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SIMULATION TIPS, TRICKS,
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SIMULATION TIPS, TRICKS, AND TROUBLESHOOTING
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SIMULATION TIPS, TRICKS, AND TROUBLESHOOTING

Utilizing

Symmetry

ENGINEER
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SYMMETRY ADVANTAGES

Cut Problem by
1
1/2, %’—8

Symmetry Acts as
Fixture

More
Accurate
Mesh

Smaller problem allows
for refined mesh

@ ENGINEER 3D!
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ADVANCED SYMMETRY

Utilize the restraint for more

conditions
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SYWIMETRY NS G116 Sy MIETE Y
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If using solids you can use cyclic
ENG'[‘I%EBO symmetry for either one O.r GSC



@yellle S ETEY

@k Static 1 (-Default-)
T Cyclic Symmetry Example
2 Connections
A0 Fi - ;
MMWES Advisor...

4] Ex
% Me 12; Fixed Geometry...

Re| £y Roller/Slider...
H] Fixed Hinge..
T& Elastic Support..
@ Bearing Fixture..
i Foundation Bolt.
Advanced Fixtures...

Hide All
Show All

Oy Copy

E Create New Folder

ENGINEER
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Fixture

voX M

Standard

Advanced(Cyclic Symmetry)

Symmetry

Cyclic Symmetry

Use Reference Geometry
On Flat Faces

On Cylindrical Faces

On Spherical Faces

&2 W race<1>
7 [l Face<2-
~" EE

Symbol Settings

o Cydic Symmetry: .




UTILIZING SYMMETRY
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UTILIZING SYMMETRY

ENGINEER
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How To

i G a2

Apply Fixture
Select Faces
Divide Loads

Q) Gsc



SYMIMETERY RUIE GOF WINIDING @GNS

Divide theloads by TWO TIMES the number of
Symmetry Cuts through a Load Bearing face
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SYMIIMETERY EXANIEVE
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SIMULATION TIPS, TRICKS, AND TROUBLESHOOTING

Virtual Wall
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N R T oy vl

« Contact type that oxm

ess of the shel taken into account
ts lik N 0 N
Face<1>@5tep-5
Face<2>@5tep-5

Penetration

contact with a Plane

ENGINEER
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SIMULATION TIPS, TRICKS, AND TROUBLESHOOTING

DRAFT
QUALITY !
MESH 1= order

(Draft Quality)

ENGINEER
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DRAFT QUALITY MESH

Linear
Deformation

First Pass @ =) @ mm) . EE)  5forder
Analysis

15t order 2M order
(Draft Quality) (High Quality)

Trend Studies




SIMULATION TIPS, TRICKS, AND TROUBLESHOOTING

Adaptive method

@Nnne

Dh-adaptive

Clp-adaptiue
h-Adaptive options

Adaptive

Meshing

L

Mesh coarsening

ENGINEER
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ADAPTIVE MESHING

X Static 1 (-Default-)

H-Adaptive P-Adaptive S

Options  Adaptive  Flow/Thermal Effects Remark

-[SW]AISI 304-)

E}} Fixtures Adaptive method
i& External Loads @none
% nes gh-adapt\\re
X p-adaptive
Result Options h-Adaptive options
Refines Element Size Refines Element Order
Target Accuracy Target Accuracy Right Click,
Properties 3 :
Accuracy Bias Max/Min Order Mesh coarsening
p-Adaptive options
Max Number of Loops Max Number of Loops I SRR !

wn
Ar 4 4

Cancel Apply Help

ENGINEER Q) Gsc

TRAINING + TECHNOLOGY CONFERENCE



SIMULATION TIPS, TRICKS, AND TROUBLESHOOTING

Angular Displacements

ENGINEER —




@y L INDRIGC AL @ OORIDINATE SYSVEM BRESUITS

@ ER[SS]
[ stress plot @
v X ™

Definition | Chart Options| Settings|

Display ~

WVON: von Mises Stress

SX: X Normal Stress
S
SZ: Z Normal Stress

Tanea UIr. O Plane
TXZ: Shear in Z Dir. on YZ Plane
TYZ: Shear in Z Dir. on XZ Plane
P1: 1st Principal Stress
P2: 2nd Principal Stress
P3: 3rd Principal Stress .
VOM: von Mises Stress i
INT: Stress Intensity(P1-P3)
TRI: Triaxial Stress(P1+P2+P3)
ERR: Energy Morm Error
CP: Contact Pressure

