PACHET MUKPOCBOPKW
(MUKPOBBIKITFOYATEJA)

MukponpoLeccopHasi TEXHONOrMMSA NO3BONSIET peann3oBaTb MUHMATIOPHbLIE MEXaHUYECKNEe KOHCTPYKLUMM, KOTOPble MOrYT OblTb MHTErpUpOBaHbI
HenocpeaCcTBEHHO B 3MIEKTPOHHbLIA KOMMOHEHT: aKkCenepoMeTp CUCTEMbI pa3BepTbiBaHUSA BO3AYLLHbLIX NOAYLUEK, YIIIOMep Ha CMapTdOHe 1 T.A4....
MUWKPOKOHTaKTbl MM MWHWATIOPHbIE KOMMYyTaTopbl 06MagalT OONbLIMM KOMMEPYECKMM MNoTeHuuanom. [enCTBUTENbHO, OHM MNO3BONSAOT
YMEHbLUNTbL rabapuTHbIe pa3Mephbl 3a cHET HEOONbLUOro pasMepa KOMMOHEHTOB, MHTErpaLumn 3TUX YCTPOMCTB B NONYNPOBOAHUKOBbLIE TEXHOMOIMMM, a
Takke CHU3UTb CTOMMOCTb Npou3BoAacTBa. KpoMe TOro, KOMMyTaTopbl Takke MMEKT OYEHb XOPOLLUME XapakTEPUCTUKU C TOYKM 3PEHUS HU3KOro
noTpebneHns aHeprumn, BbICOKOM N30MNSALUN B OTKPLITOM COCTOSIHUK, BbICOKOW NIMHEMHOCTU Y YMEHbLUEHWNS NOTEPb B 3aKPbITOM COCTOSIHUW.

(banka u3 megu u
BEPXHWI 3NeKTposa)
Copper beam and
top electrode  (Moct ua nonumepa)

- 1 K )
Vet (Ol Polymer bridge Contact pad (Kowtakrian nnowjankal

Signal trace (Tpacca npoxoxaenus curHanos)

La base : Imm x 1mm

Bottom electrode (Hwimit anextpon)



Quantity SI SI{mm) SI US Unit(ft) | US Unit(inch)
Length m mm m fi in
PacyeT MUKpOBbIKITtoYaTens: e 5 = o i57 57
MO,D,eJ'Ib Mass kg tonne (10°kg) tonne slug ibf s [in
Time s s s s s
N3rotoButens xodert npoBepnTb AiBa MOMEHTA: Stress Pa (N/m?) | MPa (N/mm?) kPa f/fe pst (bf /in®)
1) I'Iapa3MTHa$| cuna no BenunyuHe < F1 He gormmkHa 3aKpblBaTb KOHTAKT; Energy J mJ (107]) KJ ftibf inlbf
2) Cuna F2 [ormKkHa 3aKpblBaTh KOHTAKT C OCTATOYHbIM KOHTaKTHbIM Density kg/m” tonne/mm” | tonne/m” | slug/ft° Ibf 5°/in”
gaBrneHuneMm.
Banku nmerot cedeHune: h = 0,2; L=1 MM, OH/ U3rOTOBJEHbI N3 aNtOMUHUA.
S5mm 1 2
P . W ’/ —~
e & T~ o
P Xoa
~
noABUXHOU
WapHupHoe coeduHeHue. — A
B cocmoAHuU NoKos KpacHas q a CTM 1 M M
banka Haxodumca &
2O0PUSOHMOANbHOM MOAOHEHUU,
a 3030p paseH 1 mxm // // / p // // /
< >

[Mpy*KnHa

F1
F2

= 0.02N;
= 1N.




YacTb 1: cTatnyeckumn

Hal1in3
1? é_losp,a/:l,MM reoMeTpuo MUKPOBbBIKNoYaTens. [Ans atoro B moayne Part Boibepem MHCTPYMEHT Create Part. [lanee ncnonb3yemM UHCTPYMEHTbI
Create Lines:
Connected, Add Constraint u Add Dimension:

Module:l;‘Part H Model:l:ModeI-l :l
7 Create Part i

Name: Wire-]I

Modeling Space
@ 3D () 2D Planar () Axisymmetric

Module: I, Part E| Model: I Model-1 E| Part: | contact EI

Type Options
@ Deformable
() Discrete rigid

) None available
() Analytical rigid

(") Eulerian

Base Feature

Shape Type

© soiid AR
) Shell

@ Wire

() Point

Approximate size: |10

4=/ |X| Edit the section sketch |Done
| Continue...




