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‘ What to Learn

<+ COSMOSWorks in Solidworks
<+ Static Analysis

“*Frequency Analysis

< Contact Analysis

< Buckling Analysis
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Static Analysis
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‘ Proced

< Create a static analysis study

<+ Assign materials to the various components of
the assembly

“*Insert restraints and loads
“*Mesh the assembly

“*Run static analysis

“*Visualize the static analysis result
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® Create a Study

Advisor.,, "
Compare Test Data. .,

Fun all Studies
Update Compaonents For 8l Studies

Define Funckion Curves, .,
Create/Edit material library...

Options. ..

Paste
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ﬁl Salid mesh
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Drescripkion

Study shresses,
displacements, strains
and Factor of safety For
components with linear
material




Apply Materials

m

- Select material source
() Use Solidworks material
) Custom defined

Q Centor library  Launch..|

(%) From library files I

cozmos materials

ASTH AZE !
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Cateqgany; | Steel |

M are: |Stainles& Steel [ferritic] |
FProperty | Description “alue Urits Temp D ependency
Ex Elastic modulus M/m™2
NUXY  Poissons ratio 02 na Constart
GXY  Shear moduls Areddl0 N/m2  Comstant
DENS  Mass density 7800 kg3 Constant
SIGXT  Tensie stiength 513613e+008  M/m™2 Constant
SIGHC Compressive strength | M/m™2 Constant
SIGYLD  ield strength 1.7233%e+008  M/m"2  Constant
ALP= Thermal expanzion coe 116008 /Kelvin Constant
ks Thermal conductiviy 18 wW/mk]  Constant
C Specifc heat 460 JAkgK)  Constamt
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® Apply Materials

< CrankPully-1
= Gray Cast Iron

“»* CrankArm-1
= Alloy Steel
** CrankArm-2
= Alloy Steel




Q Mesh

% Crankarmésle-1
% CrankPulley-1
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ER Design Scenar
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Use reference geomekry




Load/Restraints >> Force >> Along direction >> - 200N
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Mesh >> Create >> Global Size 0.6 in
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B Design Scenario
E Contact/izaps (-Global: Bonded-)

@ Mesh
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Print...
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[ ]run analysis after meshing

Mesh Progress

Part: CrankPulley-1[4 of 4]
Ewvaluating geometny...

Processing boundary. ..
F] Creating mesh...




® Run Static Analysis

Study >> Run

Fun Design Sgarin

Update all Components
Export...

Delete

Details, ..

Properties...

Copy
Paste
Save all plaks as JPEG files
Save all plaks as eDrawings
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% Mesh
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Stress Plot
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Plotl >> Animate
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- Settings for Lo Preview

[w]lntroduction
[w]Drezcription
[w]File [nformation
[w] M aterials
[w|Load & Restraint Information
[w|Contact

[w]Study Property

[w]Stresz Results

[w]Strain Results
[w|Dizplacement Results Author: TaeHaoJang
[w]Drefarmation Results
[w|Drezign Check Results
W Deszigh Scenario Fesults

Cover Page
Logo File: | |

Title: Strezz analysiz of Crank,

Compar: HCCL

[w]Concluzion
[w]Appendix
Drate:
I':ll

o Report path: |E:‘#D|:u:uments and SettingsWSc| m
+ |
+ Feport file name: |Erank-|nitial-1 | Report format: (53 HTML ) Microsoft Ward
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Report Example

Stress analysis of Crank 7 Stress Resuits

Name| __ Tyoe ]| Min__Jlocation] Max _|Location]

(0.265in 0841187
Author: Tae—guen Son : : 00717146 ' C | 2.B4092e+007 .
Plor YoM vonMises I njm2 AT N2 0905819
Maode: 3327 , MNode: 1911 In,
Company: HCCL -3.684in) 3.4340n)
1. Introduction
2. File Information
3. Materials .
4. Load & Restraint Information 3. Materials
h. Study Property
6. Contact
9: Displacement Results 1 [Crankarm—1 Zlloy Steel (550 1.17195ka  |0.000152201m" 3
10. Deformation Besults 2 Crank&m—2 Alloy Steel (S35 117195 kg |0,000152201 m”™3
11. Design Scenario Besults 3 Crankfmbxle—1  Stainless Steel feritic) 152621 ka |0.000195668m"™3
12. Appendix 4 [CrankPulley-1  Grav Castlron (SN) 9.25209ka |0.00128501 m"3




Save Report as Web Page

File >> Save As >> .mht
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Send »
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Impart and Expart, ..
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‘ Procedure

<+ Create a frequency analysis study
“*Run frequency analysis
“*Visualize frequency analysis study




Add New Study

8

advisor,.,
Compare Test Data..

