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What’s New:

What's Next:

- PTC Creo Simulate 1.0
- PTC Creo Simulate 2.0

- PTC Creo Simulate 3.0

Weighted Links: "Tips & Tricks"

Live-Demos:

Questions

- Mechanism-Connections

WHAT'S

NEW

WHAT'S

- Connections with Stiffness (e.g. Roller-Bearing)
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What’s New: PTC Creo Simulate 1.0

http://www.ptc.com/appserver/wcms/relnotes

S R Créo simulate



http://www.ptc.com/appserver/wcms/relnotes
http://www.ptc.com/appserver/wcms/relnotes

PTC Creo Simulate 1.0: User Experience
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> 3D icons for loads, constraints

> Mesh display in exploded view L o] | [om
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PTC Creo Simulate 1.0: Engineering Functionality

> General Large Displacement Analysis:
— Contacts
— Plasticity
— Hyper-Elasticity

> Nonlinear Thermal Analysis:
— Temperature Dependent Conductivity
— Generalized Convection Conditions
— Radiation Conditions

222222222

N 0.000e+08

> Modeling of nonlinear springs
> Ordering of nonlinear loads
> 2D axi-symmetric LDA

> Modeling of UCS constraints in LDA
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PTC Creo Simulate 1.0: Engineering Functionality

> Moving Heat Loads:

— Heat loads as combined functions of time and space
— Heat loads on composite curves
— Heat Loads as functions of arc length

> Generalized modeling of Total Volume Heat Load

> Base Excitation Enhancements:
— Different histories in different directions
— Linear and rotational motion of the supports
— Support G*2/Hz units of PSDs

> Calculation of von Mises stress results in Random Analyses

> Preload on bolts modeled as solids e —

> Modeling of variable thickness shells ]
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PTC Creo Simulate 1.0;: Results

> Animation of Dynamic Frequency results

> Measure vs. Measure graphs o

80000 _

70000 _§

> Animation on cutting planes

> Default Result templates

“Wnclow1* - st_2a_LOA_LDF_HeMat - of_2d_LDA_LDF_Heblat

> Output to PTC Creo View

T T T T T T T T T
200 400 800 800 10.00 12.00

max_disp_mag

1
14.00

Result Window Definition X
MName Title
Window1
Study Selection

Design Study Analysis
@ |[\ LDF HeMat | st_2d_LDA LDF_HeMat

Steps:
1 0.000000

Display type
Graph v

Quantity
Graph Ordinate (Vertical) Axis

Measure -
il || F_axial N -

Graph Abscissa (Horizontal) Axis

Measure v
@ | max_disp_mag mm v
OK 0K and Show Cancel

Analyses and Design Studies

File Edit Info
7 B X AALE

Analyses and Design Studies

Results

Run

@ Editieren  Ansicht

[ Neu.. Strg+N
[ Offnen Strg+0
Speicher Strg+S

Untitled - Creo Simulate Results

Einfigen Info Format Dienstprogramme  Fenster

r AR QR P[] B p e

i spsichem als..

=

Name Type Review results of a Design Study from Default Template n
Jooefld Standard/Modal
W st100kN Standard/Static
Description

Exportieren »

Direkte VRML.

Ergebnisse verlassen HITHLSericht
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Schnell
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PTC Creo Simulate 1.0;: Robustness

> Ability to mesh thin regions with bricks and wedges

> Ability to mesh prismatic regions with bricks and wedges

Face:

|

> Mapped meshing

> Enhanced modeling of Fasteners:
— More accurate modeling of interface between bolted components
— Modeling of bending and torsion effects
— New measure calculations

> Filtering of negative Buckling Factors

> |Increased solver memory
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WHAT'S

NEW

WHAT’S
NEXT

What’s New: PTC Creo Simulate 2.0




PTC Creo Simulate 2.0: Engineering Functionality

> Temperature History as Load of Nonlinear Static Analysis

> Lightweight Assembly Representations in Creo Simulate

> Online Help Links in Diagnostics
> Speedup of Dynamic Analysis Calculations

> General Performance Tuning

Diagnostics : AutoGEM Mesgh x
File Edit View Info

Creo R
—

Source ig...

Simulation Diagnostics for
w O The highlighted par AutoGEM O
© Part: PRTOO0Z O
@ AutoGEM will not cr AutoGEM O
@ Could not complete AutoGEM O

AutoGEM will not create any elements for this
model because there

are no parts with material properties, surfaces
with ghell definitions,

or curves with beam definitions.