2) lanee Ha3Ha4ymMM cBOWCTBA ceveHus. [1ns aToro B Moayne Property BbIOUpaeM MHCTPYMEHT Assign Section, BbiIOMpaem BepxHue Ganku 1 B OTKPbIBLLEMCS
avanore

co3daeM ceveHne U Ha3HayaemM CBOMCTBa MaTepuana:

Name: Section-1 Name: | rectangle_1x02

= - - Type: Beam Shape
Module: |7 Property : Model: | Model-1 E] Part: | . contact : — =
- . - Section integration: @ During analysis () Before analysis Box
} G:E < C Crea ction Beam Shape Pipe
- - ) Circular
2l o Nome: S G E
B 1 Region: Set-1 Category — Type Profile shape: Hexagonal
@J = = 5 Trapezoidal Name: rectangle_1x02
Section © Solid Basic | Stiffness | Fluid Inertia i gle_
E ® Shape: Rectangular
nZ.y Section: B B Shell Tt Material name: P 9
s : : - © Beam o a1
Note: List contains only sections Section Poisson's ratio: |0 Arbitrary 42
@}. applicable to the selected regions. Lo || Temperature variation: Generalized 1 b: 0.2
= Type: © Other @ Linear by gradients _T_ i
> = 1
@ Material: - (©) Interpolated from temperature points IMI [ﬂ] b. = P p— .1
O I Continue. I Cancel !
: :
) ——
r e — I I
+ =]
_

Cancel

Name: Section-1

Type: Beam

Section integration: @ During analysis () Before analysis
Beam Shape
Profile name: | rectangle_1x02 EI 3

Profile shape: Rectangular

’ Basic | Stiffness I Fluid Inertia |

Material name: EI IEI

Section Poisson's ratio: |0




Name:  Alu

Description:

Material Behaviors

[ Density
Elastic

General Mechanical Thermal Electrical/Magnetic  Other

|

Elastic

I 1
Type: iIsotropic H‘
[ use temperature-dependent data

Number of field variables: ! E"—‘

[Bisinnsnss  [E)
Moduli time scale (for viscoelasticity): } Long-term Eh

[T No compression
[7] No tension
Data

Young's
Modulus
72000

Name: Alu

Description: P

Material Behaviors

Density ’
Elastic

General Mechanical Thermal Electrical/Magnetic  Other

Density

Distribution: | Uniform - &

Use temperature-dependent data
Number of field variables: ’ 0 j
Data

Mass
Density

1 2.7E-009

—




Name: Section-1

Type: Beam

Section integration: @ During analysis () Before analysis

Beam Shape

Profile name: %rectangle_leZ E\ @'

Profile shape: Rectangular

Basic | Stiffness | Fluid Inertia |

Material name: EAIu El F@

Section Poisson's ratio: 0 ‘

Temperature variation:

@ Linear by gradients

(©) Interpolated from temperature points




AHaNorMyHo Ha3Ha4yaemM CBOMUCTBA cevYeHUsa Ons HUKHEWN
Oanku:

Module: l Property :] Model: |- Model-1 : Part: | contact ]

.

Region

Region: Set-2

Section

Section: | Section-1 E] ﬂ*

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

Type: Beam
Material: Alu

\ 4

&= Select the regions to be assigned a section ( [V Create set: m )




3) danee Ha3Ha4ynMm opueHTaumo 6anok. [1ns aToro B moayse Property Bolbepem MHCTPYMEHT Assign Beam Orientation 1 BbibepeM BCe HaLUu
oase [papety || Moset [[veders [ pat [leomst ]

- P
=/ [X] select the regions to be assigned a beam section orientation ( (7] Create set: [FEZE

8
Click OK to confirm input



4) Mepepn TemM Kak aBuratbcs ganslue, cobepem Hawy mogens. [1na atoro B Moayne ASSEMBLY BblbepeM MHCTPYMEHT Create
Instance:

Module: li}Assemny B Model: | Model-1 :I St

" 1
s Eu Create instances from:
i @ Parts () Models
& ok
Parts

i ©
b
5, I,
e

R, gm
EE [%» Instance Type
— @ Dependent (mesh on part)
(X¥2) ,L ; _

*. 3 () Independent (mesh on instance)
Xqd 5
Hj. ., Note: To change a Dependent instance's

mesh, you must edit its part's mesh.

