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1. Co3naamm HoBbIV NapT B Moayne Part, BbIGpaB MHCTPYMEHT Create Part 1 BBeAs crieaytoLlme
napamMeTpbi

Module: |v Part H Model: [', Model-1 H Part: l E]

Module:

* Part Model: |- Model-1 :

Il = §ree i’a X

Vo7

1
A
9
|_1]
i
P

Name: truss

Modeling Space

2 () 3D @ 2D Planar () Axisymmetric
-

Type Options
@ Deformable

() Discrete rigid
1 5 None available
R, gmfll  © Analytical rigid

» Sketch the section for the wire

(¥2) ,L Base Feature
- -

©) Shell

@ Wire

*) Point

U‘ £l
&, %

Approximate size: | 1]

= Pick a starting point for the line--or enter XY: I







2. HasHaunm ceyeHne ansi ctep>KHEBbIX 3NIEMEHTOB /truss/ Hawen oepmbl. [na aToro B Moayne Property BbibepeM MHCTPYMEHT Assign Section 1
Bblbepem Hally

ANN\/
Module: [ZProperty || Modek: [ Model1 [] Part:[Jtuss — [1]

Module: | Property : Model: |~ Model-1 :] Part: |~ truss :
0 - = Edit Sect ‘ ':
e
ﬁ, Region Name: |truss
X Region: truss

Category  Type

2 Section © Solid S
B, :
n2.o il Section: B o shel IR

@:EI‘ \’{t‘ ; ; 7 © Beam
Note: List contains only sections

@. applicable to the selected regions.

(o=

Type: () Other
Material:

70 ‘ [ Continue... J

M M=

Ay
_— e e e e e e e mm e e e e e e e Em Em mm Em e e e e e e e e o= = ol
4= [X] select the regions to be assigned a section ( [7] (raat:;el trus{ ) I 2 sin




[anee 3agagum matepuan u YKaXeM nriowagb nonepe4vyHoro ce4eHna CTep>XHeBbIX

OAAALITNAD .

Module: |§Property B Model: I Model-1 H Part: l truss =

Va-

Name: truss

2 —— Type: Truss
c Region Name: | Steel
E@f e -
@I* egion: truss Description: Material: | Steel
- Section : ’ ] : =
Ba i =i Material Behaviors Cross-sectional area: 30e-{
&E {'%"1 Section: | El El - - | 1
‘IR W | fiote: It contams ol omee Temperature variation: Constant through thickness

@ applicable to the selected regions.
: Type:
Material:

General Mechanical Thermal Electrical/Magnetic  Other

Ep‘ HJT_; N ————————————— Elastic
3’ T — Type: j.Isotro ic
Name: truss b e Elﬂ i

+ / Type: Truss [T use temperature-depenfient datar‘

i3 - — Number of field variables: ‘ o0&
-j Material: E] i3 e )
B ; = e Moduli time scale (for viscoelasticity): | Long-term EI :

=3 gl;; Cross-sectional area: |1 ) = > Reglon

Sy = [7] No compression

: Temperature variation: Constant through thickness Tane
gﬂ % P g [F] No tension Region: truss
[xlzi r#\ | , m ‘ i Section
}.;] b Young's
b ) ,“*4 Modulus Ratio

! atic Section: jﬁtruss 7 77E| ﬁE’
2109 0d | N

Note: List contains only sections
applicable to the selected regions.

Type: Truss

Material: Steel

2

OK




4- Select the regions to be assigned a section ( Create set: | Set-2 | )



3. NMoctpoum cetky KO gna Hawen oepmebl. [1na aTtoro B Mogyne Mesh BHavarne BbibepemM MHCTPYMEHT Seed Part U Ha3Ha4YMM pasmep

aNnemMeHTa:

Module: I—1Mesh | Modell Model-1 J_| Object: IAssemnyG

Sizing Controls

Approximate global size: 02

Curvature control
Maximum deviation factor (0.0 < h/L < 1.0): 0 1

(Approximate number of elements per circle: 8)

