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User Experience

> Automatic preloads
for fasteners

> Fatigue Analysis with
Multiple Load Sets

> Stress intensity factor
measures for cracks

‘Analyswsz
Description:

Previous Analysis = Load History

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

Static Analysis:
Load Set:

st_2 LoadSets

Name Component
X_Direction PLATE_WITH_HOLE
¥_Direction PLATE_WITH_HOLE

<

Output

Plotting Grid |4 5

[ Calculate factor of safety

OK Cancel

Connecting Solids
Fastener Type
Bolt

References

Fastener Head and Nut Diameter

150 mm v

Base Analysis to scale Fastener Preloads

Fatigue Analysis Definition X l
Name:

[ Fix Separation ] Frictionless Interface
Do

Crack Definition
Name

|Crack1| x

References
Surfaces

x
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@ Select geometrical referenc

OK Cancel
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hell Crack
air v
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User Experience

Linearized Sress Repart

> Improved Ul for
linearized stresses

-030 %
035 e
*.040] Vot
Zo045 ] i
~o0s0]
.05 /
%060
7 Round 2 o>
B e i e e s e e
(=B Move 1 00 10,00 060 060,050 060 00,0080 0480,00100.00
Thickness Coordnate, from Point 1 to Paint 2

mirane sress
Membrane plus bending siress
Told stress

> Can enter Simulate | #nsertere
. . Warning X Dows
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.

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

OK

> Faster entrance into b
Simulate from
Creo Parametric &
Creo Direct
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User Experience

FRONT

> Beams, shells, fasteners

# insert Here]
‘allaterials

displayed as solid geometry [

> |n 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 i Hard Point
v 4} Loads/Constraints FHard Curve
¥ [k Constraint Set ConstraintSet B Hard Surface
[’ Constraint2 T Edge Distribution
v [t Load Set LoadSet1 {2, Shell Element Direction
B~ Load1 %z Displacement Coordinate System
v “g Material Assignments
a i g ) &7 Mapped Mesh
'3 MaterialAssign1
¥ & Analyses 1 Mesh Numbering
Bl creo3 54 Mesh ID Offset
4 lgnored Mesh Control
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Engineering Functionality

. EEEey - Simulate Results - Creo Parametric
> New Ribbon-based | ome | view | Formt
U I for Res u ItS @ @ @, Zoomout | %] G (5 Transparent # Edit 4 m p p| Slow Fast = Tile & Reorder
Repaint B - Exploded Delete Cascade 3 Hide
Refit Zoom in [ Repain = Shaded | Continuous e New * Delete & b
3 Default View Tone Overlay & Swap B Show
Orientation Appearance ¥ Capping & Cutting Surfs Animation Window

von Mises Stress Animation

Stress | von Mises |v WES)

o oonmn of b

Q& & @®w &

Interface Definition
Name
Interface1

Type
Contact

References
Surface-Surface

> Contact with sliding
finite friction

Surface
Surface - FRICTION1
Surface

Properties
[] Split Surfaces
Generate Compatible Mesh
Friction: Finite

Create Slippage Indicators
Static Coefficient of Friction

35.0000
325000
30.0000
27,5000
250000
225000
200000
17.5000
15.0000
125000
10.0000
7.50000
5.00000
2.50000
0.00000

E]
Dynamic Coefficient of Friction
[[] Same as static

[

> Faster dynamic

analyses

'/ \ \ PTC Creo* Simulate

contact with finite friction
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Live: Contact Analysis with finite Friction

Clip Analysis: LDA / Contact with finite Friction

“Window 1 - cont_clip - cont_clip

Stress

Cale 1.0000E+0H
Step 30, Tisacemimi

o

~ | von Mises

T pwies)

4.262e+01
3500e+01
3.250e+01
3.000e+01
2.750e+01
2500e+01
2.250e+01
2.000e+01
1.750e+01
1.500e+01
1.250e+01
1.000e+01
7.500e+00
5.000e+00
2500e+00
0.000e+00
8444e-05