[“] Nafnrmad chana Y

0 ENGINEER 3D!
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@y L INDRIGC AL @ OORIDINATE SYSVEM BRESUITS

[ Stress plot ©)
v X ™

Definition ‘ Chart Options| Settings‘

Display ~
% SY: Y Normal Stress b

B |[n/mm~2 (g ~
Advanced Options ~

@

[]show as vectar plot

[]show plot only on selected entities
Display symmetric results

(® Mode Values

() Element Values

[] &verage results across boundary for parts

ENGINEER Can also be used with a plane to show results
/ TRAINING + TECHNOLOGY CONFERENCE re/atl\/e to t/,’at p/ane
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ANGULAR DISPLACEMENT CALCULATION

URES (in)

0.0087

. 0.0081
_ 0.0076

_ 0.0070
~ 0.0064
_ 0.0059
0.0053
0.0047

~ 0.0042
0.0036

0.0030
0.0025
0.0019

() ENGINEER 3D! 0 Gsc




SIMULATION TIPS, TRICKS, AND TROUBLESHOOTING

F Leveraging the

limean I
Linear Static

) ENGINEER Q) Gsc
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FEORUE = STIEENESS  DSPINGCEIENT

100 lbs 200 lbs

URES {(mm) URES (mm)
0.126 0.251
. 0.115 . 0.230
. 0.105 0209

_ 0.094 0188

_ 0.084 0168

. 0.073 0147
0.063 0.126
. 0.052 . 0.105
. 0.042 0,084

_ 0.031 . 0.063
0.021 0.042
l 0.010 0,021
0.000 0.000

ENGINEER
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SIMULATION TIPS, TRICKS, AND TROUBLESHOOTING

P>

aAA
E—

O Standard mesh
@ Curvature-based mesh
O Blended curvature-based mesh

mm i
1.48707389mm =
0.49568634mm ==

8 =
15 v &
ENGINEER

/ TRAINING + TECHNOLOGY CONFERENCE

Global Mesh

Controls

Q) Gsc



EVEIMENTS TN N GIRC1E

O Standard mesh
@ Curvature-based mesh
O Blended curvature-based mesh

E mm .

& 1.48707389mm = Use ina

A . to

s 049568634mm v .

refine

& 8 & :

“wld |15 Vs Minimum Element Size is the
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" limiting factor
ENGINEER Q) Gsc
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GLOBAL MESH

CONTREOL

8 16 32
Elementsina Elementsin a
Circle —

Elementsin a
Circle Circle

AN

X
il

aIAN
=
RSESHESS

SRS
==

0 ENGINEER 3D!
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SIMULATION TIPS, TRICKS, AND TROUBLESHOOTING

Simulating

Welds

EA”N? 'IFECNH!\ELEYRCONFEPENCE 0 Gsc



SIMULATING WELDS

Edge Weld & Spet Weld

ENGINEER
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EDGE WEI ) . QNINEWGTOR

Default-)

e |
o1 #1 Connections Advisor...
BN & Contact Set..

4 & Component Contact...

& Cor D1 Contact Visualization Plot..

D Fixture{ Find Underconstrained Bodies...

& Fixé B Spring..
L4 Bxtems o pin.. " 4

@ Spot Welds..
ceulte L E‘dge Weld. S
strd  Link.
_| W Rigid Connection...

Result {

7 Hide All
ow All

ENGINEER 3D!

TRAINING + TECHNOLOGY CONFERENCE

Weld Type
b Fillet, Single-sided

Face Setl :

Face<1>@torque tube-1

°]

Face Set2:

Face<2>@torque tube-1

°]

Intersecting Edges :

Edge<1>@torque tube-1

“1

Weld Crientation

Dlnclude the induced bending moment due to unsymmetry of the joint

loading

Weld Sizing
(@ American Standard
(C) European Standard
Electrode
EG0
Weld strength
273032388.80045277 N/m#a2

safety Factor:
@American National Standard for Automotive Lifts
() under The Hook Lifting Devices

Shell/Shell &
Shell/Solid

3

Combinations Only!