Minimum size control
@) By fraction of global size (0.0 < min <1.0) %0.1 ’

—

\

() By absolute value (0.0 < min < global size) 0.02 ‘

ok | [ Apply | | Defauits | | Cancel |

Seeding definition complete




Hanee BbIbupaeM MHCTPYMEHT Mesh Part 1 BbINOSTHAEM reHepaLuuio
ceTkn KO:

Module: |—: Mesh E| Model: | Model-1 E] Object: (©) Assembly @ Part:|* truss :

- OK to mesh the part m




[anee Ha3Ha4yaeM TUN arieMeHTa. [1ns aToro B Moayrne Mesh BbibepeM MHCTPYMEHT Assign Element Type 1 BbiGepeM Hally

chenmv:

Module: |: Mesh El Model: | Model-1 EI Object: ©) Assembly @ Part:|* truss :

- Select the regions to be assigned element types|

Module: I: Mesh H Model: Model-1 H Object: () Assembly @ Part: m:

foar [by
s =
x )

=

Element Library Family

>

@ Standard () Explicit Piezoelectric
Pipe

Geometric Order Therma] Electric

® Linear © Quadratic |

« [

Line

[T] Hybrid formulation

Element Controls

Scaling factors: Linear bulk viscosity: |1

T2D2: A 2-node linear 2-D truss.

Note: To select an element shape for meshing,
select "Mesh-> Controls" from the main menu bar.

o]

4= M Select the regions to be assigned element types




4. BeInonHuMM cBOopKy Haweun dpepmebl. [Ans atoro B mogyne ASSEMBLY BbibepeM UHCTPYMEHT Create
Instance:

4

Module: |'§ Assembly Model: Model-1  |»| St

Instance Type

A meshed part has been selected, so
the instance type will be Dependent.

Note: To change a Dependent instance's
mesh, you must edit its part's mesh.

Auto-offset from other instances

onl | Apply | [ Cancel |



5. Nanee co3gaaum Lwiar HarpyxeHus. [ins aToro B Mogyne STEP BbiOUpaeM MHCTPYMEHT Create

Step:

[veces 7

Neme load |

11040

Insert new step after

Procedure type: | General Eh

Dynamic, Temp-disp, Explicit
Geostatic
Heat transfer
Mass diffusion

Soils =
Static, General
Static, Riks -

I |

Cancel I

< | 1]
Iﬂ Continue... I

Module: EStep :I Model: [* Model-1 |v| Step: |- Initial v

o-a 3
=

‘41040

el

11040

Name: load

Type: Static, General

I Basic | Incrementation | Other I

Description: [I

Time period: ‘1 ‘

L

© Off (This setting controls the inclusion of nonlinear effects

Nigeom: @ On of large displacements and affects subsequent steps.)

Automatic stabilization: } None

[" ] Include adiabatic heating effects




6. Janee co3gagmm rpaHnyHble yCnoBus Ans Hawen goepmebl. [Inga atoro B Moayrie Load BelbepeM MHCTPYMeHT Create Boundary Condition 1 Bbibepem
BEPXHIOIO
BEPLUNHY pepMbl:

Module: |§ Load v Model: |- Model-1 |v| Step: |3 Initial  |v
Li i
Name: | BC-L
o Step: | Initial

% Category Types for Selected Step

LU_;] H;‘ @ Mechanical | Symmetry/Antisymmetry/Encastre »
R Fluid Displacement/Rotation

g © Electrical/Magnetic Velocity/Angular velocity

g ® Oth Acceleration/Angular acceleration
R, d=y - = Connector displacement

E‘,-.-, [Lgv Connector velocity

Connector acceleration

Select regions for the boundary condition ( V| Create set: {Set-l i )-

\ 4



\ 4

Module: | Load ] Modek: [T Model1 [1] st

Name: BC-1

Type:  Displacement/Rotation
Step:  Initial

Region: Set-1

CSYS: (Global) [3 L
V]u1

V] u2
[Tl ur3

Note: The displacement value will be
maintained in subsequent steps.