Source: AutoGEM

-

Help Center

creo”

Search | advanced

(T I
Foe
P ibout vateral Asaignmen e

dml Material Assignment Dialog
dmll Guidelines for Material Assi
@ Material Orientation
@ Structural Constraints
@ Thermal Boundary Conditions: o
@ Structure Loads = ——————
@ Thermal Loads
@ Measures
@ Meshes
@ Verifying Models
€ Creating Analyses
€ Creating Design Studies
& Running Solvers
& Reviewing Results
& Common Facilities
@ Additional Information
@ Glossary
@ Simulation Advisor for Creo Simulate
@ Mechanism Design and Mechanism Dyn

@ Design Animation
Digital Rights Management in Creo Parami

QI e r—
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| For more information click here.

Close

About Material Assignment

Click Home » . Material Assignment to open the
Material Assignment dialog box. Use this dialog box to
assign material to 2D and 3D models. For 3D models,
you can assign material to the part and any volume in
part mode, and to components and volumes in
assembly mode. For 2D plain strain and axisymmetric
~models, you can assign material to surfaces. For 2D
llain stress models, the Material Assignment command
is not available. Instead you can assign materials to
shell idealizations by using the Shell Definition dialog
box.

In the part mode, you can assign material properties
to the part and the volume regions of the part. If your
model is an assembly, you can define material
assignment for any component and volume region in
the assembly.

To learn more about material assignment, see
Guidelines for Material Assignment.

After you assign a material to your model, you can
edit or delete it by right-clicking on Material
Assignment—in the Model Tree and using the Edit
Definition or Delete command, as appropriate. If you
are deleting an existing material assignment, Creo
Simulate asks for confirmation before deleting it.

12



Independent Mode - Retirement PTC

TS Bulletins

Independent Mode of Creo Simulate (Mechanica) - Retirement Notice

E Creo Simulate 2.0
File  Edit Display  Utility ] : Help

Eintempar
BEFEHL:

Jhne Titel - Kérper: partl - Gruppe: Default

RETIRED!

Last Version: Creo 2.0
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WHAT'S

NEW

WHAT’S
NEXT

What's Next: PTC Creo Simulate 3.0




Future Plans PTC Creo Simulate 3.0: Engineering Functionality P 1C

B E2EEcy - Simulate Results - Creo Parametric

> NeW Ribbon_based File~ | | Home | View | Format

@ @ @, Zoomout | %] ﬁ : (5 Transparent # Edit 4 m p p| Slow Fast = Tile & Reorder
U I for Res u ItS Reft Zoom in [2 Repaint - e Co?uous Exploded . X Delate B Cascade i Hide
3 Default View Tone Overlay & Swap 2 Show
Orientation Appearance ¥ Capping & Cutting Surfs Animation Window
von Mises Stress Animation
Stress | v | von Mises |v WES) @ & € @ L“?‘ ® i?

Interface Definition X
Name
Interface1 T

Type
Contact -

> Contact with sliding | e .

Surface

finite friction

Surface

Properties
[] Split Surfaces
Generate Compatible Mesh
Friction: Finite

Create Slippage Indicators
Static Coefficient of Friction
E]
Dynamic Coefficient of Friction

[[] Same as static
[

> Faster dynamic
analyses
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Future Plans PTC Creo Simulate 3.0: User Experience

eeeeeee

> Automatic preloads
for fasteners

Fatigue Analysis Definition

> Fatigue Analysis with

‘Analyswsz |

Multiple Load Sets

Previous Analysis = Load History

[[] Use static analysis results from previous design study
Design Study:

Static Analysis: st_2_LoadSets =
Load Set:
Name Component o=
X_Direction PLATE_WITH_HOLE Crack Definition x
Y _Direction PLATE_WITH_HOLE Name
| Crack| x
4 >
References
Surfaces

> Stre SS I n te n S Ity faCtO r P?;Tnuc_; Grid[4 3] [] Calculate factor of safsty
measures for cracks

@ Select geometrical referenc

OK Cancel

OK Cancel

|dealizations
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Future Plans PTC Creo Simulate 3.0: User Experience

Linearized Stress Repart

Foini(s}

> Improved Ul for
linearized stresses

“ Round 2
(=B Move 1

> Can enter Simulate _#nsertere
. . Warning X
Wlth fal |e d fe atU reS This model failed to regenerate. You may enter Creo Simulate with the model,

run analyses or standard design studies, and view the results. However, you
cannot run sensitivity and optimization design studies until regeneration
failures are resolved.