Estimated weld size

‘4 ~ | mm

GSC



EDGE WEI ) . QNINEWGTOR

Design Insight Plot
Uefine Fatigue Check Plot...

Define Weld Check Plot...
1 @ Results Equations.. Edge Weld Results @
3
List Stress, Displacement, Strain
List Weld Results... v X
4 E List Result Force...
Selection ~
» & % Compare Results...
% Fixtur E S| v
" Create Body from Deformed Shape...
XFi
1 Exterl B8 save All Plots as JPEG Files Edge Weld Connector-1 ~
4 Fe #@ Save All Plots as eDrawings
4 R
“
Mesn T Copy Type Min |Max  [mean
Resul -
=2 5 Create New Folder Weld size (mm.) 14067 7.0404  4.3801
o s Weld throat size (mm.) 099465 56147  3.4508
Jlacement1 (-Res disp-) Joint normal force (M/m) -1.6819E+05 80,441
"-Equivalent-) Shear-Weld axis force (N/m)

Plot1

Shear-Surface normal force (MN/m)

Bending moment (MN.m/m) -171.98 32062 17137
>

0 ENGINEER 3D!

TRAINING + TECHNOLOGY CONFERENCE




SEO WEL

Connectors

v X ™

Message

When using Spot Welds, you should
also define a No Penetration contact

between the two faces.

Type
$ Spot Welds

® I Face<2>@tube 30-2

7] I Face<1>@tube 30-1

® Vertex<6>@tube 301 |3
v

@ 0.25 v |lin 7

Symbol Settings

O

ENGINEER 3D!

TRAINING + TECHNOLOGY CONFERENCE

Spot Weld Diameter (in):| 0.25

Selection

ESI

ﬁg Spot Weld Connector-1/Point1

Connector Force

Type Resultant

Shear Force (M) 11.422
Aoxial Force (M) 0.4093
Bending moment (N.m) 0.0018555
Torque (M.m) 0.00090889




M@BETING I EE NVELD

|

4

Weld is Bonded to
Components

/\\

N,

\\\

Components are

No Penetration
—— to each other

(O) ENGINEER 3D: Q) Gsc




SIMULATION TIPS, TRICKS, AND TROUBLESHOOTING

Submodeling

ENGINEER
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SUBMODELING

v-

Q* Load case:
 Load C

< ﬂ% Parts

3

3

3

3

¢ (_Dafault

ﬂ% bra
@ bra
@ bra
@ bra
@ bra
ﬂ% bra
@ bra
@ bra
@ bra

® Run

a Update All Components
£ Export..
:_f Import Study Features...

@ Trend Tracker

x Create Submodeling Study
'@ Load Case Manager

a® Copy Study

2 Shell Manager

@ Plot Imported Results...

" -

(=== I

0 ENGINEER 3D!

TRAINING + TECHNOLOGY CONFERENCE

7.

% Submodel-8(-Static 2 from [Load cases]-) (-Default-Submodel-{ ~

< % Parts
4 15 platform frame-1
» ] Excluded Bodies
£ Joint group

L2 ions

e @t\ Fixtures

‘@ Displacement from parent(-Static 2 from [Load cases]—)|

ernal Loaas

@ Mesh
Result Options

Q) Gsc



SUBMODELING

=S
N
e
VAT

ENGINEER
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SIMULATION TIPS, TRICKS, AND TROUBLESHOOTING

91 Comections EDITING MULTIPLE CONTACT SETS

» ?3 Connectors

hd @ Contact Sets

8) Contact 5et-15 (-Mo Penetration<KMNUCEKLE KIT-1/Bronze
E) Contact Set-16 (-Mo Penetration<KMUCKLE KIT-1/Bronze i . )
& Contact Set-17 (-No Penetratinn<KNLICKI F KIT-1/Rron7e Simulation
E;. Contact Set-18 (-Mo Penetrat lﬂ Suppress
7 Contact Set-19 [-Bonded<KN
8) Contact Set-20 (-Mo Penetrat]
.E_'; Contact Set-21 (-Mo Penetrat) X Delete

PEE— I \ The list of selected contacts includes mixed contact types.

. . Click Yes, to convert all contacts to a common contact type.
Sirmulation .
Click Mo, to cancel.

Edit Definition...