B==




6.1 anee co3gaaunm NokanbHY CUCTEMY KOOPAUHAT, KOTopas NoTpebyeTca AnA 3aAaHns NpaBoii HAaKNOHHOW LLAapHUPHO-0NepToMn onopskl. Ans aToro
CHauana sagagum

Module: [ Load ] Modek |- Model-1 [+] step:[:jmitial ]

X

..... -] - 1- BbiBupaem npsiMyto,
Toos Pug-nt  Hej e ‘T‘YEE_ P OTHOCUTESTBHO

Doeiy. . S ——— koTopou 6yaem nosopaymsaTb
D;vb | Principal axis CMCTeM

{f“f?ﬂ(t "'Oll" - i Bl Interszction of 2 planes y )

. 3, SO il | Straight edge KOOp,D,VI HaT,

~ ¥ oints ~

et > = i 2 — Bbibupaem TouKy, BOKPYr KOTOpPOU
R B ormal to plane, thru poin .

.‘_’_ .a " » q_l:i;: ‘:Iarallelltto I'i)r:e, te;\::po?nt : 6yﬂ|eM BpaLL"aTb’

‘ o/ 0 3 points on circle 3 - 3aﬂ|aeM yFOJ'I ﬂOBOpOTa.

Sanftion.
_!-.j 3 _—

Satum. » L

g ihude » ENTER

Anatvtical Fo d
Tt e Field
Japlyy Greup
Jiew Cut

NS B, L,

iforee..

Jouons.

= Select a straight line from which to rotate

Angle of rotation: | 4§




[anee cosgagum nepneHanKysipHY0 en OCb, 3aaB 4 pyromn
yros:

Module: % Load : Model: |~ Model-1 : Step: |- Initial :
15 =
=) [
() Point @ Axis () Plane ) CSYS
b= E
Method

[b&' Eﬁ Principal axis

R Intersection of 2 planes
‘J—:', I—I’T—l Straight edge
2 points
Axis of cylinder

Normal to plane, thru point
Parallel to line, thru point = Type

3 points on circle ") Point @ Axis () Plane

Rotate from line

Method

Principal axis

Intersection of 2 planes
Straight edge

2 points

Axis of cylinder

Normal to plane, thru point
Parallel to line, thru point

3 points on circle

Rotate from line

Angle of rotationf 139

e Select a straight line from which to rotate




[anee cosgaem HenocpeacTtBeHHoO cCaMy CUCTeEMY KoopauHaTt no AByM CO34aHHbIM

OCHdM:
Module: |${ Load El Model:t Model-1 H Step: l, Initial H
[k
' jype. . ) Name:  rollerCSYS B
: () Point () Axis () Plane @ CSYS Coordinate System Type
(= Method @ Rectangular
1= T © Cylindrical
R Offset from CSYS () Spherical
& L | ere—
:g ‘ Continue... [ Cancel ]
-+— '
R, 9&3‘
e by,
(xv2) |
+ 4 el
1.1 I\* l =

1- Beibupaem nepsyto oCb, KOTopas byaeT ABNATbLCA

OCblO X;
2 — Bbibnpaem BT tn acL_varanaa nayiAT B MIOCKOCTU
XY 5~ Create Datum CS... v

Name: [ETRNENER
Coordinate System Type
@ Rectangular

() Cylindrical

i () Spherical l

[ Continue... ] Cancel




[anee co3gagum nokanbHy CUCTEMY KOOpAUHAT, KOTopas NoTpedyeTca AN 3agaHns NeBov HaKMOHHOW LWapHUPHO-onepTon onopsbl. [1ns aToro cHavana
3agagum
OoCb. 3axoamm B MeHto Tools>Datum:

Module: [£]Load [ Modek [~ Model1 o] step: [Jmital 1]