[7] Auto-offset from other instances

'[ oc ) (Bew) [(Conce)




5) Co3gaanm stop-pasbeM. BHayane cosgagmm WIRE (MPOBOSIOYHYIO FEOMETPUID), KOTOPOW 3aTEM Ha3Ha4YMMm

KOHHAKTNON:

X

Point Pairs
Add method:

@) Disjoint wires () Chained wires () Wires to ground

Point 2

Point 1

Set Creation
Create set of wires

S.elect first point

Done

[MpoBonoyHas
reomeTpus
oTobpaxkaeTcs
NYHKTUPOM:

Module: | Interaction : Model:l: Model-1 E] Step: l Initial

Geometry Type
@ Polyline
Point Pairs

Add method:

@ Disjoint wires (") Chained wires () Wires to ground

Point 1 Point 2

+
m contact-1 Vertex[3] contact-1 Vertex[6]

Set Creation
[¥] Create set of wires




[anee co3gagum cedeHne KoHHeKTopa. s aToro B Moagyne Interaction Bolbnpaem MHCTPYMEHT Connector Section

Manager:

Module: |;~: Interaction : Model: Step:

3 E e

Name: | My_Gap
Connection Category
(© Assembled/Complex

@ Basic

© MPC

Connection Type
Translational type:
Rotational type:

Available CORM:
Constrained CORM:

| Aial &
o

None

u1

None

Connection type diagram: Q"

~

: |© Model-1 [v| Step: [ Initial ||

Name: ConnSect-1

Type: Axial 7

= Available CORM: Ul Constrained CORM: None
Connection type diagram: "~

Behavior Options | Table Options [ Section Dats

Behavior Options

i -

Stop

Components: [¥]
Admissible Posi

Lower bound: |0

Upper bound: 1

e



[lanee Ha3Ha4ynM ceyeHne KOHHeKTopa. [1na 3Toro B Moayrne Interaction BbibMpaemM MHCTPYMEHT Create Connector

Accianmant:

Module: | Interaction : Model: | Model-1 : Step: | Initial :

Module:

= Interaction E| Model: | Meodel-1 EI Step: l Initial

Region: Set-2

[ Section [ Orientation1 | Orientation 2 ]

Section: | My_Gap

Connection type: Axial

Connection type diagram: Q"

il BB "o E) DA

\;‘

-\\

# ~ m Edfa & 0 i

= Select wires or attachment lines to be assigned a section ( [¥] Create set: [T58 ) 177S si




[1aHHOMY KOHHEKTOPY HY>XHO Ha3Ha4ynTb NPaBUIbHYO CUCTEMY KoopauHart. [1na aToro B MoAyne Interaction BHayane co3gagum Touky. 3anaem B MEHHO
Tools [

Datum... [lanee BbiGMpaem TOYKy 1 BBOAUM BEMNUYMHY OTCTYMa OT Hee:

| P

@ Point ) Axis () Plane () CSYS A 3\

Method

| Enter coordinates

Lotsettrompoit |

| Midway between 2 points

| Offset from 2 edges

 Enter parameter

| Project point on face/plane

i Project point on edge/datum axis

i
oftset . v, 2 [000000] ENTER




[lanee Ha oCcHOBe 3TOM TOYKM co3gaaum och (Y). [na aToro B Moayrne Interaction BbiOMpaeM MHCTPYMEHT Create Datum

Avic.

Moculz ‘—;jhlqauv)‘ 'l Wocd:r\"o:e-'. 'l Repe rl-'tul 'I




[lanee Ha OCHOBe yXe CyLLeCTBYOLMX TOYEK co34aanmM ocb (X). [1nsa aToro B moayre Interaction BoibpaemM MHCTPYMEHT Create
Datum Axis:

1

Moculs %‘h!d’(ll)' 'I \docd:l. Moze-L 'l Repr rl“oﬂ bl

| 6] Sabeet the weecend point of Ure datuss exi

i



[lanee Ha OCHOBE YyXe CYLLECTBYIOLLMX OCeli CO34aANM CUCTEMY KOOPAMHAT. [1ns aToro B Moayrne Interaction BbIGMPaeM MHCTPYMEHT Create
Datum Axis: _
Module: |$ Interaction :I Model: m

X

Coordinate System Type

.é‘lﬂ @ Rectangular
A @ || © cylindrical

() Spherical




[Mocne atoro oTpefakTupyem opmeHTauumio yxe CyLLeCcTBYoLWero koHHeKkTopa My_Gap, nepeHa3Ha4ymnB CUCTEMY KoopAanHaT

~ .