IR R R L
1.00 10020030, 0100650 000 OF0. 00, 0680.00100.00
Thickness Ccordnate, from Paint 1 to Paint 2

mirane sress
_ Membrane plus bending siress
Told stress

[ Do not show this warning again for the current model.

OK

> Faster entrance into vV

Simulate from N

Creo Parametric &
Creo Direct
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Future Plans PTC Creo Simulate 3.0: User Experience PtC

27 FRUNI

> Beams, shells, fasteners

[l
# insert Here}

‘aMaterials

displayed as solid geometry &=

P Beam1

\/

In addition there are many
other small, less impactful
features added to Creo 3.0

= Control | ¥/ ' & Analyses

T Maximum Element Size
T Minimum Element Size

» L Materials 3 Hard Point
v 4} Loads/Constraints
v [[fk Constraint Set ConstraintSet1
[’ Constraint2
v [t Load Set LoadSet1

‘M Hard Curve

Bl Hard Surface

=+ Edge Distribution

%, Shell Element Direction

B~ Load1 %z Displacement Coordinate System
v “g Material Assignments
a i 9 ) &7 Mapped Mesh
'3 MaterialAssign1
¥ & Analyses 1 Mesh Numbering
Bl creo3 54 Mesh ID Offset

4 lgnored Mesh Control
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Functionality: Weighted Links

Theoretical Background:

* Weighted Links allow to transfer the displacements of so called
Independent references (points, edges/curves or surfaces) to one
dependent point.

« A special technique is used to weight (average) and transfer them to the
dependent point.

* The dependent point may also rotate if the independent references enforce
a rotation by their displacements; however, a pure local rotation of an
Independent reference (e.g. of a shell or beam) is not taken into account for
the dependent point rotation.

* In opposite to rigid links the selected references do not become a rigid
body; they stay flexible.
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Use-Cases: Weighted Links

Functionality Purpose:

* [t is not easy to understand how weighted links work; in case of doubts try it
out on a simple model.

* Real structures, who are idealized with help of rigid or weighted links, often
behave somehow in between: They are neither infinite stiff nor do not add
any stiffness.

* A big advantage of weighted links compared to rigid links is that there are
no stiffness jumps at the edges of their referenced surfaces, the surfaces
can still deform.

« S0, a weighted link is a good idealization e.g. to built cylindrical joints:
Connect a beam end point (the beam represents the axis) as dependent
point to the bearing hole surface (=independent surface).
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Use-Cases: Weighted Links

Functionality Purpose:

* |dealized connection of references from one or more parts or simulation
elements to obtain a certain structural behavior

Mechanism-Connections

Simply supported shaft under
bending and torque
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Use-Cases: Weighted Links

Wide application spectrum:

* Modeling Connections with Stiffness (e.g. Roller-Bearing)

* Modeling Mechanism-Connections (e.g. Pin, Cylinder, Ball, Slider, ...

« Modelling Prestressed Screw (with Beams/Shells)

» Total Load Applied at Point: Measuring the Point-Deflection
* Applying a Moment-Free Enforced Dispacement

e Connecting Mass Elements

« Avoid Singularities

Weighied Link Definition
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Use-Cases: Weighted Links

Modeling Connections with Stiffness (e.g. Roller-Bearing)

1. Open the part A belt drive with 180° wrap angle:
“traction sheave i Torque to be transferred = 50 Nm
shaft” = Bired Minimum required belt pretension force to transfer torque = 1824.1 N
B,: Selected belt pretension (force in the loose side of the belt) = 2500 N
2. Study the components B,: Tensile force in the loaded side of the belt = 5357.14 N
of belt loading shown F Tangential force (transfers the torque) = 2857.14 N
right and think about d: Traction sheave diameter = 35 mm
which components w: Be:f width = ? mm i
: : Pgi: Belt pressure from selected belt pretension = 23.8095 MPa
:;I::gc::;;;?:;ht:‘:: PFrmax: Maximum additional belt pressure from tangential force = 27.2109 MPa

Poiile Lhad Bl " Belt tangential traction from tangential force = 8.6615 MPa

u: Friction coefficient belt-sheave = 0.3
3. Create the simulation o: Wrap angle=180° = 3.1415 rad
model and run an SPA 2T
analysis with load sets Blnq d T 21 fp=—"—=
for each of the three (e )
components of loading 2T
listed above. For by = 3

details, see cards II-IV.

