Delete
Remove DOFs
Elem Tech Control
Real Constants
Material Props
Sections
Modeling
Meshing
Checking Ctrls

:l::;?:::?,;:ls ol I e ] Diskebe | (2) Options- "

Coupling / Cegn

FSI Set Up i
MultiField Set Up —J —I
Loads

Physics mBEAMIBB element type options N ﬂ

Path Operations
Solution
General Postproc Warping degree of freedomn K1 W
TimeHist Postpro
Topological Opt

Options for BEAM189, Element Type Ref. No. 1

(3) Shear stress output K4

Cross section scalingis K2 |Func of strekch LI
Design Opt - — . —_ .
@ Prob Design . Tangencialo spriegumu aprékina
Radiation Opt 3 [Transverse only M

Run-Time Stats
Session Editor
Finish

Section Forcefstrain output K&

~~— definéSana
Transverse only

Skress § Strain (sect points) K7

Stress § Strain (sect nodes) K&

{nonE |

SkressiStrain (elmtfsect nds) K9 |NONE j

User defined initial stress k10 |ND IUSTRES routn j

Section integration K11 |nut0matic vl (4) O K
Taper section interpretation K12 |Linear vl

|Pickamenu item or enter an AMSYS Command (Pl LI Lcell Llpl (5) UZdevum u atké rtOti ap rélsinét!

MEKI
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Sijas tangencialo spriegumu grafiska izveide

3| £
Preferences = ( 1) P re p ro C eSSO r/ r— Item to be contoured
Preprocessor
Solution PI R I / [83 Favorites &
B General Postproc Ot eS u tS £ Nodal Solution

Data & File Opts

Results Summary CO ntr 0 | F) | Ot / % :::;:olution

Read Results
= G ¥-Component of stress

Failure Criteria N d I S I /
B Plot Results O a. O U & Y-Component of stress

Deformed Shape N Z-Component of stress
= Contour Plot A XY Shear stress

. @3 2 Shear stress
B e e (2) Nodal Solution o &

Elem Table A 1st Principal stress

Line Elem Res St reSS 3 2nd Principal stress
::acttzr ;-I":'I';: 3 Srd Principal stress
ok Pa em

Concrete Plot XY S h e ar StreSS B Stress inkensity =l

ThinFilm | iz
List Results
Query Results — Undisplaced shape key
Dptil:llns flflr Outp Undisplaced shape key | Deformed shape only =
Results Viewer Seals Factor Auto Calculatad =l|7.a1789528544

Write PGR File
Nodal Calcs
Element Table
Path Operations
Surface Operations
Load Case
Check Elem Shape
Write Results
Submodeling
Fatigue
Gafety Factor
Define /Modify
Monlinear Diagnostics
Reset
Manual Rezoning
TimeHist Postpro —
Topological Opt
Design Opt
Prob Design
Radiation Opt d

Il jd

®|

0k Apply | Cancel | Help |

Additional Options

| Pick a menu item or enter an ANSYS Command (P

T TN
SIVE W

MK
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leguto rezultatu salidzinajums

e —
UY [m[ | MIN*m] | QNI | G mPay | T, [MPa]
Analttiskais aprekins | 0.032 46875 | 37500 254 40.9
Ansys 0.032 46250 | 37500 263 40.2
o [o] 0 1.3 0 3.5 1.7
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Sijas skersgriezuma profila orientésana maina izmantojot Sesssion Editor

ANSYS Main Menu

®

Preferences
Preprocessor
Solution

General Postproc
TimeHist Postpro
Topological Opt
ROM Tool

Design Opt

Prob Design
Radiation Opt
Run-Time Sktats

Finish

v,

r

-

I

| Pick a menu item or enter an ANSYS Command (Pl

Galigo elementu metode bavnieciba

BKA 305

(1) Session Editor

| *

I* Koordinatu mezglu punktu definesana
!*

K111111

K121L111

K1311111

m5essiun Editor

Ok Save Cancel Help
[KEYOPT,1,4,1
I

1% Koordinatu nezglu punktu def inegana
I

H!i!!!!
H!E!L!!!

H!a!!i!!