& Model Database s B R @ E
Wire-1 A B o
Datum pt-1 %
Datum axis-1
Datum csys-2
Wire-2
Datum axis-2
Datum pt-2
Datum axis-3
Datum csys-3 . = PR <> Edit Connector Section Assignment

= ¢ Sets (10)
Set-2 & :
W o B o . o e Section Orientation 1  Orientation 2
Set-6 T~ E .4

Region: Set-2 [

Specify CSYS: Datum csys—3 [y L

Set-7 .
Set-8 3 ] 7 o { (® No modifications to CSYS

Wire-1-Set-1 ) e o (O Additional rotation angle: |0

Wire-2-Set-1
contact-1.Set-1
contact-1.5et-2 .
contact-1.Set-3 woi .
& Surfaces g '
E!@ Connector Assignments (2) 5%
pivot
=43 Engineering Features
= fiy Inertias (1)
masseb4
E Cracks
Er{nlé Springs/Dashpots (1)
Springs/Dashpots-1
T Fasteners
o Steps (2)

# B2 Field Output Requests (1)
@ B History Output Requests (1) v &= X Fill out the Edit Connector Section Assignment dialog

néie




6) Co3gaanm wapHup. [1na aToro BHayane co3gagmm nsa Hero BCromoraTesibHyt cucteMy KoopauHart. [lepeq aTum co3gagum BCroMoraTenbHyo
TOYKY, 3anas

B MeHI0 Tools [ | Datum... [lanee Bbl6|/|paeM TOYKY N BBOOUM BEJTMYNHY OTCTYMNa OT HEe:

@ Point ) Axis () Plane ) CSYS

Method

[ Enter coordinates

| |

Midway between 2 points
Offset from 2 edges
Enter parameter

Project point on face/plane

Project point on edge/datum axis

one v 2x[0onn10] ENTER

$

Ei Select a point from which to offset

\ 4



Kpome 3TOro Ham NoHagodbuTca co3paTb BCnomMorartesibHyto

OCb X.
[ns atoro B Mopayne Interaction Bbl6|/|paeM MHCTPYMEHT Create

Datq Ayig: atla

(0] 3] Satect this weciend prien. of the datas exi



[anee co3gaem HenocpeaCcTBEHHO caMy CUCTEMY KOOpAuMHaT. [1ns 3Toro B Moayne Interaction BbIoMpaem MHCTPYMEHT Create Datum CSYS:

72 lines:
Module: |: Interaction I:I Model: | ~ M
— X

- Name: | Datum csys-2
= :
Coordinate System Type

~J @ Rectangular
_‘Z G) ) Cylindrical
) Spherical

|| Continue... I Cancel

A

(49 5] Setactasbiaght e to e, thi % plene




B kayecTBe ocu BpaLLeHUs LLapHUPHOIo coegmMHeHns 0ba3aTenibHO LOMKHA ObITb BblibpaHa OCb x B YKa3aHHOM cucteme KoopamHaTt. C MOMOLLbIO
Connector Section Manager /oucnetyepa cedeHnin KOHHEKTOpa/ co34aeM HOBOE CedeHne Angd wapHupa:

Name: irpivoi“ ‘

Connection Category ~ Connection Type
© Assembled/Complex

Assembled/Complex type: ‘ Hinge E”

(©) Basic

@ MPC
Available CORM:  UR1

Constrained CORM: U1, U2, U3, UR2, UR3
Connection type diagram: Q"

g

E‘jlntevaction El Model: | Model-1 i

Create... [ Edit... ] [Copy...] [Rename...] [Delete...J [DismissJ

Step: | Initial

~~ Edit Connector Secti
Name: pivot
Type: Hinge ./
Available CORM: UR1 Constrained CORM: U1, U2, U3, UR2, UR3
Connection type diagram: @~

Behavior Options l Table Options I Section Datd |

Behavior Options

=1




Hanee co3gagum WIRE (MPOBOMOYHYIO reOMETPUI0), KOTOPOW 3aTEM Ha3HAYMM KOHHEKTOP:

l % GeometryTpe 3

= @ Polyline
o
Point Pairs
&
e (g | Add method:

@ @ D|s;omtwures (@)

@ Pomt 1

Chained wires

Point 2

©) Wires to ground

L]

Set Creation

P
j j\' [¥] Create set of wires

Select first point

Point Pairs
Add method:

@ Disjointwires (©) Chained wires () Wires to ground

Point 1 Pomt 2

H contact-1 Vertex[4] contact-1 Vertex[0]

Set Creation

Create set of wires




Module: l: Interaction

Eligible Sets

Module: Interactlon :] Model: |- Model-1 : Step: | - Initial

Sets below may contain non-meshable wire edges or
attachment lines.

