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@ X P9a741536 (Part Column)-1
@ X P9B741536 (cutten)-1-1
@ X P98741536 (part Worktable)-1
X P98741536 (part chuck)-1
@ X P98741536 (part saddle)-1
# X P98741536 (part Knee Steady)-
@ X P9a741536 (part knee)-1
ALL-T

< > - /%S/MULIP
oS e 5 0 4S5 5 |, e e Sl
: f“‘l)b Create Step G )‘ 9 ™29 (R Step Jijo a‘)—\-\.’ EY JL>-
Module: I: Step N Model: |2 Model-1 | Step: |~ Initial M

# Create Step

Name:

Insert new step after

Procedure type: | General

Dynamic, Temp-disp, Explicit
Geostatic

Heat transfer

Mass diffusion

Soils

Static, General

Static, Riks v
<

7
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% Edit Step X

Name: Step-1
Type: Static, General

Incrementation  Other
Description:

Time period: |1

(This setting controls the inclusion of nonlinear effects

Nigeorn: ) On of large displacements and affects subsequent steps.)

Automatic stabilization: | MNone ~

[ Include adiabatic heating effects

Cancel

eols o 4SS Lalys Jlesl 6l s ) o0 LOAD Jgile gl 4 5T 9l b e

Module: |% Load M Model: |: Model-1 ™ Step: |: Initial M

45 Create Boundary Condition

uw Name: | BC-1

Create
Boundary

€ btep: |Initial
[& Condition |,
]

B Il Category Types for Selected Step
[l .
‘f‘“ S, ® Mechanical | Symmetry/Antisymmetry/Encastre
4 O Electrical/Magnetic S LAt )

g O Other Velocity/Angular velocity

R, g, Acceleration/Angular acceleration

@W % Connector displacement
R — Connector velocity

"‘_{11 ‘4\‘ Connector acceleration

20

| Continue... Cancel
= X Fill out the Create Boundary Condition dialog D?S SIMULIA
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Module: |: Load ™ Model: |?Model-1 M Step: | Initial M

" X Select regions for the boundary condition ( [] Create set: ) Sets... 975 SIMULIA
% Edit Boundary Condition *
MName: BC-1

Type:  Displacement/Rotation
Step:  Initial
Region: (Picked)

Csys: (Global) [3 L

u2
us
UR1
UR2
UR3

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

oK Cancel

T ™ T
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Module: ': Load ™ Model: |- Model-1 ™| Step: |2 Initial %

L 2

lx-:-li ’L‘
L 8
p)S smuLIa
eyl crate load [giws 5l s mg, o0 6,105,0 Jles!l Eliw & J>
Module: |: Load ~ Model: |2 Model-1 Step: |: Step-1 ™

Ly % Create Load
D;. Name:
(- Step: | Step-1 N

Procedure: Static, General

Category Types for Selected Step
Ir_‘]:‘.L EJT_J ® Mechanical Concentrated force ~
g Tl Moment
-
I I . Shell edge load

Surface traction

() Electrical/Magnetic

Pipe pressure

lass diffusion Body force
ix¥2)
i o ’L Line load
ﬁj‘ ;-h Gravity

Bolt load

4= X Fill out the Create Load dialog 975 smiAauLIA
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Module: |: Load ~ Modek | Model-1 | Step: |5 Step-1 4

L=
=
=2
L 3=
£
g

(xvz) {L
x - ’l
LIE

)
Surfaces... 25 smauLia

4= X Select surfaces forthe load individually ~| ( []

:rﬁ)b Qlo Qéjlew

| 4 Edit Load X

Name: Load-1
Type:  Pressure
Step:  Step-1 (Static, General)

nd Region: (Picked)

) pistribution: | Uniform M
Magritude: | 62550611626

Amplitude: | (Ramp) F P

Cancel

nitializations
Stabilizations.
ats

or Sections

fes

v
- B 4= X Fill out the Edit Load dizlog p’S SIMULIA

D eeols plol g Sl 4 azgi U 1) Jlaie ol s



Medule: 3 Load E] Mode|:|: Model-1 E Step: | 2 Step-1 E
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i Module: [ Mesh U Modek: [ Model-1 | Object: @ Assembly O Part:[
odel Database v I E %Y [}J l—..l
208741536 (Part Column) ol ™
208741536 (cutten)-1 'Y

298741536 (part Knee Steady)
998741536 (part Worktable)
998741536 (part chuck)
998741536 (part knee)
998741536 (part saddle)
Materials (1)

Calibrations

Sections (7)

Profile ~ Switch Context Ctrl+Space
Asserr  Rename...

B ins  suppress

B

BX  Hide
EX  Delete.. Del
BX  Que
Ty
@x

Show Parents

BX | ShowChikiren
@ X

Make Independent
X

Module: |~: Mesh ~  Model: |- Model-1 | Object: @

2
23S simuLIia

C eyl oo Y3 free gy, 51, 55« Mesh Control g 51 51 e



[ —— . e w

| P38741536 (Part Column)

| P98741336 (cutter)-1

| P32741536 (part Knee Steady)
| P98741536 (part Worktable)

|
! # Mesh Controls
| Element Shape
| () Hex-dominated (@ Tet () Wedge
3
+ | Technigue Algorithm
; Asis Use default algorithm
I' (@) Free [] Mon-standard interior element growth
5 1.050
ple Usamappedtri meshing on beunding
faces where appropriate
[ Insert boundary layer -
OK Defaults Cancel
Module: [ Mesh ¥ Modek: 2 Model-1 V| Object: @ Assembly O Part:|>

2
28 simuLIia
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Module: |: Mesh ™ Model: | Model-1 | Object: @ Assembly O Part:l:
1 [
e b=
JJ
B B

™

2
7S sinuLIia

: o lo global seed ;1) i ojlasl e

Model  Results Module: |3 Mesh 2 Model-1 | Object: @ Assembly O Part:|>

£ Model Database C2 e
=4 Models (1)
= Model-1
# [l Parts (8)
@ P2 Materials (1)

3¢ Global Seeds
Sizing Controls

Approximate global size: | Eli

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

O By absolute value (0.0 < min < global size) |3

oK
B Connector Sections [
F Fields
Py Amplitudes
@ [ Loads (1)
@ [L BCs (1) v
L moe e o 5 4= [X| Setthe data using the Global Seeds dialog 2 simuLia




Module: |5 Mesh M Model: > Model-1 | Object: @) Assembly O Part'l-

[y [,

s B

2y )

e e
ol

2
P2S simuLIa

D aayls Create job 5l g g, 0 JOb Jgsle €l 4 (parns

Medule: |= Job N

B Y B

25 Createlob

Mame:

Source: | Model

Model-1

lun

b

arkd

ucl

idl Cancel
€€ STeauy



5 EditJob X
Mame: Job-1

Model: Model-1

Analysis product: Abaqus/Standard

Description:

Subm\ssinn; General Memory Parallelization  Precision
Job Type
@® Full analysis

(O Restart
Run Mode
@® Background ) Queue:

Submit Time

@® Immediately

0K Cancel

T EasTEE 1T T

(w23, oo JOD Manager jgus élw 4 urw

% Job Manager P

Mame Meodel Type Status Write Input
Model-1

Data Check

Maonitor...

Results

Create... Edit... Copy... Rename... Delete... Dismiss

I, s warning serrors .l . Monitor ,s 455 g4, 1, o, olg oo SUbMIt GBI b s

10,5 sanline |y o5l 4t g o ReSUlts o 50,5 canlin

 Belprimary s MiMises MV N Al
Module: |: Visualization | Modek: |2 Ci/Users/alireza/Desktop/98741536/Abaqus/Static Simulation/Aluminum/Job-1.0db KA D> BHD

t+t+ Attt

Mon Jun 08 12:14:21 Iran Daylight Time 2020

%
7S simuLIA

w29y 0 @l gl flw 4 il et plsl L 1>



b 8 slane 5 @l gl e

ALL- b Lol 25 U L Glosl g oo Lo s ooliial 8,50 29,5 g9 bl 4 amgs b >
10,5 bkl |, Von Mises Stress L ;5.0 o9 i ¢ Principl Stress

2?.. Symbal el 5 el | ALL_PRIMCI B f;: Symbol ~|| L || RESULTAMT p
%H Primary | 5 EI Mises e
Pl i ale (2>

Module: I: Visualization | Model: |3 C:/Users/alireza/Desktop/98741536/Abaqus/Static Simulation/Aluminum/Job-1.0db ™| e 4d D P B @@

e
&

CE R2018%x Mon Jun 08 12:14:21 Iran Dayli_ght Time 2020

2
28 simuLia

A | | . =
| dalymbol IS N RS HNEY IR e
Module: l: Visualization | Model: I: C:/Users/alireza/Desktop/98741536/Abaqus/Static Simulation/Aluminum/Job-1.odb v TR % @] @
e

%

odb  Abaqus ERIENCE'R2018x  Mon Jun 08 12:14:21 Iran Daylight Time 2020

2
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i B symbol  M|U | RESULTANT v & [ | Al M |Gy Lo

Module: ]: Visualization ~ Model: I: C:/Users/alireza/Desktop/98741536/Abaqus/Static Simulation/Aluminum/Job-1.0db K 4 D> MM B @ @

12/3|

.
1~}

o b TR R

PERIENCE R2018x Mon Jun 08 12:14:21 Iran Daylight Time 2020

%
2S simuLIA

P29y o0 ) e 3l e (WS R slaas (sl e JI>

= File  Model Viewport View | Result Plot  Anirmate F
DTEm S § e IS
- Active Steps/Frames...
Section Points...
i 3 ¥ Z 4 Yy .
: L:' }_] 1:5: Lf LE %_] H‘L‘x Eield Output...
History Output...
Options...