0 (WCS)
-0 M- 50000 (WCS)

Workshop "Mechanica Fundamentals 1"
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» Using mu|hple load
sets

» Creating bearing
constraints for simple
support of a shaft
(tilting moment free
fixed and floating
bearing)

» Creating interpolated
forces with points

» Defining forces in
cylindrical coordinates

Prerequisites:

» Outline: Loads

» Outline: Constraints

» Outline: Analysis
Definition — Linear
Static Analysis

Context Information:

» Functionality: Rigid and
Weighted Links

» Functionality: Springs
(see the workshop
booklet “Mechanica
Fundamentals 11”)

or Wildfire 4 by Dr.-Ing. Roland Jakel
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Use-Cases: Weighted Links

Modeling Connections with Stiffness (e.g. Roller-Bearing)

T O

1. Define and omgn material: & Material Definition 4., Define «To Ground» Springs with Roller-Bearing Stiffness
(at bearing center points)

|HIGH_SIRENGTH_SYEEU

-

2. Define surface regions: Densty[7860 [ tonne/nm3 =]

(use the existing curves!) Stuctul | Themal | Miscetanecus | Appeaance | ser Defined |
Matesial Type| 1sotiopic =l
" Properties
Sub Type| Linear |
Poisson's Ratio[ 0.3
Young's Modukus| 210000 [MPa |
Coeff. of Thermal Expansion| [ =l
(_Failue Criterion Spring Property Definition x
[Distorion Energy (von Mises) | tame
Tensile Yield Stress[830 [MPa =] [Festiager] |
l& Description
FN“ =l [ Radial S|

[ Compute Coupling Automatically
x| Extensional Sfiffness
T ok ] o Koo 200000 | Kooy 0 Koz 0
—_— Kyy|200000 | Kyz 0
Kzz| 150000 |

N/ mm v

Torsional Stiffness.

T 0 Txy|0 Tz 0
Tyy[0 Tyz|0
& weighted Link Bl | Spring Property Definition x T;z 1e9

Name

Lostaged ‘ mm N/ rad -
L OK | Cancel
X Radal o

™ Compute Coupling Automatically
Extensional Stiffness
Koox| 300000 Kxy|0 Kxz|0

Kyy 300000 | Kyz|0
Kzz|0

N/ mm -

Torsional Stiffness

Tox0 Toy| 0 T 0
Tyy|0 Tyz|0
Tzz[0

mm N / rad
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Use-Cases: Weighted Links

Modeling Connections with Stiffness (e.g. Roller-Bearing)

IR &

6. Create the volume region: x| 9. Create load set
o *Beli addiional p from_T* and x

define the last acting load: ﬁm }
~ Member of Set

| — |
~ Refetences =

Section Sk. plane - Surface
Direction  Defined
Depth

Sufaces =l

Suraces : @ Indwidual B
Surtace

Surface Sets...

— e
CSYS:C Wodd (% Selected

[ Coosys TS 1 Advrced < |
i Force Per Ut Area =]

[
[ Interpolated Over Entiy i |

Define . | Defined
| [ o=
Points [_Force Moment

| Components =] | [ Components =l
1,|ll I
2[2z72109 = L ] R o
_Remove | Theta [0 Theta [0