Name filter: "Q"
Name Type A =
Set-4 Geometry ¢ Section: | pivot

Wire-1-Set-1 Geometry xx Connection type: Hinge
Wire-2-Set-1 Geometry v Connection type diagram:
< >

[[] Highlight selections in viewport %

Continue... Dismiss =

:_Interaction vl Model: | Model-1 |v| Step: | Initial

Region: Set-4 [3

QOrientation1 | Qrientation 2

Specify CSYS: Datum csys-2 [y L

@ No modifications to CSYS
() Additional rotation angle: |




7) Co3gaanm npyxuHy. [Ins atoro B BeTBU Engineering Features [ Springs/Dashpots ABaXabl LLENKHEM MO NYyHKTY
Springs/Dashpots:

Module: |: Interaction EI Model: |- Model-1 Step: Mndujmlzlmdm" s et el

Iffl

Name: | Springs/Dashpots-1

Connectivity Type Name: Springs/Dashpots-1

Type:  Connect points to ground (Standard)

Connect two points

Connect points to ground (Standard)

Region: (Picked)

Direction

Degree of freedom: |2 E'

Orientation: (Global) [} 5 0

Property
Spring stiffness: 1q
["] Dashpot coefficient:

Select points to connect to ground with springs/dashpots




8) Cosgaaum wwar aHanusa. [1ns aToro B moayne Step BbiGepeM MHCTPYMEHT Create Step 1 BbibepeM creaytolme

nanNnanaTNkIe
[a] A (] = 5 | Initi
Module: [ Step Model: |* Model-1  |v Modek [ Mode-1_[s] Steps |- nital ]
> T 0 T

4

Name: Step-1

- Name: | Step-1 " Type: Static, General
s |

m Incrementation | Other

Type: () Automatic @ Fixed

Insert new step after

Maximum number of increments: |10

-+R— ;

, g
&y,

s
+f,7/‘

Increment size: ‘ 09 ‘

P
"'ﬂ, i& Procedure type: {General

Dynamic, Temp-disp, Explicit
Geostatic

Heat transfer

Mass diffusion

Soils

[Suic General |
Static, Riks

< | 1

Continue...




9) Cosgaanm K3 ceTky aAns Hawen mogenu. [1nsa atoro B moayne Mesh BbibepeM MHCTPYMEHT Seed Part
Instance:

Module: [£] Mesh [] Modek [ Model1 || Object © Assembly ® Part [ contact |1 Module: [2 Mesh [ Model: [ Model-1 [-] Object: © Assembly ® P
X fl [
by [

Sizing Controls

ﬂ ‘ Approximate global size: |0.5 ’# ﬂ‘
&f % [¥] Curvature control & %

@ Maximum deviation factor (0.0 < h/L <1.0): 0.1
(Approximate number of elements per circle: 8)

P&, 4 Minimum size control

il

f: [l @ By fraction of global size (0.0 < min < 1.0) |0.1

s

&5,
it *) By absolute value (0.0 < min < global size) |0.05
=

[ Apply ] [ Defaultsl

b il ok ]

[ Cancel ] ‘

BN FF

S [ W [l [ [P

4| [X] 0K to mesh the part?f[ves| o]




10) Co3naavm rpaHUYHbIe YCroBUS Ans Hale moaenu. [Ans atoro B Moayrne Load BbiGepeM MHCTPYMEHT Create Boundary

Cnnditinn:

Name: BC-1

Step: |Initial El

Category Types for Selected Step
© Mechanical Symmetry/Antisymmetry/Encastre
Fluid Displacement/Rotation

©) Electrical/Magnetic Velocity/Angular velocity
2 Acceleration/Angular acceleration
() Other

Connector displacement
Connector velocity
Connector acceleration

Name: BC-1

Type:  Symmetry/Antisymmetry/Encastre

Step:  Initial

Region: Set-6

CSYS: (Global) [y L

() XSYMM (U1 = UR2 = UR3 = 0)

©) YSYMM (U2 = URL = UR3 = 0)

() ZSYMM (U3 = URL = UR2 = 0)

(©) XASYMM (U2 = U3 = UR1 = 0; Abaqus/Standard only)
(©) YASYMM (U1 = U3 = UR2 = 0; Abaqus/Standard only)
(©) ZASYMM (U1 = U2 = UR3 = 0; Abaqus/Standard only)
@ PINNED (U1 = U2=U3=0)

© ENCASTRE (U1 = U2 = U3 = URL = UR2 = UR3 = 0):




[anee co3gagum Harpysky onga Hawemn mogenu. [ina atoro B Moayne Load BblibepeM MHCTPYMEHT Create Load [| Concentrated
Force:

Module: | % Load :] Meodel: |~ Model-1 : Step: |~ Step- =, 00
- - Create Load %
Name: | Load-1 P
oA
Step: | Step-1 B
Procedure: Static, General
Category Types for Selected Step
@ Mechanical Concentrated force -
Therma Moment '
Pressure
P Shell edge load
) Surface traction
() Electrical/Magnetic Pipe pressure
- Mass diffusic Body force
JENE @) Other Line load
Gravity
= Bolt load Select points for the load ( [7] Create set: [F25]

Module: l: Load EI Model: I: Model-1 B

[L;' Name: Load-1

Type:  Concentrated force

Eb B Step: Step-1 (Static, General)

[Hﬂ Region: Set-7

CSYS: (Glebal) [y L

i I 5
=, O

v Distribution: | Uniform [ fw
=2

CFl: 0

-+§ 1

L Sl cp: 1
%&3’* cF: 0

o
+f‘,/‘ Amplitude: | (Ramp) El ]

L’:j 3\_ [T] Follow nodal rotation

Note: Force will be applied per node.