Dl pee  Sobiul cdlsyo e >

HINEY M@ | & Lo GRl: B primary M) Umss U S @
;€ ® B 2 sicorrrome 1
< C:/Users/alireza/Desktop/98741536/Abaqus/Static Simulation/Aluminum/Job Step Name Description

344 mEREIIEA\NARKE

Module:|:VisuaIization v Model:

At
i Frame
2t Index Description
i 0 Increment  0: Step Time = 0.000
+ 1 Increment  1: Step Time =  1.000
o
2+
2+
-5 o
>+

2 o

- E=

s AN <

iy ‘ 0ODB: Job-1.0db PERIENCE H

2y % Stepi S

R

oK Apply Field Output... Cancel }



Steel L o¥48 ir -

slgpart g5 Lo import &ygo ol >l @b Josle 5l ol jo ¢ puiogd] i b aslie job a0 JI>
ST LS IRl e s 258 i (ol 50 nolie 4 a2 g b g g, (oo PFOPEILY Jgilo gl ar g 03,8
i Feakee 0y Al axgi b oS (o0 i ) Spge @ B)S (nlV s abe (i Y8 i
LYEd oo yiowhs aly b Jg <ol N/MY 0slg L YENY oYg8 Kb Joow (ims 5 Sl Lo woSLT 5,3
a>lg LY AP L Jg el KG/MY sxlg b YAS: 3¥gs JB> riomen g ool N/MMY 0l
Lo J el g/mmY

% Edit Material X

Name: Steel

Description: P

Material Behaviors

General  Mechanical Thermal  Electrical/Magnetic  Other v
Density
Distribution:  Uniform v &

[[] Use temperature-dependent data

Mumber of field variables: 0's
Data
Mass
Density

| I

oK Cancel




= Edit Material x

Mame: Steel

Description: s

Material Behaviors

Density

General Mechanical Thermal Electrical/Magnetic  Other &
Elastic
Type: | Isotropic ~ ¥ Suboptions

[ Use temperature-dependent data
Number of field variables: 0%
Moduli time scale (for viscoelasticity): | Long-term ~

[ No compression

[] Mo tension
Data
Young's Poisson's
Meodulus Ratio

OK Cancel

: 9, oo Create section jgiws gl & T onb b Jl>

Module: I% Property N Model: |- Model-1 v Part [: P98741536 (Part Column) M

2
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= Create Section >

Mame: | Section-1

Category =~ Type

® ol

() Shell Generalized plane strain
) Beam Eulerian
Composite
() Other
Continue... Cancel
ol QT b b
o Edit Section b

Mame: Section-column

Type:  Selid, Homegeneous

L2
Material: | Steel P Lﬁ

[ ] Plane stress/strain thickness:

QK Cancel

w9y oo ASSigN section  jgiws £l a4 ol ol b

Module:|3- Property ™ Modek: |2 Model-1  ~ Part: |2 P98741536 (Part Column) ™

Assign
Section

2
PS SIMULIR
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Module: [: Property ~ Model: |- Model-1  ~  Part: |2 P98741536 (Part Column) M

2
Sets... S SIMULIA

: mo,lo DONe Gl b

% Edit Section Assignment =
Region

Region: (Picked) |}

Section

Section: | Section-column e ﬁf'._r.‘.

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

Type: Solid, Homogeneous
Material: Steel

OK Cancel

:f"'.’.)"'\’ JL‘>

Module: [ZProperty ] Modek: [ Model-1 | Part: £ P9g741536 (Part Column)

2
S SIMULIA



3 plesl 4 cOlUMN. (1 Jbte i ¢ ] S5 (s o b Jl>

P bl pelgs Al )0 magp il 500 lp ) s (o ST alin jobo 4 e

: knee steady I,

Module: [Z Property V| Modek [ Model-1 V| Part: [2 P98741536 (part Knee Steady) 1

%
7S simuLIA

:knee &l

SPropety | Modek | Model-1 | Part: [2 P98741536 (part knee)

2
7S simuLIa

:saddle !,

2
PS simuLia



: m > worktable sl

Module: [ Property | Model [Z Model-1 ] Part: [£/P98741536 (part Worktable)

%
7S simuLIA

: w2 lo chuck (¢l

Module:

[ property M Model: {2 Model-1 | Part: [ P98741536 (part chuck) M

2
PS simuLia

L as s cutter ol

Module: [{ Property | Modek: [~ Model-1 M| Par: [5/p9874153 (cutten-1

%
PS simuLia



: m lo Create instance g 5l s wg, 0 @ssembly  Jgslo £l 4 Jl>

sembly | Modek [ Model-1 | Step: [<mitil ]

Model  Results

S Model Database M = (£ ¥

Models (1) 7S
45 Create Instance X By

Create instances from:
@Parts O Models

Instance Type

O Dependent (mesh on part)

@ Independent (mesh on instance)

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

Auto-offset from other instances
Apply Cancel
i | Features T
% Steps (1)
B2 Field Output Requests
o i

< >

v
= [X| select the parts/models to instance from the dialog 2 simuLia

@ ool> > 0 a>,0 2+ 1) knee steady ;> rotate instance g 5 alwy a4 ol anb L J>
Pl e plhgd jemme plaie 4 aladi g0 Gl (g Al

Module: I-}Assembly M Model: [2 Model-1 | Step: |% nitial

2
28 simuLIAa

4= X/ Position of instance:

s oo Jsl column #ljsw oYL 4 1) o translate instance s 5l >



Module: [ Assembly | Modek: [Z Model-1 ] step: [Z initial ]

LN L
rawt

+

4= X Select an end point for the translation vector--or enter X,Y,Z: |0.0,0.0,0.0 ,775 sIiMuULIA

PR o v e o ot 1y Ahe i 2 simuLia

Pl a0 A0 sl a ]y o] ol ye g ad, knee > flw 4 >



Mudule:'}Assambly M Model: [2 Model-1 | Step: |2 Initial ™|

4= X Position of instance: 1775 sSimuLIA

: mlo translate insyance jgioo b e

Module: [ Assembly | Mode: 2 Model-1 ] step: [Znitial ]

4= X position of instance: 2 simuLia

: m ls translate instance 5l ws, o saddle :> ¢l & Ji>



Module: |:~ Assembly ~ Model:

2 Model-1 ™| Step: |2 Initial M

4= X | Select an end point for the translation vector--or enter X,Y,Z: |0.0,0.0,0.0 ‘775 SIMuULIA

. I8 st

Module: I%Assembly ¥ Model: [Z Model-1 | Step: | Initial M

)
7S simuLia

. m,lo translate instance s 5l g w9, oo WOrktable 5> élw & >



Module: |§Assembly M Model: |7 Model-1 ™| Step: | Initial ™

4= X Selectanend point for the translation vector--or enter XY, Z: | 72.10461413807,1340.3626112 p7S SIMULIA

. I8 e

Module: [ Assembly | Modek: [ Model-1 ] step: [ imitnl ]

2
7S simuLIa

o 4,0 A+ ojlail 4 Iy T rotate instance jgiws 5l lal ;o 9 mg, oo ChUCK 23> €lw 4 >

el >



Module:

< Assembly M Model: [ Model-1  v|  Step: | Initial M

4= X Position of instance: ;)75 SiMmuLIA

: m b0 translate instance [goo b

Module:

2| Assembly ~| Model: | Model-1 ™| Step: |2 Initial M

4= X Select an end point for the translation vector--or enter X,Y,Z: | JUGEE 1775 SIMULIA

555 S0 alai 90 LUl Gus 5 00l j3ome o asliis jsbo &y jgome o alad 50 QLRSI L Tl 5o s

:M)‘b



Module: [3 Assembly ~ Model: [ Model-1  ~  Step: Elnkial I

2
28 simuLIAa

: M)b rotate instance )‘ 9 ™9y P cutter 9)'.? &‘).«o L JL>-

Module: IS Assembly ~| Model: | Model-1 ™ Step: |: Initial M

4= X| Position of instance: ;775 sSimuLIA

b o 9 5055 5970 o2 (81 90 52 5l ey bl sl b bl o translate instance I e
Dyl aline jeb 4y alads g0 bl



Module ‘:Aisemb\y M Modek: [2 Model-1 [+ step: ‘:\mt\al H

2
PS siuLia

Fyle g Sy 0L 4 (el S0 I

Module: I{ Assembly M Model: |- Model-1 | Step: |2 Initial M

2
7S simuLIa

merge s 3l Jowl Jsjlo jo Lo g interaction  Jgsle 4 uled cay o5 (gl &Sl s> @ >

: ool feut



Module: |$ Assembly V| Model: | Model-1 ™| Step: |2 Initial i

* Merge/Cut Instances X

Note: This function will create a new part and
automatically instance it into the assembly.

Part name: | ALL

Operations
® Merge

OMesh O Both
O Cut geometry

Options

Original Instances

@ Suppress O Delete

Geometry
Intersecting Boundaries

O Remove %
@ Retain %

Cancel

4= X Fill out the Merge/Cut dialog p’S SIMULIA

to0,S Ol 1y Jow JS 25 pead y0 e ol ol b b

Module: |~§Assembly ™ Model: |2 Model-1 M| Step: |2 Initial M

4= X Select the instances to merge Instances... D’S smiuLIAR



Model  Results
£ Model Database F2m % ¢

Model-1
= Parts (3)
B ALL
£l P98741536 (Part Column)
1 P9B741536 (cutter)-1
i P9B741536 (part Knee Steady)
6 P9741536 (part Worktable)
1 P98741536 (part chuck)
) P98741536 (part knee)
) P98741536 (part saddle)
@2 Materials (1)
&} Calibrations
i #® Sections (7)
& Profiles
48 Assembly
= [ Instances ()
@ X P9a741536 (Part Column)-1
@ X P9B741536 (cutten)-1-1
@ X P98741536 (part Worktable)-1
X P98741536 (part chuck)-1
@ X P98741536 (part saddle)-1
# X P98741536 (part Knee Steady)-
@ X P9a741536 (part knee)-1
ALL-T

< > - /%S/MULIP
oS e 5 0 4S5 5 |, e e Sl
: f“‘l)b Create Step G )‘ 9 ™29 (R Step Jijo a‘)—\-\.’ EY JL>-
Module: I: Step N Model: |2 Model-1 | Step: |~ Initial M

# Create Step

Name:

Insert new step after

Procedure type: | General

Dynamic, Temp-disp, Explicit
Geostatic

Heat transfer

Mass diffusion

Soils

Static, General

Static, Riks v
<

7
28 simuLIa
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% Edit Step X

Name: Step-1
Type: Static, General

Incrementation  Other
Description:

Time period: |1

(This setting controls the inclusion of nonlinear effects

Nigeorn: ) On of large displacements and affects subsequent steps.)