Po-v-v:l z |[o z o

[MPa [N7mm

7. Create the load set “Belt_preload”
and define the according force (use
ayl. C9):

"
10. Create the andlysis:
o ” | Torque *| Ne ‘V Mo ;s" = 1
8. Create load set “Torque i L — |
X Relences W—
and define according [Sutoces [ Bt
§ S Sl D | [Surtacer =l
|O°dl: Sutace Sulaces  Indvidusl C Boundary
Sutace | [ Sutace
Suace Sets I | _Suace Sets I
 Propeties | Propertes
B DT 1866149 720 (| CSYS.C Wokd  C Selecied | C5Y5 € Wold G Selected
40 N0 M0 (UCS | [T piired | [ Comoys T51~ F— « »
[ | LTI | e - |
[ TotalLoad ot Port [Force Per Unit Avea | I Inertia Riekel
[Fom Tz n: Noninear Options
| [ Undoem | [_r Cactlate 1oige deformations " Inchide Contacts |
Components > Components Force 1 _Moment
[ =] =1 Lo Temporatire
st x [0 ® [o et [-=an] ’r?'tjdz-‘zl Ditionen | Comegence lml §%|
D Ay20 Mz 50000 (WCS) X ¥ o . [N (e— Method
2 2 [ | The [sesrass Theta [0 ﬁs_P”" | ‘
W [t z 0 2z 0
— 3 — [wPs [N7wen I~ Locstized Mesh Refinement
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Use-Cases: Weighted Links

Modeling Connections with Stiffness (e.g. Roller-Bearing)

Report file:

Examine the single load sets results
also in the result window and combine
them. Note that load set “Torque” and
“Belt_additional_p_from_T" in reality
just appear simultaneously!

Number of Load Sets: 3
Load Set: Belt_preload: TRACTION_SHEAVE_SHAFT
Resultant Load on Model:
in global X direction: -4.999995e+03
in global ¥ direction: 1.721589e-07
in global 2 direction: -2.906497e-18

max_bean_bending:  0.000000e+ 00
max_bean_tensile:  0.000000e+00
max_bean_torsion:  0.000000e+00

max_bean_total: 0.000000e+00

max_disp_mag: 1.479440e-01

max_disp_x: ~1.450780e- 01

x|
-
Load Set: Torque: TRACTION_SHEAUE_SHAFT
Resultant Load on Model:
lu global X direction: -5.8307h6e-06

n global ¥ direction: 1.81891ke+83
ll global 2 direction: -7.101530e-11

pprzeie
naRcs

EEEE o
55

-1

'n
§

731537e 02

Free_Torque: 5.214767e+00

Load Set: Belt_additional_p_from_T: TRACTION_SI
Resultant Load on Model:

in global X direction
in global ¥ direction
in global 2 direction: -5.623459e-11

All loadcases combined:

Displacement magnitude:
(Scale factor 50 absolute)

Failure index: I %

Principal stress vectors:

~
~
152
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Bek_preload TRACTION_SH
Torque TRACTION_SH... 1
Bed_sddtional_p_tom_T  TRACTION_SH... 1

2P0=-01
800s-01
600e-01
480e-01
2BBe-01
00Be-01
800e-01
.600e-01
400e-01
.20De-01
. 00De-01
.0BBe-02
. 08Pe-02
.000e-02
. 0BRe-02

NN NNNW

.SPo=+08
. 480=+08
. 300e+0D
.2PB0e+0D
. 100e+00
.00De+00
. 000e-01
.0BRe-01
.00Re-01
.000e-01
.00Pe-01
.000e-01
.080e-01
.000e-01
.0BPe-01

SNOLNONDWY = = =

1.480=s+03

1.280<+03

1.080e+03

B8.000e+02

- 6.000e+02
4.000e+02

2.000e+02

9.000e+00
~-2.000e+02
~4.000e+02
~-5.000e+02
-8.000e+02
~1.000e+03
-1.200e+03
. 480e+03
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Use-Cases: Weighted Links

Modeling Mechanism-Connections (e.g. Pin, Cylinder, Ball, Slider, ...)

Modal Analysis

Displacement Mag (WCS) é ggg%@ Displacement Wag (WCS) é §3§§§

(rmj {rmm) -

Deformed § zéégg Deformed §2é§§§

Miax Disp 10000 \ e N W §aa8

Scale 1.6671E+ Scale 1.86T1E+(:

Mode 1, +2.6186 %%g%g% Mode 2, +4.2466 %%g%%%
0.18750 078750
012500 0.12500
88856 880t

.. CH..

"“Window1" - ef14 - sf14 Window2" - ef14 - ef14

700000 T00000

Displacement Wag Displacement Wag (WCS)
. . N i o I
Statl C An aIyS I S Max Disp 1.0000E: i o § égggg Men Disp 1 E\ = § égggg
Scale 18671E+02 |1 026230 || Scale 18671E+02 92920
Mode 3, +5.6205E: gggggg Mode 4, +6.2485E g%gg%g
@%@@@ o
012500 012500
886388 Hd5a00

=< (..