Run All Studies
IUpdate Components For All Studies

Define Function Curves, .,
Create/Edit material library, .,

Opkions. ..

Paste
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Description
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® Drag & Drop

Apply Materials, Restraints and Force
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Run Frequency Analysis

Freq >> Run

Fart: Crankamésle-1 [3 of 4]
Ewaluating geometry...

Procezsing boundary. .

[F] Creating mesh...

Run Cesign Sceg'a

Update all Camponents

Export...

Delete

Details, ..

Properties. ..

Copy
Paste
Save all ploks as IPEG files
Save all ploks as eDrawings




® List Result - Mode Shape

COSMOSWorks >> List Results >> Modes

@ File Edit Wiew Insert Tools Window Help
PEFETSEE S ?
- scdvieer. (Lsthodes @A
JJ QU BE | CEB Material 4 o
= LoadsRestraint » Study name: Freg
E Drop Test Setup, ..

FTEQUEHC}'[HadJ"SEC]l Frequency(Hertz] | Period(Secondz] |

—
o ]
F&EI IE Result Options. ..
&:3} Gfa Contact/Gaps » 1073 17077 0.0058553
] b 2 11366 18089 0.0055233
e | = 3 21439 341,22 0.0029307
@ Mesh 4 26811 42671 0.0023435
@ a run A 28361 481,37 0.0022155
-« | —
is @ Plat Results
E @ Displacement. ..
@ Result Tools Skress, .,
ompare Tesk Data...
=
% ﬁt Design Scenario r T |
:E —_— Cptirization L4 e
EO ‘Eé Fatigue r Cuskomize Menu
&




. Deformation Plot
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Contact Analysis




Proced

<+ Set a global Contact/Gaps options
“*Mesh an assembly

“*Run static analysis

“*Visualize the stress results
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® Create a Study

|ImBaIance

E Solid mesh

Advisor,., &
Compare Test Data..

Run all studies
Update Compaonents For All Studies

Define Function Curves, .,
Create/Edit material library...

Opkions. ..

Paste

Skudy stresses,
displacernents, strains
and Factor of safety Faor
companents with linear
material




® Properties

i
A

ImBalance >> Properties >> FFEPIus Solver
M

Optiors |Adaptive " Flove/Thermnal Effects " Hemalk]

Gaps/Contact
[ Include glabal friction Friction cosfficient; | 0.05

[J1gnare clearance for suface contact

D Large dizplacement

Fun
Fun Design Scenario ST
Update all Components (O Direct sparse [ Use inplare effect
Export,.. ) FFE [ Use saft spring ta stabilize madel
Delete (#) FFEPlys [ Use inertial relief
Details, ..
— Results folder ‘E:WDDcuments and SettingsttSontg WD esk| E
Wi
Copy
Paske
Save all plaks as JPES files
Save all plaks as eDrawings

Ok i [ Cancel l | &pply | I Help ]




‘ Define Materials

COSMOSWorks >> Material >> Apply Materials to All... >> Alloy Steel

Study. ..

Advisor...

Loads/Restraint
Drop Tesk Setup. ..
Resulk Options. ..
Contact/Gaps
Shells

Mesh

2 v aaQaeP

|

Createfedit Material Library. ..

Update Components For Al Studies
Update All Components

Cuskomize Menu

Run

Plot Results

List Results

Resulk Tools

Repott. ..

Compare Test Data,.,

Design Scenario
Optirization
Fatigue

Parameters...
Select Al Featureds) Faces
Export...

Import Mation Loads. ..

Options...

Help

Research

about COSMOSWarks

Customize Menu

m

- Select matenial source

() Use Solidworks material

() Custom defined
Launch...