[ oK ] [Cancel]




11) Cosgagum Job /3agady/ B moayne

Job: ,
Module: |:~4 Job

-
=
x =
S

4

Model: |- Model-1  |v| Step: |~ Step-1 v

Name: exo-stop

Model: Model-1
Analysis product: Abaqus/Standard

Description:

Submission | General l Memory I Parallelization I Precision ‘

Job Type

@ Full analysis

(7 Restart

Run Mode
Name: | exo-stop

Source: | Model El @ Background |

Model-1

Submit Time
©@ Immediately

hrs.,

[ Continue... ] [ Cancel ]



12) Busyanusnpyem pesyneratbl. [MpegBaputensHO ycTaHOBUM oToDpaxkeHne aedopmaunn 6es

MacliTabnpoBaHus:

i Options Tools  Plug-ins
Superimpose...
Contour...

Symbol...

Material Orientation...
XY Options >
Ply Stack Plot...
Animation...

View Cut...

Eree Body...

Stream...

Display Body...

% Common Plot Options

Basic Color & Style Labels
Render Style

(O Filled @ Shaded

Deformation Scale Factor
O Auto-compute (1.15063)
@® Uniform () Nonuniform

Value: ‘ 1

oK Apply

Normals  Other
Visible Edges
(O All edges
(®) Exterior edges
O Feature edges
O Free edges
(O No edges

.‘Q’.

Defaults Cancel




Model Results Module: |3 Visualization | Model: |3 D:/ABAQUS_TEMP/Microsborka/exo-stop.odb v

Session Data
@ & Output Databases (1) e = Mig?n,légcllz-ﬂl
&) Model Database (1) To95e-01
@ [ Spectrums (7) : s
B XYPlots 14125001 z
EH XYData & igggggg%
i ;[g Péths i &= i%ggggg%
# Ly Display Groups (1) +1.179¢-01
B Free Body Cuts 18800200

| @ Streams

S otep/i

Step Name Description

b
N

Frame

Index Description

0 Increment  0: Step Time = 0.000

1 Increment  1: Step Time = 0.1000

3 Increment  3: Step Time = 0.3000

4 Increment  4: Step Time = 0.4000

5 Increment  5: Step Time = 0.5000
6 Increment  6: Step Time = 0.6000
74
8
9

Increment  7: Step Time = 0.7000 v ODB: exo-stop.odb Abagus/Standard 6.14-3 Thu Dec 07 01:10:55 GMT+03:00 2017
Increment  8: Step Time = 0.8000
Increment  9: Step Time = 0.9000 _ Step: Step-1

10 Increment  10: Step Time = 1.000 Ancrement o Ziaten Tme:»='=. D20t

Apply Field Output... Cancel >
: oS simuLIA



Model Results Module: |5 Visualization | Model: | D:/ABAQUS_TEMP/Microsborka/exo-stop.odb v 4l

Session Data
= S, Mises
# & Output Databases (1) s Bottom Left Corner
& Model Database (1) : : {(Avg: 75%)
@[] Spectrums (7) 1 Iigé?zigé
+1.607e+02
R XYPlots : +1.448e+02
EQ XYData : +1.2892+02
+1.129e+02
[§ Paths 5 = +9.699e+01
L4 Display Groups (1) A TEstieto1
B Free Body Cuts Ny, I +4.918e+01
s +3.324e+01
730e+01
.358e+00

$& Step/Frame

Step Name

Frame

Index Description

Increment  0: Step Time = 0.000
Increment  1: Step Time = 0.1000
Increment  2: Step Time = 0.2000
Increment  3: Step Time = 0.3000
Increment  4: Step Time = 0.4000
Increment  5: Step Time = 0.5000
Increment  6: Step Time = 0.6000
Increment  7: Step Time = 0.7000 ODB: exo-stop.odb  Abaqus/Standard 6.14-3 Thu Dec 07 01:10:55 GMT+03:00 2017
Increment  9: Step Time = 0.9000

Increment  10: Step Time = 1.000

[l ~ O W s W NN = O

w

8: Step Time = 0.5000
! ise: oo

=
(=]