Automatic stabilization: | MNone ~

[ Include adiabatic heating effects

Cancel

eols o 4SS Lalys Jlesl 6l s ) o0 LOAD Jgile gl 4 5T 9l b e

Module: |% Load M Model: |: Model-1 ™ Step: |: Initial M

45 Create Boundary Condition

uw Name: | BC-1

Create
Boundary

€ btep: |Initial
[& Condition |,
]

B Il Category Types for Selected Step
[l .
‘f‘“ S, ® Mechanical | Symmetry/Antisymmetry/Encastre
4 O Electrical/Magnetic S LAt )

g O Other Velocity/Angular velocity

R, g, Acceleration/Angular acceleration

@W % Connector displacement
R — Connector velocity

"‘_{11 ‘4\‘ Connector acceleration

20

| Continue... Cancel
= X Fill out the Create Boundary Condition dialog D?S SIMULIA

w.u‘éolfd&&mul:’;u‘bw



Module: |: Load ™ Model: |?Model-1 M Step: | Initial M

" X Select regions for the boundary condition ( [] Create set: ) Sets... 975 SIMULIA
% Edit Boundary Condition *
MName: BC-1

Type:  Displacement/Rotation
Step:  Initial
Region: (Picked)

Csys: (Global) [3 L

u2
us
UR1
UR2
UR3

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

oK Cancel

T ™ T
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Module: ': Load ™ Model: |- Model-1 ™| Step: |2 Initial %

L 2

lx-:-li ’L‘
L 8
p)S smuLIa
eyl crate load [giws 5l s mg, o0 6,105,0 Jles!l Eliw & J>
Module: |: Load ~ Model: |2 Model-1 Step: |: Step-1 ™

Ly % Create Load
D;. Name:
(- Step: | Step-1 N

Procedure: Static, General

Category Types for Selected Step
Ir_‘]:‘.L EJT_J ® Mechanical Concentrated force ~
g Tl Moment
-
I I . Shell edge load

Surface traction

() Electrical/Magnetic

Pipe pressure

lass diffusion Body force
ix¥2)
i o ’L Line load
ﬁj‘ ;-h Gravity

Bolt load

4= X Fill out the Create Load dialog 975 smiAauLIA

crls 5 ey Jubos sl a5 Chuck 1 6l amio LS )0 1) 5,0 51 Jove Lo aSl &) 4 g5 b e
S w0 Pressure &g 4 allll) amio > les ¢ ae gl 4 s weSLT o



Module: |: Load ~ Modek | Model-1 | Step: |5 Step-1 4

L=
=
=2
L 3=
£
g

(xvz) {L
x - ’l
LIE

)
Surfaces... 25 smauLia

4= X Select surfaces forthe load individually ~| ( []

:rﬁ)b Qlo Qéjlew

| 4 Edit Load X

Name: Load-1
Type:  Pressure
Step:  Step-1 (Static, General)

nd Region: (Picked)

) pistribution: | Uniform M
Magritude: | 62550611626

Amplitude: | (Ramp) F P

Cancel

nitializations
Stabilizations.
ats

or Sections

fes

v
- B 4= X Fill out the Edit Load dizlog p’S SIMULIA
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Medule: 3 Load E] Mode|:|: Model-1 E Step: | 2 Step-1 E

2
25 simuLiAa
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i Module: [ Mesh U Modek: [ Model-1 | Object: @ Assembly O Part:[
odel Database v I E %Y [}J l—..l
208741536 (Part Column) ol ™
208741536 (cutten)-1 'Y

298741536 (part Knee Steady)
998741536 (part Worktable)
998741536 (part chuck)
998741536 (part knee)
998741536 (part saddle)
Materials (1)

Calibrations

Sections (7)

Profile ~ Switch Context Ctrl+Space
Asserr  Rename...

B ins  suppress

B

BX  Hide
EX  Delete.. Del
BX  Que
Ty
@x

Show Parents

BX | ShowChikiren
@ X

Make Independent
X

Module: |~: Mesh ~  Model: |- Model-1 | Object: @

2
23S simuLIia

C eyl oo Y3 free gy, 51, 55« Mesh Control g 51 51 e



[ —— . e w

| P38741536 (Part Column)

| P98741336 (cutter)-1

| P32741536 (part Knee Steady)
| P98741536 (part Worktable)

|
! # Mesh Controls
| Element Shape
| () Hex-dominated (@ Tet () Wedge
3
+ | Technigue Algorithm
; Asis Use default algorithm
I' (@) Free [] Mon-standard interior element growth
5 1.050
ple Usamappedtri meshing on beunding
faces where appropriate
[ Insert boundary layer -
OK Defaults Cancel
Module: [ Mesh ¥ Modek: 2 Model-1 V| Object: @ Assembly O Part:|>

2
28 simuLIia

: o lo Mmesh part a3 Gl b o



Module: |: Mesh ™ Model: | Model-1 | Object: @ Assembly O Part:l:
1 [
e b=
JJ
B B

™

2
7S sinuLIia

: o lo global seed ;1) i ojlasl e

Model  Results Module: |3 Mesh 2 Model-1 | Object: @ Assembly O Part:|>

£ Model Database C2 e
=4 Models (1)
= Model-1
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@ P2 Materials (1)

3¢ Global Seeds
Sizing Controls

Approximate global size: | Eli

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

Minimum size control
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Mame: Job-1

Model: Model-1

Analysis product: Abaqus/Standard

Description:

i i General Memory Parallelization  Precision
lob Type
@ Full analysis

() Restart
Run Mode

® Background () Queus:

Submit Time
(®) Immediately
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2= Edit Material X

Name: Grey Cast [ron ASTM 40

Description:

7
Material Behaviors

General Mechanical Thermal  Electrical/Magnetic  Other >
Density
Distributicn: | Uniform “ &

[ Use temperature-dependent data
Number of field variables: 0%
Data

Mass
Density
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45 Edit Material x

MName: Grey Cast Iron ASTM 40

Description: )

Material Behaviors

Density

General Mechanical Thermal Electrical/Magnetic  Other &+
Elastic
Type: | Isotropic ™ ~ Suboptions

[ Use temperature-dependent data
MNumber of field variables: 0%
Moduli time scale (for viscoelasticity): Long-term ™

[IMe com pression

[ Mo tension
Data
Young's Poissons
Modulus Ratio
1 1.18e5
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Mame: | Section-1

Category =~ Type
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() Shell Generalized plane strain
) Beam Eulerian
Composite
() Other
Continue... Cancel
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Mame: Section-column

Type:  Solid, Homogeneous

L
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[] Plane stress/strain thickness:
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Module: |$ Assembly V| Model: | Model-1 ™| Step: |2 Initial i

* Merge/Cut Instances X

Note: This function will create a new part and
automatically instance it into the assembly.

Part name: | ALL

Operations
® Merge

OMesh O Both
O Cut geometry

Options

Original Instances

@ Suppress O Delete

Geometry
Intersecting Boundaries

O Remove %
@ Retain %

Cancel
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B ALL
£l P98741536 (Part Column)
1 P9B741536 (cutter)-1
i P9B741536 (part Knee Steady)
6 P9741536 (part Worktable)
1 P98741536 (part chuck)
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@2 Materials (1)
&} Calibrations
i #® Sections (7)
& Profiles
48 Assembly
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% Edit Step X

Name: Step-1
Type: Static, General

Incrementation  Other
Description:

Time period: |1

(This setting controls the inclusion of nonlinear effects

Nigeorn: ) On of large displacements and affects subsequent steps.)

Automatic stabilization: | MNone ~

[ Include adiabatic heating effects

Cancel
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45 Create Boundary Condition

uw Name: | BC-1

Create
Boundary
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[& Condition |,
]

B Il Category Types for Selected Step
[l .
‘f‘“ S, ® Mechanical | Symmetry/Antisymmetry/Encastre
4 O Electrical/Magnetic S LAt )

g O Other Velocity/Angular velocity

R, g, Acceleration/Angular acceleration

@W % Connector displacement
R — Connector velocity

"‘_{11 ‘4\‘ Connector acceleration
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| Continue... Cancel
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" X Select regions for the boundary condition ( [] Create set: ) Sets... 975 SIMULIA
% Edit Boundary Condition *
MName: BC-1

Type:  Displacement/Rotation
Step:  Initial
Region: (Picked)

Csys: (Global) [3 L

u2
us
UR1
UR2
UR3

Note: The displacement value will be
maintained in subsequent steps.
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Module: |: Load ~ Model: |2 Model-1 Step: |: Step-1 ™

Ly % Create Load
D;. Name:
(- Step: | Step-1 N

Procedure: Static, General

Category Types for Selected Step
Ir_‘]:‘.L EJT_J ® Mechanical Concentrated force ~
g Tl Moment
-
I I . Shell edge load

Surface traction

() Electrical/Magnetic

Pipe pressure

lass diffusion Body force
ix¥2)
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4= X Select surfaces forthe load individually ~| ( []
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| 4 Edit Load X

Name: Load-1
Type:  Pressure
Step:  Step-1 (Static, General)

nd Region: (Picked)

) pistribution: | Uniform M
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Amplitude: | (Ramp) F P
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Calibrations

Sections (7)

Profile ~ Switch Context Ctrl+Space
Asserr  Rename...