“Window 1" - cont_clip - cont_clip

Measure -

(M)
may_disp x&mm
Scalg 1.0000E+00

6.00 —

-6.00

-18.00-1600-14.00-1200-10.00-800 600 -400 -2.00 0.00

man_disp_x
- . F_dip
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MName

Interface2 - 4
Type
Contact -
References
Surface-Surface -

Surface : (@) Individual () Intent
Surface : CLIPPRT
Surface : (@) Individual () Intent
Surface : TUBE_D_25MM.PRT
Properties
[ spitt Surfaces
Generate Compatible Mesh

Friction: | Finite -

Static Coefficient of Friction

2

Dynamic Coefficient of Friction
[wf same as static

0K Cancel



Movies/Contact_Analysis_with_finite_Friction.wmv
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9.

Meaningful “config.pro”’-Options

Replace Templates in Installation Directory

Inheritance-Feature to create a dependent Copy

Constrain the Center of a Hole

Temperature-dependent Material Properties

Hydraulic Pressure Load

2D-Pressfit Analysis

Mapkeys in Postprocessor

Use deformed Model in Creo Parametric

10. Result-Export for Creo-View
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# 1. Meaningful “config.pro”-Options
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# 1. Meaningful “config.pro”-Options

Speed up the Model-Setup / Postprocessing with meaningful “config.pro”-Options

* sim_pp_legend levels 15
* sim_pp_template_dir D:\PTC\admCreo3\bibliothek\mechanica

* sim_pp_background_color white

. . . Find Option X
« sim_display_current_csys triad YES :
1. Type keyword
. . sim_ Find now
 sim_display_z_buffered NO — .

[] search descriptions

e sim_results_on_first_pass YES

2. Choose option

Name Description
° 1 1 =im_accurate_asm_links  Forces assembly link calculations { =
SIm_SO|Ver_memory_a|Iocatlon 8192 sim_additive_mass Treatz Mass ldealizations as additi

sim_agem_delete_mesh_... ¥es - Deletes the points ingerted d

sim_agem_edge_by_crv... Sets the default value for the ratio| _

...... L] 3

3. Setvalue

no * * | Browse..

5 Add / Change Cloze
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# 2: Replace Templates in Installation Directory
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# 2: Replace Templates Iin Installation Directory

Meaningfull Templates are accelerating the Postprocessing

rCopyFiIe | x .|1

« Sim_pp_static_template.rwt

There is already a file with the same name in this location.

« sim_pp_non_lin_static_template.rwt clickthefleyouwantto keep

- Copy and Replace
Replace the file in the destination folder with the file you are copying:

e sim_pp_modal template.rwt . sim_pp static_temp

’ sim_pp_static_templa
“a Size: 6.23 KB

PTC admlCreoS | Date modified: 28,0320

Home adm|Creo3 Installation Konfiguration Startobjekte ~Mapkeys UDF's Tipps

« Examples:

Simulate Results - PTC Creo Parametric =3 %

— D:\PTC\Cre030_MO020\Creo 3.0\M020\Common
Files\mech\text\results_templates

Vot = oy

Frame 2of 16

(mm)
Deformed
P v

| results_templates

Scale 1
o
@Uv\ |/ « Data(D:) » PTC » Creo30_M020 » Creo30 » MO20 ¢ CommonFiles b mech b text b results templates + [ 4 ][ search resu... 2] Loadset Loa!
Fie Edit View Tools Help
Organize v Includeinlibrary v Sharewith v Bum  Newfolder =~ 0 @
b 1l process_guide * Neme - Date modified Type Size : :
(3" "] tabl
| =] [ttt 5] sim_pp_buckling_template.nwt 16.01.2015 11:41 RWT File 3KB &~ & & |aae EEe [Scnd
4 | text mad R B 4| 7 Ll
- [ sim_pp_fatigue_template.rwt 160120151141 RWTFile 7K8
| compiled_resource ' : = o —
i [5) sim_pp_fem _modal_template.wt 160120151141 RWTFile 2k8 e - -
b L german s > (wes) = wes)
4 sim_pp_fem_static_template.nwt 160120151141 RWTFile kB
& 1 licensin g L (= (MPa) (MPa)
B wooune [ sim_pp_modal template.nwt 150420141719 RWT File 2k8 Doformed Botiemod
[ si 160120151141 RWTFile 7KB Scale 14811E+ Scale L4811+
[ s
& si
L]