L £ [ X

s o
@) Point @ Axis ) Plane () CSYS
= ENTER
ethod
% 7 Principal axis

Intersection of 2 planes
gl . P
=, 00 Straight edge

Auxis of cylinder
i .
R‘ b Normal to plane, thru point

@ﬁ %‘: Parallel to line, thru point

3 points on circle

)| Mecitciomine |
=rYy

2 points

Angle of rotation: 3

= [ﬂ Select a straight line from which to rotate



Hanee Ccpagly co3gaeM HenocpeacTtBeHHoO cCaMy CUCTEMY KOOPAMHAT Mo ABYM

JINMHUAM:
Module: |< Load |~ Model-1
o [
| E Type i
L= ,-.yp o | i Name: lplnCSYi
h ) Point () Axis () Plane @ CSYS Coordinate System Type
= Method @ Rectangular
L) 3 points " ) Cylindrical
TR ‘ Ose’c from CSYS @) Spherical
I b o —
g ‘ Continue... Cancel ]
o
R, g
e Oy,
(xX¥2) |~..u
oo L L
LA R

riﬂ‘. Create Datum csun

Name:
Coordinate System Type
@ Rectangular

() Cylindrical

i () Spherical I

[ Continue... ] Cancel




6.2 [lanee co3gagMm oCTaBLUMECS FPaHUYHbIE YCIIOBUA ANs Hawen doepmbl. BHavane cosgagnm onopy Anst 1EBOro HUXHero yrna goepmbl. B moayne Load
Bblbupaem

MHCTOVMEHT Create Boundarv dition n BbI6MDaeM nesbIN HUXHUN y3en Haweun dpepmbl:
N

oy 1o s bl

Name: pu{

Step: Initial

Category Types for Selected Step
© Mechanical | Symmetry/Antisymmetry/Encastre | »

Fluid Displacement/Rotation
| Velocity/Angular velocity
| Acceleration/Angular acceleration

() Electrical/Magnetic
() Other

| Connector displacement
| Connector velocity

Connector acceleration

| F .'I"b
Select regions for the boundary condition ( Create set: L@ 1 m
Continue... Cancel L




B nosBnBLUEMCS OKHE BblGupaem nnukTorpammy Edit n Bbibnpaem cuctemy KoopamHat
pinCSYS:

Name: pin

Type:  Displacement/Rotation
Step:  Initial

Region: Set-2

csvs: (Global) [Ty |LA
U1

u2

UR3

Note: The displacement value will be
maintained in subsequent steps.

o

Name:

Type:  Displacement/Rotation
Step:  Initial

Region: Set-2

CSYS: pinCSYS [y L
vl u1

Note: The displacement value will be
maintained in subsequent steps.

o]




6.3 AHaANoOrM4YyHoO co3gannm onopy 4SSt NPaBoro HWXXHEro yrna gepmol. B mogyne Load BblIbupaemM MHCTPYMEHT Create Boundary Condition 1 BbiOnpaem
NpaBbI HWKHUW y3en Hawen oepMbl:

Module: [ Model-1 [¥] step:[mitial [+
r - R e T - w

Name: VrolleI

> Step: |Initial EI
S ' '
[% Category Types for Selected Step
& | S © Mechanical | Symmetry/Antisymmetry/Encastre
=3, O L 3 g ‘
- 3 Fluid Displacement/Rotation
M:Q,I ©) Electrical/Magnetic ‘Velocity/AnguIar velocity
. Acceleration/Angular acceleration
< 1 ©) Other \
R, d:‘ 3 Connector displacement

% Connector velocity

| Connector acceleration

(XY2) lu
+ a

OB N

Continue... Cancel Select regions for the boundary condition ( 7] Create set: [258) -I




B nosBmBLUEMCS OKHe BblGupaem nuktorpammy Edit n Bblbnpaem cuctemy KoopamHat
rollerCSYS:

-~ Edit Boundary Conditior

roller roller

Type:  Displacement/Rotation Type:  Displacement/Rotation
Step:  Initial Step:  Initial

Region: Set-3
CsvYs: (Global)@ g

[CJul
[0 v2

Region: Set-3

CSYS: rollerCSYS [3 A

(] UR3

Note: The displacement value will be
maintained in subsequent steps.