(fy Copy i

| ok || cance |

EA”N? !E(:NHELEYRCONFERENCE 0 Gsc



SIMULATION TIPS, TRICKS, AND TROUBLESHOOTING

B

Compare

Results

ENGINEER

/ TRAINING + TECHNOLOGY CONFERENCE
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SIMULAT
ION TIPS

—— - - <9,9<_B<,LESHOOT|NG
X : : : — e \ueraum«uetam.“ \
| e EETe |

\ Result Force @ i i hgetion B \

\\ 2 52 4 ,m) e\ection‘Set(\}\“}

\ ’ Eensors

1 a8 4 A nnotations

fessagde

NNN\N

Front Plane
“",\ Top Plane
(1) Right Plane

ree body force calculations may be inaccurate
jueto global ponding con itions. 10 increase
ceurady, please consider splitting contacting
aces and adding \ocal contact sets.

L. Origin

@ () CLAMP HALF - LH...
y @ cLAMP HALF - RH<1
v @E@@EE@@
y @ CLAMP LATCH<1 > (e

y () Mates

i )ptions

() Reaction force

Selection

pemote load interface force

NN

(®) Free pody force

) Contact/Friction force

\ &) Connector force

BN

election

0) Gsc



Troubleshooting
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TROUBLESHOOTING AN ANALYSIS

-

Mesh Solution

\ /!

Results
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TROUBLESHOOTING AN ANALYSIS

oxwawce

7

“_ Vision

The NUMber 1 way to
avoid troubleisto dO It
right te first time!
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R STARTS NN TE GEGOIIMETE Y

Manufacturing
Constraints

Simulation
Requirements

(Q) ENGINEER D!
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ANALYSIS PREPARATION

Interference

Suppress

What’s
Important?

ENGINEER

/ TRAINING + TECHNOLOGY CONFERENCE

) GSC




MIINTIATZ E @@L TP ONEINT S

the amount of in your

makes

ENGINEER

TECHNOLOGY CON ENCE
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COMBINER @ OIMEONENEYS NS EONIDED (@ OINTKET

-

ENGINEER
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SIMULATION TIPS, TRICKS, AND TROUBLESHOOTING

Loeq)

ee"'*ﬂehset
o Component
Ponent
Contqct Contacts are

% your Friend!

ENGINEER S1): Q) Gsc

v



CONINETING PAGES

creating that are with each other will
minimize and make your analysis more
and
ENGINEER )) GSC

/ TRAINING + TECHNOLOGY CONFERENCE
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COMPATIBIZE NS TINCOMPATIBIE M ESE

Compatible Incompatible

) ENGINEER 3D! ) Gsc



TROUBLESHOOTING AN ANALYSIS
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MESEH SUMIANEN BEST PRACIIUES

Simplify Model for Meshing
Create Mesh...
Mesh and Run

{& Apply Mesh Control...
Failure Diagnostics...
res R
‘SF B Details...

3 (& Create Mesh Quality Plot...
» § & List Selected
» & # Prope

, (@ Hide Mesh
S Hide All Mesh Control Symbols
g E Show All Mesh Control Symbols
-~ O Copy
Result Options

2sults
Stress1 (-vonMises-)
splacement1 (-Res dis
1 (-Equivalent-)

ENGINEER

Mesh Details

Study name

.Més.h.e-r Used

Jacobian points

Max Element Size

in Element Size

Mesh guality

Total nodes

Total elements

tdaximum Aspect Ratio
Fercentage of elements

with Aspect Ratio <3

Percentange of elements

with Aspect Ratio > 10

% of distorted elements
{Jacaobian)

Remesh failed paﬂé With'incumpatible mesh
Time to complete meshihhimm:ss)
Computer name

stress analysis refined (-Without_crank-)
| Solid Mesh

 Curvature-based mesh
j-painte

590759 mm

[1.18152 mm
High

50576
29042

15.363

96.4

0.00344

0
Off

00:00:02

CHRIZ0-5520

TRAINING + TECHNOLOGY CONFERENCE

More than 95%
Less than 1-2%

Q) Gsc



ASPECT BATIGO Pl O]

Aspect Ratio

olify Model for Meshing

gl 15.363
i . 14.168
11.778
Y o s 10.583

9.388
8.193
6.998
5.803
4,608
3.413
2218
1.023

T Copy

Quality Plot
Jualityl (-Aspect

ENGINEER Lower in High
/ TRAINING + TECHNOLOGY CONFERENCE Stress Areas

) GSC




SIMULATION TIPS, TRICKS, AND TROUBLESHOOTING

So It Fails...Now What??