160120151141 RWT File 2K8 Loads Loads
e 28032013093  RWTFile 7k8
& tmp sim_pp._steacly_thermal_template.rwt 16.01.2015 11:41 RWT File 4kB
b 1L e winbd @
l 9 items
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# 3. Inheritance-Feature to create a dependent Copy

DEHo- -2 HF~0]

File = Model Analysis Annotate
::t" _E Copy H} User-Defined Featu

[ Paste ~ I"II Copy Geometry £ Point ~ Y
Regenerate Plane y Sketch
- X Delete ~ @ Shrinkwrap Z—K* Coordinate System
Operations + Get Data + Datum +
Merge/inheritance
§ﬂ Hﬂ_'l L] Copy From
Model Tree ‘ﬁ.ll - Independent Geol .
Mergellnheritance
P~ Layout Feature o
! reate a merge or an inhertance
[ PRTO001.PRT Creat herit;
S TBASE ) import feature.
DT-WCHTS Feature Recogniti- .

¥
Render Tools View Flexible Mo

re B ’!' Axis
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# 3: Inheritance-Feature

Use Inheritance-Feature in Creo Parametric to create a dependent Copy
 PTC Windchill PDMLInk will take care about

this Relationship

» Use Flexible Modelling Extension (FMX) for

Simplification

Flexible Modeling Applications

Rounds/ Geometry  Move Offset Modify
Chamfers £ Rules

&
e : D ﬂ ljf,// D|(C wirror ::i!. ]l'f— [,_\\ 'Z]
' H“ — 23] Flexible Pattern %4 Edit Chamfer = n n

- Anabytic _@ Substitute

Transform

% Edit Round

Pattern Symmetry  Rounds/ Aftach Remove
Chamfers +

Recognition Edit Features

PTC Creo Simulate 3.0: News / 10 "Tips & Tricks"

DB8HEHo- -2 F -3+
File= | Model = Analysis Annotate Render Tools View  Flexible Model

g Sgcoy 3} User-Defined Feature g ey

0=

Paste + |4 Copy Geometry %* Point = n
Regenerate Plane Sketch  Ext]
- X Delete « _\Z'f Shrinkwrap j{lﬂ Coordinate System
Operations = Get Data Datum +
— Merge/inheritance
§u | 3 Copy From

Model Tree T& - Independent Geol

B Merge/lnheritance

i Lavout Feature . .
(- PRTO001.PRT Create a merge or an inheritance

HATBASE ) import feature
7 T-RECHTS Feature Recogniti.

7 T-OBEN

[T T-VORNE

/ Tr.AcHse

% % T-HULLPUNKT
v -|jli| External Inheritance id 2013
B DEFAULT_CSYS
7 RIGHT
£ ToP
£7 FRONT
b Glo Revolve 1
b [13] Pattern 3 of Revolve 2
» (23] Pattern 6 of Round 1
. Sketch 1
- [23] Pattern 4 of Swept Ble
» (23] Pattern 5 of Round 2
v Round 3
[_[Remove 1]

# Insert Here
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# 4: Constrain the Center of a Hole

v g deakzations
v £ Springs
ﬁ Spring1
v [ Connections
v [+ Weighted Links
[ WeightedLink1
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# 4. Constrain the Center of a Hole

* By using:
— Weighted Link: Hole / Center Point
— Very stiff Spring "to Ground” from