Note: The displacement value will be
maintained in subsequent steps.

o




7. Janee co3gagmm Harpysky ons Hawewn cdoepmbl. [insa atoro B moayne Load BbibepeM MHCTPYMEHT Create Load 1 BbibepeM npasblil HXXHUIA y3en
depmbl:

Meodule: | Load :I Model: Model 1 l Step: l Ioa e
&, Bty
. R
- Name: | pointLoad T
L e . - o by,
= Step: | load oy [+
t= ' 7 ok
Procedure: Static, General i
[rl;%l Category Types for Selected Step
g o f] © Mechorica .
=3, 9 —

Moment

3' s Pressure

Shell edge load

bt el | E -
R, g3 Zils Surface traction
@E [%0 (7) Electrical/Magnetic Pipe pressure
— Mass diffusion Body force
) Other Line load
;.j Gravity
2 3" Bolt load

|| Continue... Cancel

Select points for the load ( Create set: E )



B nosBmBLUEMCS OKHe BblGupaem nuktorpammy Edit n Bblbnpaem cuctemy KoopamHat
rollerCSYS:

pointLoad
peintLoad Concentrated force
Concentrated force load (Static, General)
load (Static, General) . Set-4 k

. Set-4

CSYS: (Global) E' K1

Distribution: | Uniform

CSYS: rollerCSYS [y L

Distribution: | Uniform

— CF1: 12000
CF1: =

CF2: 0

CF2:

Amplitude: ?V(Ramp) El PU

Amplitude: |(Ramp) [ v

[ Follow nodal rotation

Follow nodal rotation : >
O Note: Force will be applied per node.

Note: Force will be applied per node.

e




8. Nanee cosgaanm Job /3apady/. Ins atoro B Mmoaysne Job BbibepeM MHCTPYMEHT

Module: [ Job -l Model:tModel-l v step: [ load -l

Create Job:

Module: E Job

<
=
|8

<l

Name:

Source: ; Model E]‘

§

Name: Job-1

Model: Model-1
Analysis product: Abaqus/Standard

Description: |

Submission | General I Memory | Parallelization | Precision

Job Type

@ Full analysis

.....

Run Mode

@ Background () Queuezi

Submit Time
©@ Immediately

I_\

Wait: | Ihrs.' 1min.
1 e




I

Full Analysis Completed

1

I Write Input

[pata chect
| submit ||

Continue

Results

Kill

[ Create... ]

| Edit.. |

[ Copy... ]

[Rename...] [ Delete... ]

| Dismiss |




BbiBOoaUM
pesynbraThbl:

Module: |~‘~-‘Visualization vl  Model: iC:/Users/dk497d/Truss/Job-1.odb

\ s

—_ 'ContourPlofO ption:

’ Basic I Color & Style I Limits I Other ‘

Contour Type

) iLing @ Banded () Quilt ©) Isosurface

+
+
+
+
+
+
22
o
+
+
i
+
+

bhow tick marks for line elements

Contour Intervals

() Conti
_) Continuous 12

@) Discrete 1

Interval type: | Uniform E]

Contour Method

Bl /i @ Texture-mapped () Tessellated

.‘Q’.

[ Apply ] [Defaults] [ Cancel ] |

ODB: Job-1.0db Abaqus/Standard 6.14-3 Fri Dec 01 12:07:45 Russia TZ 2 Standard Time 2017

Step: load
X Increment 1: Step Time = 1.000
Primary Var: S, Mises




U, Ul

+9.482e+01
+8.362e+01
+7.243e+01
+6.124e+01
+5.004e+01
+3.885e+01
+2.765e+01
+1.646e+01
+5.263e+00

-5.931e+00
—akeakersa okt 2
-2.832e+01 s N
-3.951e+01
\ /\/
S o
| A )))
05 T T S R —_—a
: C £ 5 - - ;
v ODB: Job-1.0db Abaqus/Standard 6.14-3 Fri Dec 01 12:07:45 Russia TZ 2 Standard Time 2017
Step: load
z % Ifcrement 1: Step Time = 1.000

_..P'rim',acg Var: U, U1l