"Windowd" - ef14 - of14

"Windowd" - ef 14 - ef14
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Use-Cases: Weighted Links

Modeling Mechanism-Connections (e.g. Pin, Cylinder, Ball, Slider, ...)

v £% Idealizations
v £ Springs

- Spring1

- Spring?2

- SpringT

- Spring8

- Spring3

- Spring4

- Spring5

- Spring6
v [l Connections

¥ [ Weighted Links

« WeightedLink1
« WeightedLink3
« WeightedLinks
- WeightedLinkg
- WeightedLink?
« WeightedLink8
« WeightedLink9
« WeightedLink11
- WeightedLink13
- WeightedLink14
« WeightedLink15
« WeightedLink16
« WeightedLink17
« WeightedLink18
- WeightedLink19
- WeightedLink20

PRRRRRRRRRPRRRPR

Name
W | |WeightedLink13

Independent Side
Surfaces

Surface : HYDR_CYL_HOUSING

Surface Sets...
Coordinate System: ® World O Selected
L. WCs
~  Degrees of Freedom

MTx MTy MTz

Dependent Side

l‘ Point "PNT2" : HYDR_CVL_HOUSING'

OK | Cancel |

Name
| WeightedLink14

Independent Side
Surfaces

Surface : HYDR_CYL_PISTON
Surface : HYDR_CYL_PISTON

Surface Sets...
Coordinate System: @ World O Selected
B | [ L.wCS
Degrees of Freedom
MTx My M7z
Dependent Side
Paint
Point "PNT4" - HYDR_CYL_PISTON

__OK | Cancel
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Use-Cases: Weighted Links

Modeling Mechanism-Connections (e.g. Pin, Cylinder, Ball, Slider, ...)

v % Idealizations
v 2 Springs

- Spring1
- Spring?2
- SpringT
- Spring8
- Spring3
- Spring4
- Spring5
- Spring6

v [l Connections

v [> Weighted Links — ;inr:i .
&. WeightedLink1 cYL T}Ip;
&' WeightedLink3 Description Advanced
- WeightedLink5 [
[+ WeightedLink6 Paint-Point
[ WeightedLink? N Point . 'Siniile e HPa_tteT
[+ WeightedL ink8 S Compue Coupng Aomaticaly B i o
B+ WeightedLink9 K:t:"s'ional Sﬁ"?{?%l_l woel0 Spring 7 Paint "PNT4" - HYDR_CYL_PISTON i
g}' WeightedLink11 KW ;99 l’z |;| ol = Properties
B WeightedLink13 ozl \ r— o
[ WeightedLink14 ry— \ Oriontation
[ WeightedLink15 Torsional Stifiness N Y-Direction defined by Vector in WC
&' WEIthEdLIﬂk1E x| 0 Txy| 0 Txz|0 N | 0
[ WeightedLink17 Tyy| 1e9 Tyz| 0 =g
[ WeightedLink18 Tzz| 169 z [0
[+ WeightedLink19 mm N / rad . Addtional Rotation
[ WeightedLink20 T =

OK Cancel
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Use-Cases: Weighted Links

Modelling Prestressed Screw (with Beams/Shells)

BEdo-o-828-0~

File - Home | Refine Model Inspect Tools View

> )

IEI ﬁ 8 Regenerate BE Pressure [ Gravity [B Planar 42 Materials & & Measures
o~ - L
By Copy Bearin Centrifugal Pin Material Assignment E] Results
Structure | Thermal Model E“I 2 Force/ @ g H.& g Displacement @ “ ¢ Analyses Close
Mode | Mode Setup [2 Paste Moment [J Temperature “[" Preload C Ball ‘e Material Orientations  and Studies v Diagnostics
SetUp - Operations ~ Loads Constraints = Materials Run

fo & [mm O e E O B %R

Model Tree

£ M10.PRT
3T BASIS
2 T-RECHTS
7 T-OBEN
£7 TVORNE
A

» CIFill 1 Weighted Link Definition

7 DTMI Name
WeightedLink1| x

» CIFill 2
s PNTO
o PNT1 Surfaces - ® Indwidual ) Intent
+ Insert Here SiEce ~—

» ‘aMaterials

v $% Idealizations

Independent Side
Surfaces v

v ¥ Beams

v iggﬁm1 Surface Sets...
i1 Shell Coordinate System: ® World O Selected
0} Shell2 phlies

o Connections Degrees of Freedom

¥ [ Weighted Links
[+ WeightedLink1
[3WeightedLink2
» 3 Properties
» o AutoGEM Controls
» ¢ Measures

MTx My MTz

Dependent Side
Paint

| Point "PNT1"

0K

Cancel

Structure : 30 : Native Mode : Default Bonded Interface

e % Select geometrical references.