B ins  suppress

B

BX  Hide
EX  Delete.. Del
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Show Parents

BX | ShowChikiren
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Make Independent
X
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| P38741536 (Part Column)

| P98741336 (cutter)-1

| P32741536 (part Knee Steady)
| P98741536 (part Worktable)

|
! # Mesh Controls
| Element Shape
| () Hex-dominated (@ Tet () Wedge
3
+ | Technigue Algorithm
; Asis Use default algorithm
I' (@) Free [] Mon-standard interior element growth
5 1.050
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[ Insert boundary layer -
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@ P2 Materials (1)

3¢ Global Seeds
Sizing Controls

Approximate global size: | Eli

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

O By absolute value (0.0 < min < global size) |3
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5+ Edit Job x
Name: Job-1
Model: Model-1

Analysis product: Abaqus/Standard

Description:

General Memory Parallelization  Precision

lob Type
(®) Full analysis

() Restart

Run Mode

® Background () Queue:

Submit Time

® Immediately

I OK I Cancel
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2 Edit Material

Mame: Aluminum

Description: »

Material Behaviors

Elastic

General Mechanical Thermal Electrical/Magnetic  Other
Density

Distribution: | Uniform M &

[ Use temperature-dependent data

Number of field variables: 0%
Data
Mass
Density

i} 2.71e9g/mm3

OK Cancel




2= Edit Material x

MName: Aluminum

Description: »

Material Behaviors

Density

General Mechanical Thermal  Electrical/Magnetic  Other *
Elastic
Type: | lsotropic e ¥ Suboptions

[] Use temperature-dependent data
MNumber of field variables: 0%
Meduli time scale (for viscoelasticity): | Long-term ™

O Ne compression

[ Mo tension

Data

Young's Poisson's

Modulus Ratio
1 S 0.346

QK Cancel
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4% Create Section >

Mame: | Section-1

Category — Type

® ol

() Shell Generalized plane strain
) Beam Eulerian
Compaosite
() Other
Continue... Cancel
5 Edit Section X

Mame: Section-1

Type  Sclid, Homogeneous

ok Alur Pz
Material: | Aluminum 4 £

[] Plane stress/strain thickness: |1

Cancel

t 29, o ASSIgN section g Elpw 4 o] 0ol b e

Module:|:- Property M Model: |- Model-1  ~  Part: | P98741536 (Part Column) ™

2
7S SIMULIR
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Module: [: Property ~ Model: |- Model-1  ~  Part: |2 P98741536 (Part Column) M

2
Sets... S SIMULIA

: mo,lo DONe Gl b

2= Edit Sectien Assignment X
Region

Region: (Picked)

Section

Section: | Section-1 [

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

Type: Solid, Homogeneous

Material: Aluminum

oK Cancel

:M)‘Q JL’>

Modulz:l:Pmperty ~ Model S Model-1 | Part: | P98741536 (Part Column)

%
7S simuLIia



3 plesl 4 cOlUMN. (1 Jbte i ¢ ] S5 (s o b Jl>

P bl pelgs Al )0 magp il 500 lp ) s (o ST alin jobo 4 e

: knee steady I,

Module: [2 Property M Model: |2 Model-1 ™| Part: |3 P98741536 (part Knee Steady) v

%
7S simuLIA

:knee (I,

Module: [ Property || Model: [Z Model-1 ] Part: [2/P98741535 (part knee) M

2
PS simuLIa

:saddle !,



Module: ‘: Property | Model: > Model-1 | Part: | P98741536 (part saddle)

2
7S simuLia

: m > worktable sl

Module:|$- Property N Model: | Model-1 v Part: | P98741536 (part Worktable)

7
2S simuLIa

: w2 lo chuck (¢l



Module: |£’Property V| Model: | Model-1 | Part: | P98741536 (part chuck) M|

2
2S simuLia

: f"'-’-)b Cutter 6‘)”

Medule: ,:— Property V' Model: |2 Model-1 ™| Part: | P98741536 (cutter)-1 i

2
2S simuLiAa

: m lo Create instance i 55 ey, o @ssembly  Jgslo £l 4 >



M step:[Znitial M

| Model: | Model-1

Module:

[: Assembly

Model Results
&£ Model Database V| & [

Maodels (1)
45 Create Instance

Create instances from:
@® Parts O Models
Parts

P9B741536 (part Knee Steady)
P98741536 (part Worktable)

P98741536 (part chuck)
POB741536 (part knee)
P98741536 (part saddie)

Instance Type
O Dependent (mesh on part)
@ Independent (mesh on instance)

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

Auto-offset from other instances

Apply Cancel
g Features

ol Steps (1) {

B2 Field Output Requests

" i— 2 simuLia

v
% 5 | 4 X Selectthe parts/models to instance from the dialog

@ ool> > o ax,0 4+ 1) knee steady ;> rotate instance jgiuo o awy @ ool L J>

Module: I: Assembly M Model: |2 Model-1 M| Step: |2 Initial M

2
28 simuLIA

4= X Position of instance:

e oo Jlasl column #ysw oYL & |, T translate instance s 5l >

2 nitial v

Kl Madel:|: Model-1 | Step:

Module: |—:- Assembly

2t
whp nt e

4=/ [X] Select an end point for the translation vector--or enter XY.Z: [0.0,0.0,0.0 25 simuLia



Module: [3/Assembly || Model: [~ Model-1 | step: [Znitial |

“= X | Drag the mouse vertically in a viewport to magnify the view p’S SIMuLIa

Pl > a0 A ojlulaly o] ol o g as, knee s> élw 4 s

Module: [3]Assembly ] Modek: [~ Model-1 ] step:

2 Initial M

4= X Position of instance: ‘773 SIMULIA

: mlo translate insyance jgioo b e



Module: [J/ Assembly | Model [~ Model-1 ] step: [Z nital ]

4= X Position of instance: ,77S siMmuLIg

. ;) translate instance ;5 w3, osaddle :5> élw 4 >

Module: |:~Assembly ~ Model: |: Model-1 | Step:

< Initial |

4= X | Select an end point for the translation vector--or enter X,Y,Z: | 0.0,0.0,0.0 p’S SIMULIA



Module: |—:——Assembly M Model: [ Model-1 ™| Step: |2 nitial ™

D
PS simuLia

o2,lo translate instance 5o 5l 5 09, 0 WOrktable :j> £l & >

Module: |§Assembly M Model: > Model-1 ™ Step:

< Initial M

»g 3

4= X Selectanend point for the translation vector--or enter XY, Z: | 72.10461413807,1340.3626112 /775 SIMuULIA

Module: [ Assembly | Modek: [ Model-1 ] step: [ imitinl |

2
7S simuLIR



4>, 4 o5l 4 |, T rotate instance jgiws ol 4o g w23, oo ChUCK &3> w4 >

Module: ISAssembly M Modek: [2 Model-1 ™| Step: |2 Initial M|

4= X Position of instance: ;)75 siMmuLIA

: w2 ls translate instance jgioo b

Module: I: Assembly M Model: [: Model-1 ™| Step: |? Initial M

4= X Selectanend point for the translation vector--or enter XY,Z: | (A0S 1775 SINMULIA

p.a)‘bw



Module: [3 Assembly ~ Model: [ Model-1  ~  Step: Elnkial I

2
28 simuLIAa

: M)b rotate instance )‘ 9 ™9y P cutter 9)'.? &‘).«o L JL>-

Module: IS Assembly ~| Model: | Model-1 ™ Step: |: Initial M

4= X| Position of instance: ;775 sSimuLIA

. w2l translate instance ;| ...



Module ‘:Aisemb\y M Modek: [2 Model-1 [+ step: ‘:\mt\al H

2
PS siuLia

Fyle g Sy 0L 4 (el S0 I

Module: I{ Assembly M Model: |- Model-1 | Step: |2 Initial M

2
7S simuLIa
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Module: |$ Assembly V| Model: | Model-1 ™| Step: |2 Initial i

* Merge/Cut Instances X

Note: This function will create a new part and
automatically instance it into the assembly.

Part name: | ALL

Operations
® Merge

OMesh O Both
O Cut geometry

Options

Original Instances

@ Suppress O Delete

Geometry
Intersecting Boundaries

O Remove %
@ Retain %

Cancel

4= X Fill out the Merge/Cut dialog p’S SIMULIA

to0,S Ol 1y Jow JS 25 pead y0 e ol ol b b

Module: |~§Assembly ™ Model: |2 Model-1 M| Step: |2 Initial M

4= X Select the instances to merge Instances... D’S smiuLIAR



Model  Results Modula\tnssemb;y Bl Mode: [EModet ] step: [Fimital B
£ Model Database F2m % ¢

Model-1
= Parts (3)
B ALL
£l P98741536 (Part Column)
1 P9B741536 (cutter)-1
i P9B741536 (part Knee Steady)
6 P9741536 (part Worktable)
1 P98741536 (part chuck)
) P98741536 (part knee)
) P98741536 (part saddle)
@2 Materials (1)
&} Calibrations
i #® Sections (7)
& Profiles
48 Assembly
= [ Instances ()
@ X P9a741536 (Part Column)-1
@ X P9B741536 (cutten)-1-1
@ X P98T41536 (part Worktable)-1
X P98741536 (part chuck)-1
@ X P98741536 (part saddle)-1
® X P98741536 (part Knee Steady)-
@ X P9a741536 (part knee)-1
AL - -
< > 7S simuLiA

0 o 5 45 Sy b e Sl

: f“‘l)b create Step G )‘ 9 ™29 (R Step Jijo a‘)—\-\.’ EY JL>-

5 Create Step X

Mame: | Step-1
Insert new step after

Initial

Procedure type: | Linear perturbation

Buckle ~
Complex frequency

Frequency

Madal dynamics

Random response

Response spectrum

Static, Linear perturbation

Steady-state dynamics, Direct v

o |y S Ol Lo ormds uilS 5 00 10 s oS 0 0)lg Ve vAlUE lde 5 LS 40 e

S (o0



<+ Edit Step bid
Mame: Step-1
Type: Frequency
Basic  Other
Description:
Migeom: Off Ed
Eigensolver: ® Lanczos () Subspace ) AMS
Mumber of eigenvalues requested: (O All in frequency range
® Value: | 10
O Frequency shift (cycles/time]™2:
Acoustic-structural coupling where applicable:

® Include () Exclude O Project
[ Minimum frequency of interest (cycles/time):
[ Maximum frequency of interest (cycles/time):
Block size: (®) Default () Value:
Maximum number of black Lanczos steps: (® Default () Value:
Use 5IM-based linear dynamics procedures

Project damping operators

[ Include residual modes

Cancel

il Sl a9 b g mg, oo LOAD g3k €l asinteraction  Jgslo 51,05 Lo ol ol b

lo create load jgiws ;0 oS o oy |y ok WilS 8

5 Create Load ¥ % Create Load *
MName: | Load-1 Mame: | Load-1
Step: | Step-1 et Step: | Initial ~

Procedure: Frequency

A Load cannot be created in the selected step. Loads may enly be created in an analysis step.

Please select a different step. Please select a different step.