Center Point

Hole can be constrained in the Center without loosing Flexibility

Mame
SHFFFFFF

Description

B’ Compute Coupling Automatically
Extensicnal Stiffness

Koot | 18+15 Koy | 0

Kyy| 1e+15

Spring Pr

Kxz| 0

Kyz| 0

Kzz|1e+15

Nim

Weighted Link Definition x
Name
WeightedLink1| E 4
Independent Side
Surfaces -

Surfaces - (@ Individual () Intent

Surface
Surface
Surface 5ets...
Coordinate System: (@) World () Selected
Jawes
Degrees of Freedom
M My M1z
Dependent Side
Paint
Spoima flctind Point “T-NULLPUNKT"
Name
Spring1
Type OK Cancel
To Ground
References X
Points : (@ Single () Feature () Pattern () Intent
Point "T-NULLPUNKT™
Properties
Spring Property
Stfffff * | More...
Coordinate System: (® World () Selected
Tow
s WC
0K Cancel
-
Torsional Stiffness
Txx| 1e+15 Txy| 0 Txz
Tyy| 1e+1 ¥z
Tzz| 1e+15
m M/ rad -
OK Cancel
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Movies/Tip_01.wmv

A N b

# 5. Temperature-dependent Material Properties




# 5: Temperature-dependent Material Properties

The following Material Properties can be dependent from Temperature:

Functions X

File

« Poisson’s Ratio ' D71 s X

[sT_a7.0 |
NE‘ o Tarmm
LEEET Create new function. I
J
 Young’s Modulus
Densty |7.96-05 kgimm*3 =
Structural | Thermal Miscellaneous Appearance User Defined
. Function Definition X |:
Symmetry | Isotropic -
e COe ermal eXpansion
.
Stress-Strain Response | Linear R M B - Name
.
FUNCTION |
Press the Right Mouse Bottom (RMB) s e 13 @
Function... |:
= e Young's Medulus | 210000 - -
“ (WCS) 500000 Parameter... Deseription
e :;Z ggE Coeff. of Thermal Expansion | 1.2e-05 Undo - L
425000 Mechanisms Damping -
400,000 cut
375.000 Copy
250,000 Material Limits Paste
325.000 ; ’_
200,000 Tensile Yield Stress Delete b
275,000 o Definition
250,000 Tensile Utimate Stress Select Al -
225000 Table -
200,000 Compressive Ulimate Stress. ‘ | MPa -
175.000 - J—
= b0 R
125000 S M
130000 ailure Criterion
Nene ~ Temperature Value
Fatigue o} 210000
fone e 100 210000
r— SE=cree - 00 200000
{mm) 0.75568
c
3efogea P 070530 Ok Cancel 00 180000
ax Disp 2
- Scale 1.2406E+01 gzzﬁj
l MEC/T Load LoadsetLoadSet1 : TEMPERATURE
0.55417 -
MEC/T History Load 050379 Crea Graph E Linear -
045341 20000 osoossocoe sy L |
0.40303 T . 1
- 0.35265 17500000 _} R
[§ MECIT Load o
026189 +aa000.00 )
Create a MEC/T temperature load. 0018 ‘ OK Cancel
0.15114 Erosvnn |
0.10076 2
005038 snacoco ] B -
0.00000
asa00an |
aen
T T T T T 1 T T T 1
000 N0 10000 15000 20050 0.0 000 3.0 40A00 45000 5000
. emperature
. g
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# 6. Hydraulic Pressure Load
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# 6: Hydraulic Pressure Load

Setup Hydraulic Pressure Load with a Symbolic Function

* For hydraulic pressure use the formula:
if(z>0,z*1e-9*9810,0)

— Unit-Sys: mmNs
— 1e-9 t/mm*  Density of Water
— 9810 mm/s>  Gravity on Earth

L
1+ @ 1]

@ LEWEL
,,,,,, -
L. T Yy

‘o

) -

1 I ]
-
|

Function Definition x
Name

| hydr_pressure |

Description

Coordinate System
() World @) Selected

| 2 Coordsys "LEVEL" |

Definition
Type
Symbolic -

Symbolic Expression
ifiz=0,z*1e-9*5810,0)

Available function components ...

Warning

Angular coordinates, arguments of trigonometric functions,
and values returned by inverse trigonometric functions
are interpreted as radians.