Q Centor library
(%) From library files

| cosmos matenials
151 F1E St a

AIS| 321 An
AIS| 347 An
AIS1 41305
Al51 41305
A151 43405
4151 43405
AIS] Type 3
AIS] Type b,

CT R4 AT

%
" lersiedl

gl SNU
Cagzt Carbor
Cazt Stainle

..... B Chrarne C:hai
{| 11l

Properties | Tables & Curves | Fatigue SM Curves |

~ Matenial Properties

todel Type: | Linear Elastic [satropic
Category: | Steel |
Mame: |40y Steel [55) |

Lrits
Mim™2

Property | Dezcription W alue

Ex Elastic modulus

ML Poisson's ratio m28  Na

Gy Shear modulus |7.8999998=+010  M/m"2
DENS  Mass density FI0O0ol kgém™3
SIGXT  Tenile strength 7238256264008 | M/m"2
SIGHC Compressive strength _ Mim™2
SIGYLD  “field strength E.20422e+008  M/m"2
AL Thermnal expansion coe _ Helvin

C Specific heat

94 Thermal conductivity 500 wWimEK]
480 JkaK)

| % | [ cancal | [ Edt |

Temp Dependency




‘ Restraint - Immovable

Load/Restraints >> Restraints >> Immovable

Hide All
Shaw all

Pressure. .. k

Faorce...

Gravity...
Centrifugal. ..
Remate Load. ..
Bearing Load. ..
Conneckors...
Temperature, ..

Options. ..

Copy
Paste




® Force - Normal to Plane

Load/Restraints >> Force >> Normal to Plane >> - 150 Ib

Hide all
Shiow Al

Restraints...
Pressure. ..

Gravity...
Centrifugal...

Remote Load...
Bearing Load. ..
Conneckars, ..

Temperature, ..

Opkians...

Copy
Paste

() Apply Forcefmoment
) apply normal Force

) Apply torque

mEFacm: 1=

7 I

Show presview

| |reverse direction
[

[ |Rreverse direction

D|-150I

[ Ireverse direction

[ monuniform Diskribution -




Contact/Gaps

Contact/Gaps >> Set Global Contact >> No Penetration >> Node to Node

) Bonded (Mo clearance)

) FreeiMo inkeraction)

| {:'l} Mo penetration I

Opkions:
{(*) Mode to node

| Mode o surface

' Surface ko surface

Message
Define Contact Set... lobal bonding and no-penetration contact options
Define Contack for Components, .. apply only to overlapping touching Faces,
Find Contack Sets, .,
Copy

Paste




. Create Mesh

i
///

Mesh >> Create >> 0.4 in

Hide: Mash

Shiow Mash

Hide All Contral Symbals
Show All Control Symbaols
Print...

Save As ..,

Apply Contral. ..

List Selected
Probe

Flip shell elements

Failure Diagnostics. .,
Details. .
Options...

S

Coarse - Fine

Units |in
B 0.4 [ m
i 002 | i

[Jrun analysis after meshing

Part: Bearing-2 [2 of 3]
Ewaluating geometry. .

F] Proceszing boundany. .
[F] Creating mesh. ..

(&8




® Run Static Analysis

ImBalance >> Run

Run Deﬁ! SCenario

IJpdate All Components
Export...

Delete

Details. ..
Properties.,.,

Copy
Paste

Save all ploks as JPEG files
Save all plaks as ebrawings
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. Stress Plot

.
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=0
=R
- |0

= (]

B{E Design Check

Hide:
Shiow

Stress Plot

V) X) 2,

Display

Animate. .. [\!S

Section Clipping. ..
Iso Clipping. ..
Chatt Options. ..
Setkings. ..
Axes..,

Probe

List Selected

Print...
Sawve A5 ...

Delete. ..

Copy

h |'\-'ON: wan Mises stress
E} hjmez ™
ﬁ: |Fringe

(%) Mode values

) Element values
Appky

Deformed Shape

@ Aubamatic:

lU |4151.55 |

) Defined:

lU |0.450?54

Property




. Create New Plot

Stress >> Define

Lisk... [!

ContackFriction Force. ..
Pin/Eolt Force. .

Optians... (%) Mode values

) Element walues

Apply

Copy
Paste

Cefarmed Shape
[v] p
() Automatic:

lf] 4151.55

(%) Defined:

lf] |2|:|nn

Property




Plot Setting

Setting >> No Boundary Section Clipping

Hide

Edit Definition. ..
Animate. ..
Section Clipping. ..
Iso Clipping...
Chart Options., ..

Axes... t!