Cancel
Cancel




t w0 9 w9, oo Create boundary condition  [giws £l 4 e g

# Create Boundary Condition X
Mame: | BC-1
Step: | Initial

Category

® Mechanical

() Electrical/Magnetic
() Other

Module: [2 Load VU Model: [< Model-1 | step: [Zmitial

Types for Selected Step

Symmetry/Antisymmetry/Encastre

Displacement/Rotation
Velocity/Angular velocity
Acceleration/Angular acceleration
Connector displacement
Connector velocity

Connector acceleration

Cancel

w.a)bolfdu_i.,Jmubcu‘b

4= X Select regions for the boundary condition ( [] Create set: )

2
Sets..|  5S SipaULIA

. W



% Edit Boundary Condition *
Marme:  BC-1

Type:  Displacement/Rotation

Step: Initial

Region: (Picked)

C5YS: (Global) ﬁ? L
uz2

u3

UR1

UR2

UR3

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

oK Cancel

Module: I: Load ~  Modek: |- Model-1 ™ Step: |- Initial 4

2
2S simuLIa

w155 5o 1y 655, Ll 108D Js5le 58 00,5 it (srebo oS3 1y ol ¢ a5l 4 4255 b
aly Ghe ol 55 5 ms) e Mesh Jsslo & Jlo o) iy 1) (5550 Ll Laid 5 0 iy
L e o ,oss dependent



i Module: [ Mesh U Modek: [ Model-1 | Object: @ Assembly O Part:[
odel Database v I E %Y [}J l—..l
208741536 (Part Column) ol ™
208741536 (cutten)-1 'Y

298741536 (part Knee Steady)
998741536 (part Worktable)
998741536 (part chuck)
998741536 (part knee)
998741536 (part saddle)
Materials (1)

Calibrations

Sections (7)

Profile ~ Switch Context Ctrl+Space
Asserr  Rename...

B ins  suppress

B

BX  Hide
EX  Delete.. Del
BX  Que
Ty
@x

Show Parents

BX | ShowChikiren
@ X

Make Independent
X

Module: |~: Mesh ~  Model: |- Model-1 | Object: @

2
23S simuLIia

C eyl oo Y3 free gy, 51, 55« Mesh Control g 51 51 e



[ —— . e w

| P38741536 (Part Column)

| P98741336 (cutter)-1

| P32741536 (part Knee Steady)
| P98741536 (part Worktable)

|
! # Mesh Controls
| Element Shape
| () Hex-dominated (@ Tet () Wedge
3
+ | Technigue Algorithm
; Asis Use default algorithm
I' (@) Free [] Mon-standard interior element growth
5 1.050
ple Usamappedtri meshing on beunding
faces where appropriate
[ Insert boundary layer -
OK Defaults Cancel
Module: [ Mesh ¥ Modek: 2 Model-1 V| Object: @ Assembly O Part:|>

2
28 simuLIia

: o l> Mmesh part a3 bl b o



Module: |: Mesh ™ Model: | Model-1 | Object: @ Assembly O Part:l:
1 [
e b=
JJ
B B

™

2
7S sinuLIia

: o lo global seed ;1) i ojlasl e

Model  Results Module: |3 Mesh 2 Model-1 | Object: @ Assembly O Part:|>

£ Model Database C2 e
=4 Models (1)
= Model-1
# [l Parts (8)
@ P2 Materials (1)

3¢ Global Seeds
Sizing Controls

Approximate global size: | Eli

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

O By absolute value (0.0 < min < global size) |3

oK
B Connector Sections [
F Fields
Py Amplitudes
@ [ Loads (1)
@ [L BCs (1) v
L moe e o 5 4= [X| Setthe data using the Global Seeds dialog 2 simuLia




Module: |5 Mesh M Model: > Model-1 | Object: @) Assembly O Part'l-

[y [,

s B

2y )

e e
ol

2
P2S simuLIa

D aayls Create job 5l g g, 0 JOb Jgsle €l 4 (parns

Medule: |= Job N

B Y B

25 Createlob

Mame:

Source: | Model

Model-1

lun

b

arkd

ucl

idl Cancel
€€ STeauy



4% Edit Job *
Name: Job-1
Model: Model-1

Analysis product: Abaqus/Standard

Description:

General Memory  Parallelization  Precision

Job Type
(® Full analysis

() Restart
Run Mode
(O] Background O Queue:

Submit Time
® Immediately

Cancel

T FaEatiirEs TTT T

(w29, oo JOD Manager jgiws élw 4

5 Job Manager e
Name Model Type Status Write Input
Job-1 Model-1 Full Analysis MNone Data Check

Menitor...

Results

Create... Edit... Copy... Rename... Delete... Dismiss

I, la warning s errors :ls . MONitor o 4305 9,51, o, ol oo SUDMIt Gl b oo
0,5 sdmlin | (o5l 4l ol o Results o 50,5 canliv

b s Sl g el 51, ot L e i S 33 1 ey oSl o s b Js
M(goool.é.'l....:‘

2
25 simuLIa

The job input file "Job-1.inp" has been submitted for analysis A

Job Job-1: Analy=is Input File Processor completed successfully.

The memory allocation for job Job-1 was increased to 7992MB baszed on the analysiz estimates.
Job Job-1: Abaqus-Standard completed successfully.

Job Job-1 completed succes=sfully v
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CanS (9,5 ply oo Lo Lo 0oy Lo (5 oolatul 5,50 Frequency gg 45 Step bl 4 asg L >
F oS gl 1, UL Gl

P B symbol MU [ ResuLTanT

Pl b 4l (29 J

i B symbol  M|U M| RESULTANT | &
e o “ —~ @
e e K .2
Module: [ Visualization | Model: |2 C:/Users/alireza/Desktop/98741536/Abaqus/Dynamic Simulattion/Aluminum/Job-1.odb ™ e d I MM | |
P qus/Dy g D)

B i
%

.
a...
e

+ 4+ttt

OtDB: Job-1,0db  Abaqus/Standa JEXPERIENCE R2 Tue Jul 21 09:51:44 Iran Daylight Time 2020
ep: Step: E ]

2
PS simuLIA

sl se slpstep Joilo joly cdl> Ve aS jshiles ¢ b 1ilS 3 sladw Gl pusls (oo o >
a2y o0 ) e 5l o T (s oamline (gl w20, Ol anb ulS )

= Eile Meodel Viewport View | Result Plot  Animate F
L L T oo
- Active Steps/Frames...
Section Points...
.l ¥ FAE 34 ¥y ¥ :
: L:' }_] 1:;: Lf LE E—] .:Ax Field Qutput...
History Output...
Options...
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i Bewmlgymbol MU || RESULTANT [+ &

<]

(A0 @ K] ) |[step Name Description

Module: |: Visualization ~ Model: |2 Ci/Users/alireza/Desktop/98741536/ Abaqus/Dynamic Simulattion/Aluminum/| Step-1

=8
+ Frame
+
+ Index Description
+ 0 Increment 0 Base State
+ 1 - 3 Freq = 8.21384] )
i 2 Mode 2:Value = 4.21556E-13 Freq = 1.03335E-07 (cycles/time)
+ 3 Mode 3 Value = 5.33072E-13 Freq = 1.16202E-07 (cyclesftime)
4 4 Mode 4: Value = 5.60634E-13 Freq = 1.19168E-07 (cycles/time)
~— S 5 Mode 5 Value= 1.18462E-12 Freq = 1.73225E-07 (cycles/time)
§] E} + 6 Mode 6 Value = 1.47060E-12 Freq = 1.93005E-07 (cycles/time)
i i T Mode T:Value = 3.29933E-12 Freq = 2.89090E-07 (cycles/time)
8 Mode 8: Value = 7.74731E-12 Freq = 4.42992E-07 (cycles/time)
= 9 Mode 9: Value = 9.40328E-12 Freq = 4.88097E-07 (cycles/time)
10 Mode 10: Value = 1.07247E-11 Freq = 5.21211E-07 (cycles/time)

oK Apply Field Qutput... Cancel

st
—
.
>
I
*
<

el OYAYYY e iS5 e g 1) s BT e

n‘fﬂ Symbel U | RESULTANT hv \_"\
aF Step/Frame > |
DAL & {j || Step Name Description
Module: |: Visualization | Model: |: C:/Users/alireza/Desktop/98741336/Abaqus/Dynamic Simulattion/Aluminum/] Step-1
=8
& a&; Frame
Index Description

Increment  0: Base State

Mode 1:Value = 2.66480E-13 Freq = 8.21584E-08 (cycles/time)
Mode 2:Value = 4.21356E-13 Freq = 1.03335E-07 (cycles/time)
Mode 3: Value = 5.33072E-13 Freq = 1.16202E-07 (cycles/time)
Mode 4: Value = 5.80634E-13 Freq = 1.19768E-07 (cycles/time)
Mode 5:Value = 1.18462E-12 Freq = 1.73225E-07 (cycles/time)
Mode 6: Value = 1.47060E-12 Freq = 1.93005E-07 (cycles/time]
Mode 7:Value = 3.29933E-12 Freq = 2.89090E-07 (cycles/time)
Mode 8: Value = T.74731E-12 Freq = 4.42992E-07 (cyclesitime)
Mode 9: Value = 9.40328E-12 Freq = 4.88097E-07 (cycles/time]

B !
1873 H H
— TR R - N L ]

0K Apply Field Output... Cancel
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% Edit Material X

Name: Steel

Description: P

Material Behaviors

General  Mechanical Thermal  Electrical/Magnetic  Other v
Density
Distribution:  Uniform v &

[[] Use temperature-dependent data

Mumber of field variables: 0's
Data
Mass
Density

| I

oK Cancel




= Edit Material x

Mame: Steel

Description: s

Material Behaviors

Density

General Mechanical Thermal Electrical/Magnetic  Other &
Elastic
Type: | Isotropic ~ ¥ Suboptions

[ Use temperature-dependent data
Number of field variables: 0%
Moduli time scale (for viscoelasticity): | Long-term ~

[ No compression

[] Mo tension
Data
Young's Poisson's
Meodulus Ratio

OK Cancel

t 9, oo Create section jgiws gl & T onb b Jl>

Module: I% Property N Model: |- Model-1 v Part [: P98741536 (Part Column) M

2
PS SImMuULIA



= Create Section >

Mame: | Section-1

Category =~ Type

® ol

() Shell Generalized plane strain
) Beam Eulerian
Composite
() Other
Continue... Cancel
ol QT b b
o Edit Section b

Mame: Section-column

Type:  Selid, Homegeneous

L2
Material: | Steel P Lﬁ

[ ] Plane stress/strain thickness:

QK Cancel

w9y oo ASSigN section  jgiws £l a4 ol ol b

Module:|3- Property ™ Modek: |2 Model-1  ~ Part: |2 P98741536 (Part Column) ™

Assign
Section

2
PS SIMULIR

eyl column Jow JS bl b aols Jl>



Module: [: Property ~ Model: |- Model-1  ~  Part: |2 P98741536 (Part Column) M

2
Sets... S SIMULIA

: mo,lo DONe Gl b

% Edit Section Assignment =
Region

Region: (Picked) |}

Section

Section: | Section-column e ﬁf'._r.‘.