Apply Field Output... >
28 simuLIa




YacTb 2: MoganbHbIN

BHFBDoHnKke AN MOKPBLITUS Pa3NMYHOTO PoAAa KOHTAKTOB C LIEMblO CHUKEHWS OMMYECKOro COMpOTUBIEHUS NMpUMeHsieTcst 3ormoTo. Macca
HanbINeHNst cocTaBnsieT NPUbNM3nTeNbHO 5x10-4 Kr. B MoganbHOM aHanmae 3Ty Maccy Hy>XHO y4MTbiBaTb. 15 3TOro MCNomnb3yeTcsl ToUYe4Has Macca.
N3roToBuTENb XOYET 3HATb, KAk 3aMKHYThIN M Pa30MKHYTbI KOHTaKT paboTatoT Npu cOOCTBEHHbIX KornebaHusaXx. [1ns oLeHKN COOCTBEHHbIX KonebaHui

Pa30MKHYTOrO KOHTaKTa HY>KHO co3aaTb Lar Frequency, KOTOpbIV ByaeT cnegoBaTh cpasy 3a warom Initial.

Module: I: Step v Model: |: Model-1 | Step: |3 Initial

o+ =) | § Create Step X

'?5?1 E= Name: | frequence

Insert new step after

2 = -
i

1 Step-1

*4| Procedure type: | Linear perturbation

Buckle

Static, Linear perturbation

Steady-state dynamics, Direct
Substructure generation

Name: frequence

Type: Frequency

Basic | Other

Description:

Nigeom: Off F. 4

Eigensolver: @ Lanczos () Subspace () AMS

Number of eigenvalues requested: () All in frequency range
@ Value: |6

("] Frequency shift (cycles/time)*™*2:

["] Minimum frequency of interest (cycles/time):

("] Maximum frequency of interest (cycles/time):

[¥] Include acoustic-structural coupling where applicable

Block size: @ Default ) Value:

Maximum number of block Lanczos steps: @ Default ) Value:

"] Use SIM-based linear dynamics procedures

[] Include residual modes




[lanee Hy>HO co3faTb TOYEYHYI Maccy. [Ans aToro B BeTBM Assembly Hy>XHO pacKpbITb BETBb Engineering Futures 1 ABaXAbl WWENKHYTb MO MNYHKTY

Inertias:

Faaula
|| S Modc Databos: H y
|| = 8] Meeds 1)
- M-k
%[ Parc )
4 r‘_‘ Mcteras I2)
P8 Caibiabien
% i sectons )
Fheshan-)
T Profles i)
= lx Assomohy
i F & Todemm e 1)

sortace-1

j Moo

IF Poutior Corstramts
i A Feolues )
. Sy sas @
W ardaces
: @m{@ Connecter Azzignminz: 12)
L = % Ergrecinsg ~caturcs
o1

C B Crackr  Sater Contest il Space
.

iprngs F ltes., F2

-—

Name: tmasseG{

Type

Point mass/inertia

Nonstructural mass
Heat capacitance

I Continue... I Cancel

Select points to assign point mass/inertia ( Create set: ;

$



= |

Name: massebd

Type:  Point Mass/Inertia

Region: Set-12

Magnitude | Damping

Mass
@ Isotropic: [‘sqf']_

() Anisotropic:

M11: |

Rotary Inertia
["] Specify off-diagonal terms

CSYS: (Global) [y L
Note: Values will be applied per point.

Cancel




Mocne NOBTOPHOM OTNPAaBKN 3ag4a4um Ha CHET BbIBOAUM pe3ynbTaThbl Af1s1 Pa30MKHYTOro KOHTaKTa:

Module: [: Visualization H Model: |, C:/Users/dki97d/Microsborca/exo-stop.odb |v| KA D> BBHD
)
packe
B By
ngff

5‘7‘_.;
- I

.
I
colf ?I??L ea

| @ @
% | &

+ A+

]

Step Name Description

Ry »'Q-gj‘ Step-1
N [ | Step-3
a{ E= Frame

Index Description

0 Increment  0: Base State

1 Mode 1: Value = 2.01545E+05 Freq= 71451 (cycles/time)
Mode 2: Value = 9.63347E+06 Freq = 49398 (cycles/time)
Mode 3: Value = 3.18966E+09 Freq = 89886 (cycles/time)
Mode 4: Value = 4.69764E+09 Freq = 10908. (cycles/time)
Mode 5: Value = 1.34601E+10 Freq = 18465. (cycles/time)
Mode 6: Value = 3.49525E+10 Freq = 29755. (cycles/time)

(= B I WV ]

‘d 6.14-3 Thu Dec 07 20:32:02 Russia TZ 2 Standard Time 2017

]

[ Field Output... ] [ Cancel ]

(cycles/time)




[1nsi oLeHKM cobCTBEHHBIX KonebaHuii 3aMKHYTOro KOHTaKTa HY)KHO co3aaTb Lar Frequency, KOTOpPbIV ByaeT crneqoBaTth cpasy 3a Larom Step-1.
MoaToMmy Liar Step-1 BHa4ane Hy>HO caenaTb TeKYLLUM.