EINER =S

Shortest
Edge
Length




HOW DG T EIND TEE SEH@ORTE ST ENGE VENGIIE??

GEOMETRY ANALYSIS

ENGINEER
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GEOMETRY ANALYSIS

Analysis Parameters b
Insignificant geometry

ShOrteSt [] Short edges
Signiﬁca nt g ¢ | ooossrorin fo
5ma|lface5

Edge

¢ | 0.00393701in o

Sliver faces

¢ | 0.00393701in o
L
Sha 'p Angles q [ Sharp angles
Knife edges
< | 5.00deg |:

Knife vertices

¢ | 5.00deg | ~

Review

Results

@ ENGINEER 3D!
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A IS MESEH 517 E

Analysis Results L

Adjust Mesh

Size 4] 16 Small faces

(- 38 Sliver faces

0 Knife edges

- 16 Knife vertices

0 iscontinuous faces

-...0 Discontinuous edges

Remove Small
Features

Use Different | SaveReport |
Mesher |

Recalculate |




BIEENDED ¢ RN NIVRE BASED MESEER




STANDARD MESH

1d1€§

Goodies

) ENGINEER S1): Q) Gsc




MESH FAILURE DIAGNOSTICS

Mesh Failure Diagnostics

The following bodies failed to mesh:

Simulation
Mesh creation failed for the following 1 parts: E-Euss-Extrude'l
Boss-Extrudel =l-Faces )
Face-1
1. Note that refining the mesh, either by reducing the overall element size or adding a
mesh control, can, in many cases, resolve a mesh failure, E-Edges
Edge-1
2, You can start Failure Diagnostics by right clicking the mesh icon in the FeatureManager and
selecting Failure Diagnostics from the menu. EdgE-?_
Edge-3
Edge-4
— Edge-5
Mesh Failure Diagnostic
Edge-6&
Edge-7 v
Ll L

ENGINEER

TRAINING + TECHNOLOGY CONFERENCE




STANDARD MESH VS CURVATURE BASED MESH

Mesh Failure Diagnostics Mesh Failure Diagnostics

The following bodies failed to mesh: The following bodies failed to mesh:

= Boss-Extrudel [+ Boss-Extrudel
1 Faces [y
Face-1

[ElEdges
Edge-1
Edge-2
Edge-3
Edge-4
Edge-5
Edge-6
Edge-7 v

Ll Ll

EA”N? !ECNHELEYRCONFERENCE 0 GSC



STANDARD MESH

Tolerance

Mesh Parameters ~
@ Standard mesh

O Curvature-based mesh
O Elended curvature-based mesh \
@
.75in 5
i in E

bmetry

element

~a face
Sa

nodal

Ol ENGINEER 3D!

TRAINING + TECHNOLOGY CONFERENCE



STANDARD MESH

Where's the Hole??

§

) ENGINEER 3D! ) Gsc



STANDARD MESH: A WORD OF CAUTION!

Mesh Parameters L
{®) Standard mesh

OCumature-based mesh
O Elended curvature-based mesh

Gin w

A | 0.75in v 2
I TR EERNEREREETTTT 1 T}
A 015N v
TN NN EEEECT T 1]

DAutnmatic transition

ENGINEER

/ TRAINING + TECHNOLOGY CONFERENCE



GEOMETRY WEHE @K

Import
Diagnostics

Check
Entity

) ENGINEER 3D @) Gsc



IMEORT DINGINOSTIES

{& Import Diagnostics ©)
Imported Geometry - -

Repair faulty faces and gaps:

1. Click Attempt to Heal All.

2. If faults remain, hover the pointer over
the items for more information.

3. Right-click an item and select an action
from the repair menu.

Fa u I ty Fa Ce S Analyze Problem e

Faulty faces [1]

Gaps

TRAINING + TECHNOLOGY CONFERENCE

0' ENGINEER 3D! @GSC



CHEGIENVI Y

the Integrity of

the at a

level then

ENGINEER

TRAINING + TECHNOLOGY CONFERENCE

Check Entity

Check entity
Check Check
Stringent solid/surface check —
Close
® & () selected items
[ salids 'e)
Features
Surfaces

