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WHAT'S

NEW

WHAT’S
NEXT

What's New: PTC Creo Mechanism




Usability

File » Mechanism Model Analysis Annotate Render Manikin Tools View Applications

M3 X @ & W HBEPPE L f RwEol A

b4 85 XX
Summary Mechanism Playback @ Measures Drag Gears - Servo Mass Highlight Plane Sketch  Close
Anahysis Components Motors % Properties @ Bodies EI]
Information Analysis ™ Motion Connections Insert Properties and Conditions Bodies Datum * Close

* Ribbon Ul throughout
— Common ribbon for command access —

measure]

Measure Definition x

Type
Connection Reaction | w | units

I.k :
Select coordinate zystem

D

ompone

Radial T

» User Selected CSYS for Measure Output
— Measures can be extracted in a user selected csys

b

* Closed CAM snapshot constraints
— Setting up initial conditions, etc...
using snapshots easier than ever

Expressed In Exerted On
Body 1 Connection C | w Body 1 v

Evaluation Method

Each Time Step -

OK Apply Cancel
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Functionality

 Transitions for Table Driven Motors
— New Continuous fit preserves profile segment behaviour
— Many servo motor graph enhancements
— Great for Mechatronic and Production cases
— Pre-analysis for PLC programming

Name
ServoMotor1 _
@R QA
Type | Profile .
Specification Seryo Moter Profile : ServeMatorl
0 .
L\d Position | deg 15000
Magnitude gg Graphtool - =X
Table '00 File View Format Name.
Interpolation P = ZEaE = servelteten
o~ ~ d - e =
() Linear fit @) a0 Type | Profile
n Servo Motor Profile :© ServoMotorl Specification
[7] Use External File 00 1
. : — 5000 16000 4 | postion +|deg
Time Magnit... Derivative Comput... 0,00 140,90
. Magnitude
° ° ' I I a0 Table -
w0 an
2 0 0 0.an 2.00 4,01 fi, 00 5,00 149,00 - 8000 Interpoltion . -
=N Time . 60,00 O lnearft O Spinefit @ Monotonic fit
4 150 o =] = Pesition Graph ldeg! . . = 40.00 i [] useExternal Fi
Pesition in Ahe wser supplied point 20.00 i
[ 150 0 =, vao Time  Magnit[ill Derivativill Comput...
==} - == = =
- 0 0 | I ! 0 0 100 100
0.00 2.40 4.00 6.00 8.00 1000 2 0 0
10 0 0 Time ==
Positron raph fdegt 4 150 0 o
Position in 1he uvsér supplied point -
6 150 0 =,
File " 7 0 0 =
Er, 8 Jus] = 200,00 ) 10 0 0
e |uo‘003 B
- l'.‘ File
Graph ed = 0.00 ool Deasseen e ~ = | o
g [ Position R 100,00 = & | O
[ velocity 40000 ] A =-200.00 Graph
[W In separate graphs [] Acceleration : T ! T I T I T I T I T I T I T I T I T 300,00 ¢ %\anfti:
~ s = = & ‘gloci
() Show user points () Show interpolated (@ Show both V] 2.00 4.00 b.00 §_00 1000 -400 00 T T T T [ I separate graphs [] Acseleration
Mumber of interpolated points | Total 50 L . 1mg () Show user points () Show interpolated @ Show both
= = M x i Velocity Graph fdegrisec) .od 200 400 5,33 800 10.00 N PR
Yelocity 1n the wser supplied point [, Velocity Groph [deg/sec) umber of inferpolated points | Tota x| |5 8
Velocrty o the vser supplied pornt
oK Apply ECTEE Selection status... Selection status... oK Apply Cancel
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Functionality

Gimbal Joints
— 3 rotations DOF, but axes are available for servos,
forces, measures etc

1st Translation Axis | | (NUIN 0.000000 v | Nsec/mm

v
B US h i n Load S 2nd Translation Axis | | 0.000000 w| | N/mm 0.000000
g 3rd Translation Axis 0.000000 ¥ | M/mm 0.000000
-
v
v

— Grouped Springs and dampers tototation s | (0000000 | ooo00 ||| mmisscrdeg

o :
- Gimbal

N/ mm

N sec/mm

N sec/mm

mm N / deg

. . 2nd Rotation Axis | [0000000 | [ooo0000 |
— Single load for 6 objects T o | ] T

mm N / deg mm N sec/ deg

4 4 4 4 4 4
4 4 4 4 4 4

mm M / deg mm N sec/ deg

« Conditional Termination of Analyses TR
— Termination based on values of measures, etc m - SR
— "Stop Analysis1 when distance3 >= 20mm” o ropeics QOJ  moses £