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

Type: Solid, Homogeneous
Material: Steel

OK Cancel

:f"'.’.)"'\’ JL‘>

Module: [ZProperty ] Modek: [ Model-1 | Part: £ P9g741536 (Part Column)

2
S SIMULIA
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: knee steady I,

Module: [Z Property V| Modek [ Model-1 V| Part: [2 P98741536 (part Knee Steady) 1

%
7S simuLIA

:knee &l

SPropety | Modek | Model-1 | Part: [2 P98741536 (part knee)

2
7S simuLIa

:saddle !,

2
PS simuLia



: m > worktable sl

Module: [ Property | Model [Z Model-1 ] Part: [£/P98741536 (part Worktable)

%
7S simuLIA

: w2 lo chuck (¢l

Module:

[ property M Model: {2 Model-1 | Part: [ P98741536 (part chuck) M

2
PS simuLia

: M)lo Cutter 6‘).3

Module: [{ Property | Modek: [~ Model-1 M| Par: [5/p9874153 (cutten-1

%
PS simuLia



: m lo Create instance g 5l s wg, 0 @ssembly  Jgslo £l 4 Jl>

sembly | Modek [ Model-1 | Step: [<mitil ]

Model  Results

S Model Database M = (£ ¥

Models (1) 7S
45 Create Instance X By

Create instances from:
@Parts O Models

Instance Type

O Dependent (mesh on part)

@ Independent (mesh on instance)

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

Auto-offset from other instances
Apply Cancel
i | Features T
% Steps (1)
B2 Field Output Requests
o i

< >

v
= [X| select the parts/models to instance from the dialog 2 simuLia

@ ool> > 0 a>,0 2+ 1) knee steady ;> rotate instance g 5 alwy a4 ol anb L J>
Pl e plhgd jemme plaie 4 aladi g0 Gl (g Al

Module: I-}Assembly M Model: [2 Model-1 | Step: |% nitial

2
28 simuLIAa

4= X/ Position of instance:

s oo Jsl column #ljsw oYL 4 1) o translate instance s 5l >



Module: [ Assembly | Modek: [Z Model-1 ] step: [Z initial ]

LN L
rawt

+

4= X Select an end point for the translation vector--or enter X,Y,Z: |0.0,0.0,0.0 ,775 sIiMuULIA

PR o v e o ot 1y Ahe i 2 simuLia
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Mudule:'}Assambly M Model: [2 Model-1 | Step: |2 Initial ™|

4= X Position of instance: 1775 sSimuLIA

: mlo translate insyance jgioo b e

Module: [ Assembly | Mode: 2 Model-1 ] step: [Znitial ]

4= X position of instance: 2 simuLia

: m ls translate instance 5l ws, o saddle :> ¢l & Ji>



Module: |:~ Assembly ~ Model:

2 Model-1 ™| Step: |2 Initial M

4= X | Select an end point for the translation vector--or enter X,Y,Z: |0.0,0.0,0.0 ‘775 SIMuULIA

. I8 st

Module: I%Assembly ¥ Model: [Z Model-1 | Step: | Initial M

)
7S simuLia

. m,lo translate instance s 5l g w9, oo WOrktable 5> élw & >



Module: |§Assembly M Model: |7 Model-1 ™| Step: | Initial ™

4= X Selectanend point for the translation vector--or enter XY, Z: | 72.10461413807,1340.3626112 p7S SIMULIA

. I8 e

Module: [ Assembly | Modek: [ Model-1 ] step: [ imitnl ]

2
7S simuLIa

o 4,0 A+ ojlail 4 Iy T rotate instance jgiws 5l lal ;o 9 mg, oo ChUCK 23> €lw 4 >
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Module:

< Assembly M Model: [ Model-1  v|  Step: | Initial M

4= X Position of instance: ;)75 SiMmuLIA

: m b0 translate instance g b

Module:

2| Assembly ~| Model: | Model-1 ™| Step: |2 Initial M

4= X Select an end point for the translation vector--or enter X,Y,Z: | JUGEE 1775 SIMULIA
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Module: [3 Assembly ~ Model: [ Model-1  ~  Step: Elnkial I

2
28 simuLIAa

: M)b rotate instance )‘ 9 ™9y P cutter 9)'.? &‘).«o L JL>-

Module: IS Assembly ~| Model: | Model-1 ™ Step: |: Initial M

4= X| Position of instance: ;775 sSimuLIA
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Module ‘:Aisemb\y M Modek: [2 Model-1 [+ step: ‘:\mt\al H

2
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Module: I{ Assembly M Model: |- Model-1 | Step: |2 Initial M
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Module: |$ Assembly V| Model: | Model-1 ™| Step: |2 Initial i

* Merge/Cut Instances X

Note: This function will create a new part and
automatically instance it into the assembly.

Part name: | ALL

Operations
® Merge

OMesh O Both
O Cut geometry

Options

Original Instances

@ Suppress O Delete

Geometry
Intersecting Boundaries

O Remove %
@ Retain %

Cancel

4= X Fill out the Merge/Cut dialog p’S SIMULIA

to0,S Ol 1y Jow JS 25 pead y0 e ol ol b b

Module: |~§Assembly ™ Model: |2 Model-1 M| Step: |2 Initial M

4= X Select the instances to merge Instances... D’S smiuLIAR



Model  Results Modula\tnssemb;y Bl Mode: [EModet ] step: [Fimital B
£ Model Database F2m % ¢

Model-1
= Parts (3)
B ALL
£l P98741536 (Part Column)
1 P9B741536 (cutter)-1
i P9B741536 (part Knee Steady)
6 P9741536 (part Worktable)
1 P98741536 (part chuck)
) P98741536 (part knee)
) P98741536 (part saddle)
@2 Materials (1)
&} Calibrations
i #® Sections (7)
& Profiles
48 Assembly
= [ Instances ()
@ X P9a741536 (Part Column)-1
@ X P9B741536 (cutten)-1-1
@ X P98T41536 (part Worktable)-1
X P98741536 (part chuck)-1
@ X P98741536 (part saddle)-1
® X P98741536 (part Knee Steady)-
@ X P9a741536 (part knee)-1
ALL-T

2
PS simMmuLIA

0 o 5 45 Sy b e Sl

: f“‘l)b create Step G )‘ 9 ™29 (R Step Jijo a‘)—\-\.’ EY JL>-

55 Create Step it

Mame: | Step-1

Insert new step after

Procedure type: | Linear perturbation

Buckle

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

Continue... Cancel
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4 Edit Step %
Mame: Step-1

Type: Frequency

Other

Description:
Mlgeom: Off
Eigensolver: ®) Lanczos (O Subspace (O AMS
Number of eigenvalues requested: () All in frequency range
(® Value: | 10
[ Frequency shift [cycles/time)*=2:
Acoustic-structural coupling where applicable:
(® Include ) Exclude O Project
] Minimum frequency of interest (cycles/time):
[] Maximum frequency of interest (cycles/time):
Block size: (®) Default () Value:
Maximum number of block Lanczos steps: (® Default O Value:
Use 5IM-based linear dynamics procedures

Project damping operators

[ Include residual modes

Cancel

4SS ol Jleel lp g w29, o0 LOAd Js5le Elw s interaction Jgsle 51,05 L ol ool b s
: m lo create load giws 5l a5

o= Create Load ¥ == Create Load >
Mame: | Load-1 Mame:
Stepr | Initial d Step: | Step-1 o

Procedure: Frequency

Loads may only be created in an analysis step. A Load cannot be created in the selected step.

Please select a different step. Please select a different step.

Cancel Cancel
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Module: |: Load ™ Model: |?Model-1 M Step: | Initial M

" X Select regions for the boundary condition ( [] Create set: ) Sets... 975 SIMULIA
% Edit Boundary Condition *
MName: BC-1

Type:  Displacement/Rotation
Step:  Initial
Region: (Picked)

Csys: (Global) [3 L

u2
us
UR1
UR2
UR3

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

oK Cancel
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Module: I: Load ™ Model: |- Model-1 ™| Step: |2 Initial %

M Module: [»:‘ Mesh U Modet: |: Model-1 | Object: @ Assembly O Part:|>

odelDatabase M T E1 B 9 [l Ly

298741536 (Part Column) e & s
298741536 (cutter)-1 Iry
292741536 (part Knee Steady) 2
292741536 (part Worktable)
298741536 (part chuck)
298741536 (part knee)
298741536 (part saddle)
Materials (1)

2
7S simuLIa

e oo s dependent 4y ie lal 0 9wy, oo MESh Jg5le 4

Calibrations

Sections (7)

Profile  Switch Context Ctrl+Space |-
Asserr  Rename...

B ins  suppress

BX  Hide

EX  pelete.. Del
X Quey

8 X

@ X
@ X
@ X

Show Parents
Show Children
Make Independent



Module: [3 Mesh ~|  Model: |- Model-1 | Object: @ Assembly: O Pa

2
7S simuLIA

Cals ppo 3 free gg, 1) 55 Mesh Control jgiws 51 51 s

. v e | e,
| P9ET41536 (Part Column) " &&T

| PO8741536 (cutter)-1 ’@ - N

| P98741336 (part Knee Steady) 24a | Mesh cgntrols

| P98741536 (part Worktable) | & i

|

| 2 Mesh Controls x

| Element Shape
OHex (O) Hex-dominated (®) Tet OWedge

+| - Technique Algorithm
Use default algorithm
[] Nen-standard interior element growth

1.050 -

ple [4] Use mapped tri meshing on bounding
faces where appropriate

[ Insert boundary layer srgn Contrals...