Check for Result list
Found

Help

] Invalid face(s)

] Invalid edge(s) E
[o ]

[ short edge(s)

|:| Minimum radius of curvature
|:| Maximum edge gap
[ maximum vertex gap

)) GSC



MESH TROUBLESHOOTING

Check

Interferences

() ENGINEER 3D! O Gsc



INTEREERENCE [DETEG TGN

« Treat Subassemblies as
components

* Include multibody part
interferences

ENGINEER

TRAINING + TECHNOLOGY CONFERENCE

1e -
% Interference Detection @
v X
Selected Components ~

Cardan joint.SLDASM ‘

[ Excluded Com ponents hd

Results Ca

Interferencel - 40.303mm*3

Interference? - 40.303mm~ 3

Interferences - 40.303mm* 3

-
i~

Interferenced - 40.303mm* 3

)

Ignore
D Component view
Options Ll
[Treat coincidence as interference

[]show ignared interferences

[_|Treat subassemblies as components

[ Include multivody part interferences

I:‘Make interfering parts transparent
I:‘Create fasteners folder
I:‘Create matching cosmetic threads folder

Dlgnore hidden bodies/components




REMESH EAIED EARYS NV TINGCOMPATIBIE IMESE

Mesh @

components v %

that fail Mesh Density ~
% U
Of the Coarse Fine

Reset
other components

[] Mesh Parameters hd

Advanced L

Jacobian points i -

[] oraft Quality Mesh
DAutnmatic trials for solid

Remesh failed parts with
incnmpatible mesh

ENGINEER 0 GSC
/ TRAINING + TECHNOLOGY CONFERENCE '



sGNNI E PROBIE]]
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SPLIT COMMAND

@ spiit @ \
v X |

Double-click a body file name or select a
bady callout in the graphics area to
assign the body to a new file.

Trim Tools ~
@ | Panel £ Body 2
Plane3

Resulting Bodies ~
File

<Nonex

<Nonex

<Nonex

Auto-assign Names

[ consume cut bodies

[ Propaaate visual properties

Template Settings ~
Override default template settings

Part template:

ProgramData\5OLIDWOR

0' ENGINEER 3D! @ GSC

TRAINING + TECHNOLOGY CONFERENCE




CREATE PARASOLID

@ ENGINEER 3D!

TRAINING + TECHNOLOGY CONFERENCE



AND IF THAT FAILS..CALL US!

ENGINEER

NG + TECHNOLOGY CONFERENCE
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TROUBLESHOOTING AN ANALYSIS

Engineer3D

Solving:

] 18.2%

Memaory Usage: 314,999
Elapsed Time: 185

Always show solver status when you run analysis S O I u t I O n

Continue Cancel Mare ==

ENGINEER

/ TRAINING + TECHNOLOGY CONFERENCE
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RENIENVY THE SETUE

Connectors

Boundary
Conditions

Contacts

Solution
Failure




BOUNDARY CONDITIONS

must restrain all

of the

ENGINEER

TECHNOLOGY CON ENCE

D)) GSC




CONINGTS

Review an Bonded
and NOo Penetration

contacts to verify NOINe
were Missed
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SIMULATION TIPS, TRICKS, AND NEW FEATURES

Bonded . il

Mo Penetration . purple C t t
Allow penetration (Free . Green O n a C
contact)

Shrinlc Fit Boonce Visualization

Virtual Wall vellow
Thermal Contact Resistance . e P I Ot
Insulated . G
ENGINEER GSC

/ TRAINING + TECHNOLOGY CONFERENCE



TR GUBIE SEGOTIING SN E TINERIINIREITEE

ENGINEER

TRAINING + TECHNOLOGY CONFERENCE

Options  Adaptive Flow/Thermal Effects Remark

Gap/Contact
[Jinclude global friction Friction coefficient:

|:| Ignore clearance for surface contact
|:| Improve accuracy for no penetration contacting surfaces (slower)
Incompatible bonding options

(@) Automatic

() simplified

O Mare accurate (slower)
|:| Large displacement
Compute free body forces
Solver

DAutomatic Solver Selection

Direct sparse solver ~

[Juse inplane effect

pring to stabilize madel

Use inertial relief

Results folder ‘ Ch\SolidWorks Training Files\3OLIDWORE
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CORRUPAED ST 1Y

Duplicate

Study New Study




DUPVIGCATE STy

Copy Study @* @

v X

Message Eas
This feature allows you to copy the selected
study to new study of the same type orto a
CDFHI’ Stu d!lr different type. All Simulation features from
the source study will be copied to the new

study, provided the features are supported
in the new study.