Review 0K Cancel
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# 7. 2D-Pressfit Analysis

PTC Creo Simulate 3.0: News / 10 "Tips & Tricks"

Contact Pressure ~ wes)

S

LoadsetLoadSet! . PRESSFIT_START Step 2, Time 1.0000E+00
140.00 _,

120.00

100.00 |

80.00 |

60.00 |

Contact Pressure (WCS)

40.00

2000

T T T T T T T 1

000 2000 4000 6000 £0.00 10000 120.00 140.00 16000
Curve Arc Length (mm)

. ContactPressure (ACS)




# 7. 2D-Pressfit Analysis

Pressfit Simulation of a rotaded Assembly can be performed in 2D

« Setup 2D-Axisymmetric Model
— Use Coordinate System (Y=Rot-Axis / X=Rad-Dir)
— All Topology is in 15t Quadrant (+X / +Y)

Model Setup x
Capability Mode
[ simulate Lite

Mode
[] FEM Mode Advanced <<

Type e

I:- .:I 3'} LoadsetLoad3et!

() 2D Plane Stress (Thin Plate)

() 2D Plane Strain (Infinitely Thick)

(@) 2D Axisymmetric

g Coordinate System

L i ® Select a Cartesian coordinate systen
Geometry g 80.00

Surfaces, Edges, Curves 5

® Select geometrical references.

0K Cancel

0.00
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Movies/Pressfit_2D_3D.wmv
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# 8. Mapkeys in Postprocessor

w7

mapke',ri
¥ Commands not in the ribbon

A| Mapkeys
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# 8: Mapkeys In Postprocessor

Mapkeys are accelerating the Postprocessing Xk

» Create Mapkeys for repeatable Actions in ) Meskos
the Postprocessor such as:
— Capping Iso-Surfaces (AF) Ty e a5

— Legend Formatting (LA) | g

53.4151
35.0000
32.5000

Results Surface Definition

Type:

Capping surface -

Define by
lsosurface -

Location
() Above @ Below
Depth
25,9511 o %

Dynamic

Apply OK Cancel

30.0000
27.5000
25.0000
22.5000
20.0000
17.5000
15.0000

0.00173

O
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53.4151
35.0000
32.5000
30.0000
27.5000
25.0000
22.5000
20.0000
17.5000
15.0000

12,5000
t10.0000

7 5000
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# 9: Use deformed Model in Creo Parametric




# 9: Use deformed Model in Creo Parametric

deformed Model can be saved in the Postprocessor as VRML (.wrl)

« Assemble VRML in Creo Parametric for:
— Clash detection

Save As x
— Clearance AnalyS|S * ¥ 7] < Data » 008_Deformed_Model_in_Creo_Parametric » ~ [¢¥| |Search...
_|_|.|10rganizev i Views v T}Tl:lulsv %?
E"—‘ _;, Gl Common Folders "] A_Mehrfach_2Przt
Model Tree ‘T} v _‘:'] v gy [ Desktop . anTultWindow Definition x
ame e
seleecis e =] My Documents
ﬂ B Window1
) ASM.ASM = usimmier111 Study Selection
B BASIS il (o2 o A,Tr::s: fach_2Przt !
" ~= || ehrfach_2Przt . Mehrfach_2Pr. -
L7 B-RECHTS ‘D Metwork Neighborhood =
[7 B-OBEN
Simulate Results Defin| =
L7 B-VORNE

s I
Fringe - i Hinm (% \
» Folder Tree g Simulate Results Definition (*.red)

Creo View (*.ol)