B @

Hj 1 selected All v
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Use-Cases: Weighted Links

Total Load Applied at Point: Measuring the Point-Deflection

BEEHo 280~

File~ | Home | Refine Medel

s 8 Regenerate
o | E e

Structure | Thermal Model
Mode | Mode Setup C[% Paste

SetUp ~

FBE

Model Tree

[ TLAAP.PRT
% T-BASIS
£7 T-RECHTS
£7 T-OBEN
£7 T-VORNE
£ T-Y-ACHSE
% T-NULLPUNKT
» o Extrude 1
A
2 PNTO
+ Insert Here
» ‘g Materials
v #+ Loads/Constraints
¥ [ Load Set LoadSet1
B~ Load1
¥ [[{& Constraint Set ConstraintSet1
[& Constraint1
¥ [ Connections
¥ [+ Weighted Links
[+ WeightedLink1
¥ £j AutoGEM Controls
AutoGEMControl1
v ¢ Measures
& Deflection_Pnt

Operations ~

=k

Inspect Tools View
¥ Pressure [} Gravity [ Planar '3 Materials & & Measures 3
@% Bearing ﬂ* Centrifugal . & Pin '} Material Assignment ] Results o
Force/ Displacement Analyses Close
Moment EI Temperature D‘?’ Preload G Ball '] Material Orientations ~ and Studies “v Diagnostics

Loads Materials Run Close

@ B0 ™% E &

Constraints

Structure - 30 : Native Mode - Default Bonded Interface

~00-Q

Weighted Link Definition X

Name
WeightedLink1 z

Independent Side
Surfaces -

2 Individual ) Intent

Surface Sets...

Coordinate System: ® World () Selected

o, wes

Degrees of Freedom

MTx My WMz
Dependent Side
Paint "PNT0"
l OK Cancel
VLS

@ Select geometrical references.

&|@

{#y | 1 selected All
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Force/Moment Load
Name
Load1|

Member of Set
LoadSet1

References
Surfaces

~|| New...

Surfaces - @ Individual () Boundary ) Intent

Surface

Surface Sets...

Properties

Coordinate System: ® World ) Selected

Deflection_Pn|
Quantity

Displacement ¥ | mm

Component
Magnitude
Spatial Evaluation
At Point
Paoint(s)
k | |Paint "PNT0"

[] Time/Frequency Eval

Valid for Analysis Types

Dynamic Shock Analysis
Static Analysis
PreStress Static Analysis

[] Visible at higher assembly level

OK

S WCS Advanced =<
Distribution

Total Load at Point

Paint "PNT0"

Force Moment

Components A Components
X 0 X 0
Y 0 Y 0
Z 10000 z 0

N - mm N

OK Preview Cancel
Measure Definition
MName

== Details

Cancel
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Use-Cases: Weighted Links

Applying a Moment-Free Enforced Displacement”

1. Delete the surface
constraint in the hole
defined for the
previous analysis.

2. Create two points
within the hole axis

(SStep 1).

3. Create a weighted link
(=>Step 2).

4. Create a simple spring
(—=>Step 3).

5. Create an enforced
displacement at the
free spring end
(=>Step 4).

6. Define an MPA analysis
with 5 % on local disp,

strain energy and
global RMS stress.

7. Evaluate the results.

Step 1:
Create two very close points on the hole axs.

Distances from the upper hole end surface are
10 (PNT 0) and 10.7 mm.

-] A
T [

2
IFIEUTI
Ol [107000 =]
Ot sferaren

LT |

=] Fabwca | SUlFISCOT]
[oe ] coes |
Step 3:
Create a very ngid CEIITE |
simple spring IS:::‘ '
between the two —
points [Sirets El
(K=1E+14 N/mm). —feeres ——
IPoinl-Purt j'
Ponl . & Sigle © Feshae O Pajlen
Pore T
5 Foil & Segke © Faahie O Pallan
I.iil.[ﬂ [ Paneprre
Fiopertios
Estensianal Sifiness
[12t4 [H wm
Terzwrusd Stlfrmce
PNT1 [o Jrom W e
Cancel

Workshop "Mechanica Fundamentals Il

Step 2:
Insart /' Connection /
Werghted Link...