Rename
C O p y Source Study ~

Delete ¥ | static 1 v

Create Mew Motion Study St u d y |sZ:::::;me:

Configuration to use:

Create Mew Simulation Study

FEA e

Create Mew Design Study Target Study A

[T Static
Monlinear
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X ¥ static 1(-FEA-)
b @ Parts

< ?; Connections
4 @ComponentContacts

< llb Fixtures

ig External Loads

@ Mesh
Result Options

Drag & Drop

r)(
ENGINEER I .
W10 Model [ 30 Views | Motion Study 1 | i Static 1 @
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TROUBLESHOOTING AN ANALYSIS

Results
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CHECKING RENCTIGON EOREES

Result Force @ &

v %

Options ~
(®) Reaction force
Remote load interface force
(O Free body force
Contact/Friction force

Connector force

Selection ~

L) I

~

F¥:  |-0.0206 N

F¥. 200N

FZ:  |-00834 N

FRes: (500 M
~

Update

Reaction force (N) &>
Component  Selection |Entire Model
Sum X -0.020596 -0.020596
Sum ¥: 899.94 899.94
Sum Z: -0.063354 -0.063354
Resultant: 899.94 399‘9"@
Reaction Moment (N.m) b
Display Options s

[ Display resultant forces

Report Options ~
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Displacement should be INdependent osMesh
Size

Displacement
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Material

v SOLIDWORKS Materials ~ Properties  Tables & Curves Appearance CrossHatch Custom  Application Dat 4 | *
b Steel Material properties
§E 1023 Carbon Steel Sheet [SS) Materials in t_he default I_m_rary can not be edited. You must first copy the material
o to a custom library to edit it.
= 201 Annealed Stainless Steel (S5)
o A286 Iron Base Superalloy Linear Elastic Isotropic -
&= AISI 1010 Steel, hot rolled bar Sl - N/m*2 [Pa) hl
§_ AISI 1015 Steel, Cold Drawn (S5) Steel
5= AIsi 1020 :
= AISI 304
S AIS| 1020 Steel, Cold Rolled

Max von Mises Stress

ISI 1035 Steel [55)
ISI 1045 Steel, cold drawn
— AISI 304

o
=

&

§_ AlS| 316 Annealed Stainless Steel Bz

= Defined
G

3

g

= AIS| 316 Stainless Steel Sheet (S5)

AlSI 321 Annealed Stainless Steel [S! Property value Units =~
S AISI 347 Annealed Stainless Steel (5! Elastic Modulus 1.9e+011 |N/m*2
§_ AIS| 4130 Steel, annealed at 865C Poisson’s Ratio 0.29 H/A
§_ Al51 4130 Steel, normalized at 870C Shear Modulus 7.5e+010 |N/m~2
8= AIS| 4340 Steel, annealed Mass Density 8000 kg/m*3
51 4340 Steel, normalized Tensile Strength 517017000 | N/m*2
Ci ive 5t h E
8= AIsI ype 316L stainless steel ST TR 6
o Yield Strength 206807000 | N/m#2
2= AIs| Type A2 Tool Steel
s Thermal Expansion Coefficient|1.8e-005 |/K v
S Alloy Steel v
< >
< >
Click here to access more materials using
— (o] Cl Savi Config... Hel
the SOLIDWORKS Materials Web Portal. LI ose e Sl =0

ENGINEER

TRAINING + TECHNOLOGY CONFERENCE

GSC




UNITS

DOUBLE CHECK \ 7/
UNITS!

ENGINEER

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNN



MIESE QU

Results




CONNERGENGE

Function of intere st

o 20,000 40,000 E0,000 BOL0O0 100,000 120,000 140,000 160,000 180,000

Degree of Freedom

should be of
ENGINEER

/ TRAINING + TECHNOLOGY CONFERENCE

)) GSC




GO GURE TG

O

Fringe
Options

ENGINEER 3D!