QK Defaults Cancel




Module: |: Mesh N~ Model: [> Model-1 M| Object: @ Assembly O Partl:

2
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: a2 lo Mmesh part a3 Gl b o

Module: |: Mesh M Model: |- Model-1 M| Object: @ Assembly O Part:l:
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M Model: |- Model-1  ~| Object: @ Assembly O Part:| >

Model | Results Module: [<] Mesh

£ Model Database Me E
=48 Models (1)
& Model-1
@5 Parts (8)
@ [Pz Materials (1)

45 Global Seeds

Sizing Controls

Approximate global size:

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

O By absolute value (0.0 < min < global size) |3

oK Defaults
B Connector Sections e
@ F Fields &
Py Amplitudes
o
# [ Loads (1) %
@ 5 BCs (1) o
i En——n 5 4= X| Set the data using the Global Seeds dialog 1775 simuLiR
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2= Edit Job *
Mame: Job-1
Model: Model-1
Analysis product: Abaqus/Standard
Description:
General Memory  Parallelization  Precision
Module: |2 Job N
Job Type
@ Full analysis
() Restart dy)
9
Run Mode
& CreateJob
®) Background () Queue: o
Source: | Model M
Submit Tirme
@) Immediately =
hr, min
s lur
R 1-
arkd
ucl
idl
Cancel £
A FEsFTREE TTT T 1
(29, oo JOD Manager ;giws élw 4 o
% lob Manager X
Name Maodel Type Status Write Input

Model-1 Full Analysis Data Check

Monitor...

Results

Create... Edit... Copy... Rename... Delete... Dismiss

I, s warning serrors .l . Monitor ,s 355 g4, 1, ol; olg oo SUbMIt GBI b s
0,8 samlie |y (o5l 4t ol o Results o 50,5 conlive

S Gd @pad wSlhae g cnl ) (B Lo Gie (e oS S8bye | ) el Sl ar g b I
M@OOL&M&‘

7
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The job input file "Job-1.inp" has been submitted for analysis. A
Job Job-1: Analysis Input File Processor completed successfully.
The nemory allocation for job Job-1 was increased to 7992MB based on the analysis estinates.
Job Job-1: Abagus-Standard completed successfully.
Job Job-1 completed successfully. v
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Module:|i«VisuaIization ™ Model: |2 C:/Users/alireza/Desktop/98741536/Abaqus/Dynamic Simulattion/Steel/Job-1.0db ™ e 4 I MM i B @\E}J
—_— ;
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= File  Model  Viewport View | Result Plot  Animate F
DEEmSE § e
e Active Steps/Frames...
Section Points...
i 34 ¥ z ¥ ¥ Y .
T A sl h X,  EekdOuput.
History Output...
Dptions...
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i Bsisymbol  M|U | RESULTANT | &

(da @ = || Step Name Description

Module: |+ Visualization | Model: |3 C:/Users/alireza/Desktop/98741536/Abaqus/Dynamic Simulattion/Steel/Job-1.| Step-1

Aril Frame

AL

it Index Description

+ 0 Increment  0: Base State

Ar 1 alue = 2.59598E-13 Freq = 8.10907E-08 (cycles/time)

i 2 Mode 2: Value = 4.34599E-13 Freq = 1.04921E-07 (cycles/time)

& 3 Mode 3: Value = 5.23614E-13 Freq = 1.15166E-07 (cycles/time)

e 4 Mode 4: Value = 5.37088E-13 Freq = 1.16639E-07 (cycles/time)

ol 5 Mode 5: Value = 1.14986E-12 Freq = 1.70664E-07 (cycles/time)

i 6 Mode 6: Value = 1.54837E-12 Freq = 1.98042E-07 (cycles/time)

it 7 Mode 7: Value = 3.31609E-12 Freq = 2.89823E-07 (cycles/time)
8 Mode 8: Value = 8.08354E-12 Freq = 4.52503E-07 (cycles/time)
9 Mode 9: Value = 8.98150E-12 Freq = 4.76974E-07 (cycles/time)

=)

Mode 10: Value = 1.04436E-11 Freq = 5.14335E-07 (cycles/time)

OK Apply Field Output... Cancel ‘

eyl BV FYY Q) Ay PSS L S SRV P JRRVY u-’)’] s

B ymbal  ~|U | RESULTANT \“’\
St X
hAan @ 7 || Step Name Description

Meodule: |: Visualization | Model: |2 C:/Users/alireza/Desktop/98741536/Abaqus/Dynamic Simulattion/Steel/Job-1.| Step-1
Frame
Index Description
0 Increment  0: Base State
1 Mode 1: Value = 2.39598E-13 Freq = 8.10907E-08 (cycles/time)
2 Mode 2:Value = 4.34599E-13 Freq = 1.04921E-07 (cycles/time)
3 Mode 3: Value = 5.23614E-13 Freq = 1.15166E-07 (cycles/time)
4 Mode 4 Value = 5.37088E-13 Freq = 1.16639E-07 (cycles/time)
5 Mode 5: Value = 1.14986E-12 Freq = 1.70664E-07 (cycles/time)
& Mode B: Value = 1.34837E-12 Freq = 1.98042E-07 (cycles/time)
T Mode T:Value = 3.31609E-12 Freq = 2.80823E-07 (cycles/time)
8 Mode 8: Value = B8.08354E-12 Freq = 4.52503E-07 (cycles/time)
9 Mode alue .98150E-12 Freq = 4.76974E-07 (cycles/time)
1 36E-11 Freg = 5.

oK Apply Field Output... Cancel
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2= Edit Material X

Name: Grey Cast [ron ASTM 40

Description:

7
Material Behaviors

General Mechanical Thermal  Electrical/Magnetic  Other >
Density
Distributicn: | Uniform “ &

[ Use temperature-dependent data
Number of field variables: 0%
Data

Mass
Density

+

0K Cancel



45 Edit Material x

MName: Grey Cast Iron ASTM 40

Description: )

Material Behaviors

Density

General Mechanical Thermal Electrical/Magnetic  Other &+
Elastic
Type: | Isotropic ™ ~ Suboptions

[ Use temperature-dependent data
MNumber of field variables: 0%
Moduli time scale (for viscoelasticity): Long-term ™

[IMe com pression

[ Mo tension
Data
Young's Poissons
Modulus Ratio
1 1.18e5

aK Cancel

: w9, oo Create section jgiws £lw 4 ol ol b Jb>

Module: |§ Property N~ Model: | Model-1 v Part < P98741536 (Part Column) M

7: 2

5
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2
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= Create Section >

Mame: | Section-1

Category =~ Type

® ol

() Shell Generalized plane strain
) Beam Eulerian
Composite
() Other
Continue... Cancel
ol QT b b
o Edit Section b

Mame: Section-column

Type:  Solid, Homogeneous

L
Material: | Grey Cast lron ASTM 40 l@

[] Plane stress/strain thickness:

QK Cancel

t 29, o ASSIgN section g Elpw 4 o] 0l b e

Module:l:- Property | Modek: |2 Model-1  ~ Part: |2 P98741536 (Part Column) %

2
DS SIMULIR
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Module: [: Property ~ Model: |- Model-1  ~  Part: |2 P98741536 (Part Column) M

2
Sets... S SIMULIA

: mo,lo DONe Gl b

4 Edit Section Assignment X
Regien

Region: (Picked) [

Section

Section: | Section-column % ﬁr.L‘*

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

Type: Solid, Homogeneous

Material: Grey Cast [ron ASTM 40

0K Cancel
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Module: £ Property ] Modek: [ Model-1 | Part: [Z P98741536 (Part Column)

2
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: knee steady I,

Module: [Z Property V| Modek [ Model-1 V| Part: [2 P98741536 (part Knee Steady) 1

%
7S simuLIA

:knee &l

SPropety | Modek | Model-1 | Part: [2 P98741536 (part knee)

2
7S simuLIa

:saddle !,

2
PS simuLia



: m > worktable sl

Module: [ Property | Model [Z Model-1 ] Part: [£/P98741536 (part Worktable)

%
7S simuLIA

: w2 lo chuck (¢l

Module:

[ property M Model: {2 Model-1 | Part: [ P98741536 (part chuck) M

2
PS simuLia

L as s cutter ol

Module: [{ Property | Modek: [~ Model-1 M| Par: [5/p9874153 (cutten-1

%
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: m lo Create instance g 5l s wg, 0 @ssembly  Jgslo £l 4 Jl>

M Model: [2 Model-1 1] step: [ initial

Model Results Module: [2 Assembly

£ Model Database M| = (E1 B ¢
Maodels (1)
45 Create Instance

Create instances from:
@Parts O Models

Parts

PO8741536 (part Knee Steady)
P98741536 (part Worktable)

P98741536 (part chuck)
P98741536 (part knee)
P98741536 (part saddle)

Instance Type
O Dependent (mesh on part)
@ Independent (mesh on instance)

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

Auto-offset from other instances
Apply Cancel
g Features T

% Steps (1)
B2 Field Output Requests
e e

2
7S simuLia

v
< > 4= X Select the parts/models to instance from the dialog

@ ool> > 0 a>,0 2+ 1) knee steady ;> rotate instance g 5 alwy a4 ol anb L J>
Pels J e olss e plgie 4 ahals 9o QL (5 aliwg

i

v Model: |> Model-1 ™| Step: | Initial

Module: [3] Assembly

2
28 simuLIAa

4= X/ Position of instance:

s oo Jsl column #ljsw oYL 4 1) o translate instance s 5l >



Module: [ Assembly | Modek: [Z Model-1 ] step: [Z initial ]

LN L
rawt

+

4= X Select an end point for the translation vector--or enter X,Y,Z: |0.0,0.0,0.0 ,775 sIiMuULIA
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Mudule:'}Assambly M Model: [2 Model-1 | Step: |2 Initial ™|

4= X Position of instance: 1775 sSimuLIA

: mlo translate insyance jgioo b e

Module: [ Assembly | Mode: 2 Model-1 ] step: [Znitial ]

4= X position of instance: 2 simuLia

: m ls translate instance 5l ws, o saddle :> ¢l & Ji>



Module: |:~ Assembly ~ Model:

2 Model-1 ™| Step: |2 Initial M

4= X | Select an end point for the translation vector--or enter X,Y,Z: |0.0,0.0,0.0 ‘775 SIMuULIA

. I8 st

Module: I%Assembly ¥ Model: [Z Model-1 | Step: | Initial M

)
7S simuLia

. m,lo translate instance s 5l g w9, oo WOrktable 5> élw & >



Module: |§Assembly M Model: |7 Model-1 ™| Step: | Initial ™

4= X Selectanend point for the translation vector--or enter XY, Z: | 72.10461413807,1340.3626112 p7S SIMULIA

. I8 e

Module: [ Assembly | Modek: [ Model-1 ] step: [ imitnl ]

2
7S simuLIa

o 4,0 A+ ojlail 4 Iy T rotate instance jgiws 5l lal ;o 9 mg, oo ChUCK 23> €lw 4 >
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Module:

< Assembly M Model: [ Model-1  v|  Step: | Initial M

4= X Position of instance: ;)75 SiMmuLIA

: m b0 translate instance [goo b

Module:

2| Assembly ~| Model: | Model-1 ™| Step: |2 Initial M

4= X Select an end point for the translation vector--or enter X,Y,Z: | JUGEE 1775 SIMULIA
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Module: [3 Assembly ~ Model: [ Model-1  ~  Step: Elnkial I

2
28 simuLIAa

: M)b rotate instance )‘ 9 ™9y P cutter 9)'.? &‘).«o L JL>-

Module: IS Assembly ~| Model: | Model-1 ™ Step: |: Initial M

4= X| Position of instance: ;775 sSimuLIA
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Module ‘:Aisemb\y M Modek: [2 Model-1 [+ step: ‘:\mt\al H

2
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Module: I{ Assembly M Model: |- Model-1 | Step: |2 Initial M

2
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Module: |$ Assembly V| Model: | Model-1 ™| Step: |2 Initial i

* Merge/Cut Instances X

Note: This function will create a new part and
automatically instance it into the assembly.