Probe

e |Elin %
% |9IJ.DIZIdeg %
=]

[, 0.00deg
2 |1 ss63in

|:| Section 2

Hide

Edit: Definition.. .
Animate, .,

Iso Clipping. .. g

Opkions
Chark Options. ..
Setkings. ..
Axes... [ shows section plane
Probe
List Selected []Plat on section anly
0 Superimpose model on Prink... :-Il;céu.;llcontnur on the uncut partion of the
the deformed shape Save As ...
[ Explode after clipping
|Translucent {Part colors) Delete...
Copy
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Buckling Analysis
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Proced

<* Create a buckling analysis study

<* Assign material to the part

“»Insert restraints and pressure loading
“*Mesh the part

“*Run buckling analysis

“*Visualize the buckling analysis results by listing
critical factors and plotting buckling modes

<*Remesh the part with mesh controls, rerun the
analysis, and compare the results
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® Create a Study

Study >> Solid Mesh & Buckling

|Buck|ing

ﬁ| Solid mesh

Advisor,., s
Compare Test Data..

Fun All Studies
Ilpdate Components For All Studies

Define Function Curves, .,
Create/Edit material library, ..

Options...
Paste Optimization

Monlinear

Description

Study linear buckling
loads and mode shapes




ne Material

Solid >> Apply Material to All... >> Alloy Steel

fm

- Select material source | Properties | Tables & Eurves]
() Use Solidw/orks material R ——
O Custom defined Model Type: | Linear Elastic |satropic
Q Centor library  Launch.
(%) From library files Urits:
| cozmoz matenials
Cateqarny: | Steel |
----- HETEEPN
_____ el 321 A Mame: [4lloy Steel (55) |
----- 2151 347 din
..... AlSI 41305 Property | Description Walue Urits Temp Dependency
Cptions... | AlSI 41305 E Elgslic modu_lus M Am™2
----- AI51 43405 MUY Paisson's ratio 02E  Na
o,y - AI51 4340 5 GHY Shear modulus 78959598+ 010 M/m"2
----- AI51 Type 3 DENS  Mass density FF000001  kg/m"3

Paste ) AISI Type & SIGKT Tensile strength (723825624008 | M/m"2
EEEELaUEo SIGHC Compressive strength ~— N/m™2
@ Bicy StEa SIGYLD  ‘ield strength |B.20422e+008  M/m"2

LT ek Al C ALF Themal expansion coe _ SKelvin
----- Cazt Carbar ks Themal conductivity B0 wimK)
C Specific heat B0 Wkak)

----- Cast Stainle
----- B Chrame q}ai
Il

| ok, | [ caneel | [ Edt | [ Hep |




‘ Restraints

Load/Restraints >> Restraints >> Immovable

Tvpe
| |Imm0vable(No translation) I

V| —

Showy presview

Hide All
Showy All

Pressure... g

Farce...
Graviky...
Centrifugal...
Remote Load. .,
Bearing Load. ..
Conneckars. .,

Symbiol settings

Temperature, .,

Options...

Copy
Paste




‘ Pressure

Load/Restraints >> Pressure >> Normal to -100 psi

Pressure

V) X) 2

F_‘!'_essure T eeemsses— .
I (%) Mormal to selected Face

(I Use reference

i

show preview

Hide Al
Shiow All

Pressure Yalus

E| |English (IP5)

w100l | psi

Restraints. ..

Farce... g

Gravity. .,

[Jreverse direction

Centrifugal...
Remobe Load. ..
Bearing Load. ..

Caonnectars,,, | SRR
Temperature, ..

Options. ..

Copy
Paste




. Create Mesh

Mesh >> Create >> 0.25 in

resh
V) &) 2
MeshParameters: ... -
Coarse - Firne
Units |i,.I
Hide Mesh % ||3,25| | in
Show Mesh
Hide &l Contral Symbols i 0.0125 i
Show &l Control Symbaols
Print... Reset ko default size
Save hs ...
[Jrun analysis after meshing
Apply Control, .. .
| Create... |
r

=4

List Selected
Probe




® Run Buckling Analysis

Buckling >> Run

Run Desi#cenario

Update all Components
Export...

Delete

Details, ..
Properties. ..

Copy
Paste
Save all ploks as JPEG files
Save all plots as ebrawings




® List Result - Mode Shape

mnman

COSMOSWorks >> List Result >> Modes

| e 2o an
q Advisar, .,
! Material 4 Q‘ gz w ﬂ J_| 5‘
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® Deformation Plot

Critical Load Factor = 705
Critical Buckling Load = 70,500 psi
(Pressure * Critical Load Factor)
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® Rerun Buckling Analysis

Buckling >> Run
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® List Result - Mode Shape
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. Deformation Plot

Critical Load Factor = 695.4
Critical Buckling Load = 69,540 psi
(Pressure * Critical Load Factor)