TRAINING + TECHNOLOGY CONFERENCE

Discrete

won Mises [Mfmm™2 [MPa)

52,775

7 Stress Component

Point

Line

Discrete

Continuous

E‘ Fringe Options
Show Mesh

|23 Edit Definition...

P Animate...

3 @ Section Clipping...
3 @ Iso Clipping...

2 % Mesh Sectioning...

nﬂ Chart Options...

—_

G‘ Settings...

f Probe

[n)]

)

— P Vield st @) et Selected

@ Deformed Result

X Delete...

I% Compare Results...




CONV @R QNI Y

von Mises (Wmm~2 (MPa)
von Mises (N/mmA2 (P}

101,184
@90 _ 15895
- 62097 | 676
L 55208 9036
312 50608
sz L naar
I 25317
0741 16887
13849 s.a58
6956 ooz
0084

Vield strength: 206807
Vield strength: 206,507

N
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NODAL VS ELEMENTAL VALUES

- E Results |_I @ﬂ Stress plot @
|[§ Stress1 (-v %‘ Hide W X M

@x Displaceme

Definition | Chart Options | Settings
[ Strain (-Eq|§S} Edit Definition... & :
ﬁ Stress2 (-1s B Animate.. Display ~
[ Graphi (-Ti @ vont von vises s
Section Clipwing... : von Mises Stress w
ﬁ Stress3 (-En % sehien <ipping
@) Mesh Sectioning... 3 | wmme2 mapa -
Q& Chart Options.. Advanced Options (Al
G’l Settings... |:|5hcuw as tensor plot
I:l Show plot only on selected
f Probe entities
@ List Selected DDispIay symmetric results
DNnde‘u"alues
% Deformed Result

@Element‘u‘alues
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won Mises (N/mm2 (MPall van Mises (NAMMA2 (MPz))

211.242 175450

1 193,643 l 160835
L 176044 L 148221

. 1585 131,606

. 140845 _ 116992

L 123.245 o L 102,378

| 1o5eT | L oenes

| 88.048 o | 731489

| 70498 | 58535

. 52849 | 43920

29,3086
14,691
0077

— P Yield strength: 206807

35,250
17,651
Q051

—P Yield strength: 206,507
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von Mises (N/mm*2 [MPa]) won Mises [N/mm2 [MPs])

229257 219614
206507 206807
Ton0er 183,083
172002 150102

_ 152918 -

| 133893 o 128,160

[ 114 o _ 109863
| el | | L o5t
| es7e 73287

| sTam .

36.706
18415
0124

— - Yield strength: 206807

/A0
19325
0.240

— Yield strength: 206807
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ENERGY NORM EREGE

Stress Plot
00000
Stress

C
C
YEYELY

ERR: Energy

Norm Error
00000

0 ENGINEER 3D!

TRAINING + TECHNOLOGY CONFERENCE

Errar

21,853

20,032

5K ¥ Normal Stress

5Y: ¥ Normal Stress

5Z: Z Mormal Stress

TXY: Shear in ¥ Dir. on YZ Plane
TXZ: Shear in £ Dir. on YZ Plane
TYZ: Shear in Z Dir. on XZ Plane
P1: 1st Principal Stress

P2: 2nd Principal Stress

P3: 3rd Principal Stress

YOM: ven Mises Stress

IMT: Stress Intensity(P1-P3)
TR Triaxial Stress(P1+P2+P3)

ERR: Energy MNaorm Errar

CP: Contact Pressure

Stress Component
E Fringe Options
Show Mesh

|3 Edit Definition...
P> Animate...

@ Section Clipping...

no Chart Options...
G' Settings...

j’ Probe

' List Selected

= Deformed Result

l% Compare Results...

{ % Delete..

% Mesh Sectioning...
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Errar

95.000

87.004

L 7a169

. 71253

| E333

| 55422

arsor

39591

| 31675

EENL)

15,844
7929

0013

Error
95,000
87.091
L Tats3
o T12me
_ 63385
| 55457
| 47.548
| 38630
IR

N N:E)

15,913
5005
0.006
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TOUR EEEDBNCIN S NEEDED]

Session evaluation forms are located
in the

Session Name: Simulation Tips, Tricks,
and Troubleshooting

Presenter Name: Chris Olson

Please remove your completed form
and

Thank you!
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