The dependent point
is PNTO.

Step 4:

Move the spring
end point PNT1
1.25 mm upwards
by a constraint.

B Weighted Link Definitien |

Hame
ﬁwdghu:l_'rkl
Indepmndant 5 e 1
Curfeces =l
Surface
Surface
Surlacs Seta. . I
Deperideril Sides
Fairk
| P PRTO"

—
O u
T—

[Comtians: |
_\:m-m-rhll hd ll.n.||
+_Falmanca:

| Pt |

Fuiret | Sage 1 Froure ™ Famen
Fead PHT1-

I.

| —
~ Pkbon
¥ e |wmpz
¥ e lwaEl
z —|waerl—

| —

R ] cueat]

r.-Ing. Roland Jakel
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Technique Purpose:

» Applying enforced
“surface” displacement
constraints that do net
create unwanted
bending moments

» Use resulting force
measures

Prerequisites:

» Example: An Office
Chair Leg

# Techniques: Applying a
Moment-Free Enforced
Displacement

Context Information:

# Functionality: Rigid and
Weighted Links

¥# Functionality: Springs

# Funchionality: Measures
{all cards are in the
workshop booklet
“Mechanica
Fundamentals 11"}
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Use-Cases: Weighted Links

Connecting Mass Elements

J Weighted Link... 3]

Connecting Mass Elements — Weighted

Links (If Advanced Licence available)

Mame:
WeightedLink

O In WF2, use light stiff beams or rigid links _
to connect the a mass element representing ;;‘::"“"5'* v
the engine mass to the chassis. We will (95 [Not Seected
connect the engine mass to the chassis |
with Point to point Weighted Links LR

O In WF3 can use Weighted Links from PNT12 (&) [Not Selected

to the four points at the bottom corners of
the engine bay

O Go to Insert>Connections>Weighted Links
or click on the Weighted Link Icon [>

O For the '‘Dependent Side’, select PNT12, the
point to which the Engine mass element is
attached.

O For the 'Independent Side’, select the 4
points at the corners at the bottom of the
engine bay; PNT2, PNT3, PNT11, PNT18
Then click OK §
These points will then show as connected in .==% i b
the model -

O
O

http://www.elite-consulting.com/DL_Files/Mechanica_Wildfire 3.pdf .ELITE,

CONSULTING
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Avoid Singularities

o Reasons for singularities can be:

o Constraints (Rigid Regions)

o Loads (point-, edge-loads)

o Geometry (,inner” sharp corners)

o Result of a singularity are are stress-peaks

o A ,Multi Pass* analysis will not converge with
dominant singularities in the model

o When analyzing a singular model with ,,Multi Pass*“:
use local measures as convergence crtiteria

o Do NOT interpret stresses near to a singularity !!!
o Solution: = Use Weighted Links

Creo Simulate: "Best Practice.CD” by Urs Simmler
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Live-Demos

Simulation-News in Creo 1.0 & 2.0 & 3.0 / Weighted Links: "Tips & Tricks"



Live: Connections with Stiffness (e.g. Roller-Bearing)

v g% Simulation Features
A 4 Volume Region 1
B Section 1
v Volume Region 2
B Section 1
% CS1
v 4} Loads/Constraints
v [ Load Set Moment
[~ Load?
H- Load3
v [+ Load Set LS_Belt Preload
[~ Load1
v [+ Load Set Belt_additional_p_from_T
[~ Load4
v '3 Material Assignments
' MaterialAssigni
v £% |dealizations
v £ Springs
E festlager
2 Loslager
v [ Connections
¥ [#- Weighted Links
[+ WeightedLink1
[F+ WeightedLink2
¥ ' Properties
¥ £, Spring Properties
Z Festlager
Z  Loslager
v o AutoGEM Gontrols
= AutoGEMControl1
=1 AutoGEMControl2

Stress von Mises (WCS) 129135
(MPa)

"Window1" - st_shaft - st_shaft

Displacement Mag (WCS)

o 0000000000000

Simulation-News in Creo 1.0 & 2.0 & 3.0 / Weighted Links: "Tips & Tricks" 37



Live: Mechanism-Connections
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Questions
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Thank You
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