Part name: | ALL

Operations
® Merge

OMesh O Both
O Cut geometry

Options

Original Instances

@ Suppress O Delete

Geometry
Intersecting Boundaries

O Remove %
@ Retain %

Cancel

4= X Fill out the Merge/Cut dialog p’S SIMULIA

to0,S Ol 1y Jow JS 25 pead y0 e ol ol b b

Module: |~§Assembly ™ Model: |2 Model-1 M| Step: |2 Initial M

4= X Select the instances to merge Instances... D’S smiuLIAR



Model  Results
S Model Database | 3 (£ %, @

Model-1
= Parts (3)
B ALL
£l P98741536 (Part Column)
1 P9B741536 (cutter)-1
i P9B741536 (part Knee Steady)
6 P9741536 (part Worktable)
1 P98741536 (part chuck)
) P98741536 (part knee)
) P98741536 (part saddle)
@2 Materials (1)
&} Calibrations
i #® Sections (7)
& Profiles
48 Assembly
= [ Instances ()
@ X P9a741536 (Part Column)-1
@ X P9B741536 (cutten)-1-1
@ X P98741536 (part Worktable)-1
X P98741536 (part chuck)-1
@ X P98741536 (part saddle)-1
# X P98741536 (part Knee Steady)-
@ X P9a741536 (part knee)-1
ALL-T

2
PS simMmuLIA

0 o 5 45 Sy b e Sl

: f“‘l)b create Step G )‘ 9 ™29 (R Step Jijo a‘)—\-\.’ EY JL>-

57 Create Step X

Mame: | 5tep-1

Insert new step after

Procedure type: | Linear perturbation
Buckle

Frequency

Static, Linear perturbation

Steady-state dynamics, Direct
Substructure generation

Continue... Cancel
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{} Create Load

“ame: | Load-1

Loads may cnly be created in an analysis step.

Please select a different step,

4‘; Edit Step

Name: Step-1

Type: Frequency

{Basic} Other

Description:

Nigeomn: Off

Eigensolver: @) Lanczos (O Subspace (O AMS

Mumber of eigenvalues requested: (O All in frequency range
@ Value: |10
[ Frequency shift (cycles/time)*2:
Acoustic-structural coupling where applicable:
(® Include () Exclude O Project

1 Minimum frequency of interest (cycles/time):

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

Block size: @ Default (O Value:

Maximum number of block Lanczos steps: (@ Default () Value:
Use 5IM-based linear dynamics precedures

Project damping cperators

[ Include residual modes

Cancel

o {} Create Load

Mame: | Load-1

e Step: | Step-1

Procedure: Frequency

Cancel

Please select a different step.

4SS ol Jleel lp g w29, o0 LOAA Jg5le Elw s interaction Jgsle 51,05 L ol ool b o

: m lo create load jgiws 5l o8

x

A Load cannot be created in the selected step,

Cancel

El s 0 s oS iy 15 25 ASG Ll 8 ouilys oo meols 8 frequency g, o1, Step s>
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:m)‘b



Module: |: Load ™ Model: |?Model-1 M Step: | Initial M

" X Select regions for the boundary condition ( [] Create set: ) Sets... 975 SIMULIA
% Edit Boundary Condition *
MName: BC-1

Type:  Displacement/Rotation
Step:  Initial
Region: (Picked)

Csys: (Global) [3 L

u2
us
UR1
UR2
UR3

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

oK Cancel
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Module: I: Load ™ Model: |- Model-1 ™| Step: |2 Initial %

M Module: [»:‘ Mesh U Modet: |: Model-1 | Object: @ Assembly O Part:|>

odelDatabase M T E1 B 9 [l Ly

298741536 (Part Column) e & s
298741536 (cutter)-1 Iry
292741536 (part Knee Steady) 2
292741536 (part Worktable)
298741536 (part chuck)
298741536 (part knee)
298741536 (part saddle)
Materials (1)

2
7S simuLIa

e oo poxs dependent ) ie lal o 9wy, oo MESh Jg5le 4

Calibrations

Sections (7)

Profile  Switch Context Ctrl+Space |-
Asserr  Rename...

B ins  suppress

BX  Hide

EX  pelete.. Del
X Quey

8 X

@ X
@ X
@ X

Show Parents
Show Children
Make Independent



Module: [3 Mesh ~|  Model: |- Model-1 | Object: @ Assembly: O Pa

2
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Cals ppo 3 free gg, 1) 55 Mesh Control jgiws 51 51 s

. v e | e,
| P9ET41536 (Part Column) " &&T

| PO8741536 (cutter)-1 ’@ - N

| P98741336 (part Knee Steady) 24a | Mesh cgntrols

| P98741536 (part Worktable) | & i

|

| 2 Mesh Controls x

| Element Shape
OHex (O) Hex-dominated (®) Tet OWedge

+| - Technique Algorithm
Use default algorithm
[] Nen-standard interior element growth

1.050 -

ple [4] Use mapped tri meshing on bounding
faces where appropriate

[ Insert boundary layer srgn Contrals...

QK Defaults Cancel
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Model | Results Module: [<] Mesh

£ Model Database Me E
=48 Models (1)
& Model-1
@5 Parts (8)
@ [Pz Materials (1)

45 Global Seeds

Sizing Controls

Approximate global size:

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

O By absolute value (0.0 < min < global size) |3

oK Defaults
B Connector Sections e
@ F Fields &
Py Amplitudes
o
# [ Loads (1) %
@ 5 BCs (1) o
i En——n 5 4= X| Set the data using the Global Seeds dialog 1775 simuLiR
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a5 Createlob

Mame:

Source: | Model

Model-1

Continue... Cancel
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5 Edit Job X

MName: Job-1

Model: Model-1

Analysis product: Abaqus/Standard

Description:

General Memory Parallelization  Precision
Job Type
@Fullaﬂalysis

() Restart
Run Mode
® Background () Queue:

Submit Time
@ Immediately

| OK | Cancel

T Featrree TTT T

(29, oo JOD Manager ,giws élw 4



% Job Manager x

Name Model Type Status Write Input

Job-1 Model-1 Full Analysis MNone Data Check

Monitor...

Results

Create... Edit... Copy... Rename... Delete... Dismiss

I, s warning s errors .l . Monitor ;s 35,5 g4,5 1, o), ol oo SUbMIt Gl b s

0,5 sdmlin |y (o5l 4l ol o Results o 50,5 canliv
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The job input file "Job-1.inp" has been submitted for analysis A
Job Job-1: Analy=is Input File Processor completed successfully.
The memory allocation for job Job-1 was increased to 7992MB baszed on the analysiz estimates.
Job Job-1: Abaqus-Standard completed successfully.
Job Job-1 completed succes=sfully
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Bmisymbal MU || RESULTANT o &

'1D®:) @] q || Step Name Description

Step-1

Meodule: |: Visualization | Model: |3 C:/Users/alireza/Desktop/98741536/Abaqus/Dynamic Simulattion/Grey Cast Ir¢

s

Frame

Index Description

0 Increment  (: Base State

1 48E-13 Freq
o 2 Mode 2: Value = 2.72660E-13 Freq = 8.31056E-08 (cycles/time]
+ 3 Mode 3 Value = 3.37348E-13 Freq = 9.24673E-08 (cycles/time)
+ 4 Mode 4 Value = 3.50950E-13 Freq = 9.42850E-08 (cycles/time)
+ 5 Mode 5: Value = 7.45951E-13 Freq = 1.37460E-07 (cycles/time)
1 6 Mode 6 Value = 9.38716E-13 Freq = 1.33835E-07 (cycles/time)
+ 7 Mode T:Value = 2.10933E-12 Freq = 2.31148E-07 (cycles/time)

2 Mode 8 Value = 3.03517E-12 Freq = 3.57131E-07 (cycles/time)

9 Mode 9 Value = 5.87669E-12 Freq = 3.83822E-07 (cycles/time)

=

Mode 10: Value = 6.75980E-12 Freq = 4.13797E-07 (cycles/time)

OK Apply Field Output... Cancel

D EAYYAY s Ve N eV b T8 sl s |y vl ST e

Bl symbol MU ~| ResuLTanT M &
& Step/Frame X |
i(pap e ) || Step Name Description

=

Module ‘: Visualization ~| Modek |: C:/Users/alireza/Desktop/98741336/Abaqus/Dynamic Simulattion/Grey Cast Irg

Index Description

0 Increment  (: Base State

1 Mode 1: Value = 1.68148E-13 Freq = 6.52628E-08 (cycles/time)
2 Mode 2:Value = 2.72660E-13 Freq = 8.31056E-08 (cycles/time)
3 Mode 3 Value = 3.37348E-13 Freq = 9.24673E-08 (cycles/time)
4 Mode 4 Value = 3.50930E-13 Freq = 9.42830E-08 (cycles/time)
5 Mode 5: Value = 7.45951E-13 Freq = 1.37460E-07 (cycles/time)
6

7

8

9

1

Mode B: Value = 9.58716E-13 Freq = 1.55835E-07 (cycles/time)

Mode T:Value = 2,10933E-12 Freq = 2.31149E-07 (cycles/time)

Mode 8: Value = 5.03317E-12 Freq = 3.5T131E-07 (cycles/time)

Mode 9: Value = 5.87669E-12 Freq = 3.83822E-07 (cycles/time]
10: Value

oK Apply Field Output... Cancel
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