7 B-Y-ACHSE
% % B-NULLPUNKT

] Quantity Display Location Display Options Simulate Results Template (*.rwt)
» () KONVERGENZ_FERTIG.PRT Web Page (*.html)
» (3 DEFORMED.PRT [] Continuous Tone [wf Deformed VRML (*wri)
# insert Here Legend Levels [15 |+ [l L] Overiay Undeformed NASTRAN input (* nas)
v |:| Transparent Overlay
Open x § WRML (*.wrl
i [] contour Scaling| 1 % (*.wrl)
4| ¥ |7 <« SAXSIM_2015 » Data b 009_Deformed_Model_in_Creo_Parametric » - [¢¥| |search... abel Contours
[ organize v iews v T'f Tools v 7 Show Element Edges
g
Commeon Folders ] A_Mehrfach_2Przt Show Loads
[ In Session [E] geformed.vul w Constraints
(1 konvergenz_fertig prt _
[ Desktop g Elements
=] My Documents
J':| usimmier1 1
j Working Directory File name: deformed.wrl Date modified: 17-Feb-15 11:32:17 AN Preview +
¥ File name: | deformed wri Type  AllFies (*) w | Sub-type
¥ Folder Tree Import | Open Subset... Cancel

Frames &

oK OK and Show Cancel

PTC Creo Simulate 3.0: News / 10 "Tips & Tricks" 29



ALaTHE aw?dY

# 10: Result-Export for Creo-View




# 10: Result-Export for Creo-View

Share Simulate-Results with Others who do not own a PTC Creo Simulate-License

« PTC Creo View (Express)

Save As

+* |7 % Data » 009_Deformed_Model_in_Crec_Parametric »

_IJJJ Organize ~

Common Folders

Views v T} Tooks ~

~ ] A_Mehrfach_2Przt

Fing | Select | Zoom Zoom Spin  Orientation
~ B Mode v | Al Window Center +

R N R SN

Views. Selection Navigation

Model

Stress von Mises (WCS)
MPa)

De formed
Scale 1.1253E400

Lowdset:LoodSett : KONVERGENZ FER

O e ¢

= Desktop

=} My Documents

A cimmiecill
BEo-o-+ SAXSIM.pvs - PTC Creo View Express - B3 2
File v Home Markup Sectioning Animation Attributes >0 0

J% E bd  File name: Date modified:
Restore Capture
Location ~ Location v

Render Fiters Transform  Free
Wode ¥ Rotation £

File name:

Display  'w Location

Type

x

~ [¢¥| |Ssarch...
ko
Simulate Results Defin =

Simulate Results Definition (*.reed)
Creo View (*.ol)

53.4151
35,0000
32,5000
30.0000

Simulate Results Template (*. rwt)

11- *. -
veb Page (1 orag view (*.ol)
WRHML (*wrl)

27,5000 r
25.0000
22.5000
20.0000
17,5000
15,0000
12,5000
100000
7.50000
5.00000
2.50000
0,00000
0, 00173

(#) Proewin3 mm kg 0Selected | Smart -
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Live: PTC Creo Simulate 3.0: 7 "Tips & Tricks"

Static Analysis of a Chair Component covering 7 "Tips & Tricks

* Meaningful “config.pro”-Options

* Replace Templates in Installation Directory
 Inheritance-Feature to create a dependent Copy
« Constrain the Center of a Hole

« Mapkeys in Postprocessor

» Use deformed Model in Creo Parametric

* Result-Export for Creo-View
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Movies/InheritanceFeature.wmv

now you are w
ready to go for \V

gold 1!
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PTC Creo Simulate 3.0 “Best Practice”-CD PTC

You will find a copy of the PTC Creo Simulate 3.0 “Best Practice”-CD in your Seminar Documentation

I [ C PRODUCT & SERVICE ADVANTAGE®

PTC Creo Simulate 3.0

“Ctrl”+L

Urs Slr'nmlér by Full Screen Mode SR =
MCAD-Simulation Specialist ~~1|___Lite | Essentials I

2015, Urs Simmler, MCAD-Simulation Specialist, PTC (Schweiz) AG PTC Creo Simulate 3.0 “Best Practice”- CD ~I|  Basic | Advanced |~ |

PTC Creo Simulate 3.0: News / 10 "Tips & Tricks"


../../../../TRN_CDs/MECHANICA/Simulate_Creo3_EN_DE/Documentation/BestPractice_CD_Simulate_Creo3_EN_DE.pptx

Questions




Thank You
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