Yadel Rmab

=1
"

£25 Mod:l Catsbaze
S UNENTRCONS
B Compusde Leyuis
= 8 Enginsering Foatutss
B e
@73 Matesicls (1)
& Cilzciors
3 Sl (1)
@ & profiles (1)
(N} “ Assemby
[C3 S B P |
# Pozzion Consmairts
& Tedtores (100
= Sets |13}
& Sutaces
53 E Cunmrmlon das gnoweats (3]
= & Eng neeting Festures
| @l heties 10)
nassete
B cracks
= 33 Spe oMty s (1]
"u PTANMS
115 Sera il
£ [wal
(=™ frequares
1oL ]
@ B Field 05 __SWeh Con:oa Cul: Space
U ey T
-los, Turm Py Edit
Ho ALE Ada Veplare
3 Tdersctn  Rename..

= lesain Delele 2
4§ Conrtact  Suppress
{F Conted Reu

A Comtet pizezm..
: ‘E :nr«'rm Ser s Rt
¥ Snacl Espend A Uncw

@ F Ficlds
7, A Callapac AllUrder

Module: | Step | Model: | Model-1

Step: B Step-1

4

¢ Initial

v frequence

(Y@l Step-1 Static, General OFF 1

Procedure
(Initial)

Frequency

|
OFF 0

[Create...] [ Edit... ] [Replace...] [Rename...] [Delete...] [ngeom...] [Dismiss]

Name: { Step-3

Insert new step after

Initial
frequence

Procedure type: | Linear perturbation :

Buckle

Complex frequency
Frequency

Static, Linear perturbation
Steady-state dynamics, Direct
Substructure generation

I Continue... I

Cancel |




- - Edit Step —_

Name: Step-3

Type: Frequency

Basic | Other

Description: ‘
Nigeom: Off
Eigensolver: @ Lanczos (©) Subspace (0) AMS g = |
Number of eigenvalues requested: () All in frequency range — :
© Value: H Procedure Nigeom Time
[7] Frequency shift (cycles/time)*™2: ‘ | ¢ Initial (Initial) N/A N/A
[] Minimum frequency of interest (cycles/time): \ ‘ v frequence Frequency OFF
[] Maximum frequency of interest (cycles/time): ] ‘ v/ Step-1 Static, General OFF 1
Include acoustic-structural coupling where applicable v Step-3 Frequency (0]33 0

Block size: @ Default ©) Value: | ]

[Create...] [ Edit... ] [Replace...] [Rename...] [Delete...] [ngeom...] [Dismiss]

Maximum number of block Lanczos steps: @ Default ) Value: ‘

[7] Use SIM-based linear dynamics procedures

Include residual modes

o] | Hof Steps (4)

@ o= Initial

iy frequence
oa Step-1
of Step-3



lNocne I'IOBTOpHOI7I OTnpaBKu 3aga4vn Ha CHET BbIBOOAUM pe3yribraThbl AN1A 3aMKHYTOIO KOHTaKTa:

Module: I} Job :] Model: | Model-1 E] Step: |‘ Step-3 B

Type Status
Full Analysis Completed

Write Input
Data Check

Submit

Monitor...

[ Create... ]

[ Edit... ] [ Copy... ] [Rename...] [Delete...]

[ Dismiss ]

/i'\ Job files already exist for exo-stop.

L25 OK to overwrite?

[¥] Show this warning next time

Module:l:visualization E| Model:|;C:/Usevs/dk497d/Microsborca/exD-stop.odb E|

Step Name
) - frequence

By % Step-1

T

4 Frame
& Index  Description
0 Increment  0: Base State
"5 1 Mode  1:Value = 9.63347E+06 Freq = 49398  (cycles/time)
> 2 Mode 2 Value = 108114E+07 Freq= 52331 _(cycles/time)
N 3 Mode  3:Value = 3.18966E+09 Freq = 89886 (cycles/time)

d6.14-3 Thu Dec 07 20:32:02 Russia TZ 2 Standard Time 2017

Apply | [ FieldOutput.. ] [ Cancel |

Mode ' 2:Value = 1.08114E+07 Freq = 523.31 (cycles/time)
Primary \ar: U, Magnitude .
Deformed Var: U Deformation Scale Factor: +1.000e+00