I

¥ Koordinatu Hezglu punktu svishozana av taizng liniju
I

L5TR, 1, 2
kS

i* Elenantu def inegzana
I

H, ,LINE

L3EL, , . 1
[:H, '1,LIHE
[HSEL, 5, Y

%

i* Elenentu orientezana
k3
[[HSEL, 5, 1
LATT,1, 1, ,
[HSEL, 5, Y
HOELE, %

1, 1

|lzmantojot Log file vai Session Editor koordinatas 3. mezglam
nomaina no K,3,,1,, (0,1,0) uz K,3,,,1, (0,0,1), tadejadi mainot
kooridinatu mezgla punkta atrasanas plakni no XY uz plakni XZ.
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ANSYS Main Menu

Sijas slodzes orientésanas maina izmantojot Sesssion Editor

®

Preferences
Preprocessor
Solution

General Postproc
TimeHist Postpro
Topological Opt
ROM Tool

Design Opt

Prob Design
Radiation Opt
Run-Time Sktats

Finish

v,

r

-

I

(1) Session Editor

| *

I* Sijas slogosana
!7k
FLST,2,5,2,0RDE,2
FITEM,2,1
FITEM,2,-5

SFBEAM,P51X,2,PRESq,q, , ,, ,

Ok Save Cancel Help

Lk
¥ Sijas =logogzana
I

FLST,2,5,2,0RDE,2
FITEH.2.-5

I* Sijaz aprekins
I%

FINISH

/3L
¢STRTUS, SO
S0LVE

P

1% 30 node

|

|lzmantojot Log file vai Session Editor nomaina slogojuma
orientaciju no SFBEAM,P51X,1,PRES,q.,q, ,,,, UZ

SFBEAM,P51X,2,PRES,q,q, , ,, , ,tadejadi mainot slogojuma

| Pick a menu item or enter an ANSYS Command (Pl

plakni no XY uz plakni XZ.

Galigo elementu metode biivnieciba
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Elementu orientacijas iespéjams telpiskas konstrukcijas izveide

Velmeéta terauda vienadplauktu lenkprofils
GOST 8509-93

b

R

s =

b
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I*Sijas geometrija (m)
*SET,L,5
*SET,q,15000
*SET,wl1,0.1
*SET,w2,0.1
*SET,w3,0.2
*SET,t1,0.008
*SET,t2,0.008
*SET,t3,0.0055
IPREP7

I* Elementa tipa izvele

|*

ET,1,BEAM189

|*

I* Materiala ipasibu definesana (Pa)
!~k

MPTEMP!!!!!!!!

MPTEMP,1,0
MPDATA,EX,1,,2.1E11
MPDATA,PRXY,1,,0.3

|*

I* Skersgriezuma parametru definesana (m)
!~k

SECTYPE, 1, BEAM,I, 2T 20,0
SECOFFSET, CENT

SECDATAW1W2 W3,t1,t2,t3,0,0,0,0

|*

I* Koordinatu mezglu punktu definesana

|*

Kllllll
K1215lll
Kl3lllll

|*

I* Koordinatu mezglu punktu svienosana ar taisnu liniju

|*

LSTR, 1, 2

|*

I* Elementu definesana
!~k

CM,_Y,LINE

LSEL, , ,, 1
CM,_Y1,LINE
CMSEL,S,_Y

|*

I* Elementu orientesana
|*

CMSEL,S,_Y1

LATT,1, ,1,, 3,.1
CMSEL,S,_Y
CMDELE,_Y
CMDELE,_Y1

|*

I* Dalijums galigos elementos
!~k

LESIZE,ALL,, )5, .1, , ,1,
LMESH, 1

|*

Galigo elementu metode bavnieciba
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Log fails ar paskaidrojumiem - !* paskaidrojumi

I* Elementa nostaprinajuma definéSana (Mezgls Nr.1)
!~k

FLST,2,1,1,0RDE,1

FITEM,2,1

!*

/GO

D,P51X%,,,,,,UX,UY,UZROTX,,

|*

I* Elementa nostaprinajuma definéSana (Mezgls Nr.2)
I*

FLST,2,1,1,0RDE,1

FITEM,2,2

1%

/IGO

D,pP51X%,,,,,,UY,UZROTX,,,

|*

I* Sijas slogoSana

!~k

FLST,2,5,2,0RDE,2

FITEM,2,1

FITEM,2,-5
SFBEAM,P51X,1,PRES,q,q, , , , ,

|*

I* Sijas aprekins

|*

I* 3D mode

|*

/SHRINK,0
/ESHAPE,1.0
/EFACET,1
/RATIO 11,1
/ICFORMAT,32,0
/REPLOT
EPLOT

|*

I* M un Q-epiras

!~k

FINISH

/POST1

AVPRIN,O, ,
ETABLE, ,SMISC, 2
!*

AVPRIN,O, ,
ETABLE, ,SMISC, 15
!*

AVPRIN,O, ,
ETABLE, ,SMISC, 5

|*

% AVPRIN,O, ,
FINISH ETABLE, ,SMISC, 18
/SOL . .
/STATUS,SOLU :* M-epiras buvesena
SOLVE :
PLLS,SMIS2,SMIS15,1,0
MKI
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