Insert Properties and Conditions Bodies

— No longer purely time based termination $# Bushing Loads

. Define a termination condition for
DEﬁr‘IE a bUShlﬂg |CIEl[| d}lnamic anaufses_

Ball and Bearing Connection Limits :

-C l&” limit
One ang e Iml P - Termination Condition Definition x

(& Termination Conditions |

|Terch|nd1 |

Termination Condition

¢ {t’x} T, fx [b

F_zyl_mitt==15000] ‘

15.000000
0K Cancel
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Functionality

MeChanismS 3D ContaCt - Phase 2 n Support for internal contact
— Sphere-sphere

— Cylinder-cylinder

— Sphere-cylinder

« Additional Bounded Surface Support
— Segment of Cylinder, segment of Sphere
* (In Wildfire 5.0 full cylinder/sphere is used)
— Additional options include the ability to

 Automatically close surface if desired ) Nery supported geometry

« Check if the contact is internal/external cases
— Multiple surfaces (of the same type) may be included ~ — Sphere-cylinder
in the contact — Toroid-plane
— Toroid-cylinder
* Enhanced friction performance — Toroid-sphere

— Transitions between Bouncing and Continous contact — Cone-cone
« Stick/slip analysis is power hungry
* Proposed solution will remove normal DOF until the u
contact is broken e w—
 The following behaviors will be supported :
— Ball on surface rolling/sliding
— Cylinder on surfcae rolling/sliding
— Ball on Ball rolling
— Cylinder on cylinder rolling

Vertex Radus
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WHAT'S

NEW

WHAT’S
NEXT

What’s New: PTC Creo Animation




Usability

* Ribbon Ul throughout for command access

O o289~ BAGGER_FERTIG (Active) - Creo Parametric - B ®

File » Animation Model  Analysis  Annotate  Render Manikin ~ Tools  View  Applications >0 e T 0

HB animation Setlings a m & Event @ % o .,—|
% Animation Interpolation * Remove (’% [ R
New Playback View @ Trans Style@ ' Close

F& Animation Display Animation * B48 Manage Key Frame Sequences Time @Tme Time
Model Animations. Playback * Create Animation * Graphic Design Timeline = Close

BB
¥ Model Tree sﬁ’ - Q - R

BAGGER_FERTIG ASM

f7 BG-RECHTS b4
/7 BG-OBEN L R R REEE LR ER TRy YRTE ERPRT- TRy RERR!: T RY FERSY ARRTYRTRTT: IER N ERREE IURRYRRRR [ RRRYRETE | (R PR RSy R - RN FRRR P RN PRTR [ B |

£7 BG-VORNE ] »
24« BG-KOORD-5YS

» [0 UWAASM

» (1] BOWAASM

>

¥ Animation Tree

£ ANIMATION
E Animation1 [Asynchronic-Explode]
5 Animation2 [Asynchronic-Snapshot]
’I_ Animation3 [Asynchronic-imported]

® Shaded with reflect model wil be displayed
® Shaded with edges model wil be displayed

Rl
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Functionality

* New Design Animation workflow
— A complete overhaul of the DAQ interface

— “Filmstrip” based animations

 MDO results in Design Animation == —
. o ) ) B g - -EF -«

— Create "kinematic” presentations of Dynamic analySes | .  uumeson s sy amsis render  ihanie]

— Change views, blank components etc Boemensewnss o3 @ HE 20

“gﬁ Animation Interpalation X Remove
New Playback  Key Frame
% Animation Display | Animation ~ | Sequence | 948 Manage Key

Create Animation

Maodel Animation

i @ @

¥ Model Tree

(00 Explode

= Import from MDO

Create a Mechanism animation. FBrynami_ilasd
BAGGER_FERTIG.ASM
fF BG-RECHTS [
f£F BG-OBEN
fF BG-VORME 4
2¢ BG-KOORD-SYS
3 UWAASM
» [ BOWAASM
>

¥ Animation Tree

L ANIMATION
E Animation1 [Asynchronic-Explode]
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10 Mechanism-"Tips & Tricks"




10 Mechanism-"Tips & Tricks"

1. Mechanism Accuracy

7

Measure “Distance between 2 Components

Graphical Display during Run

Using Snapshots (for Drawings)

2
3
4. Mechanisms with Motion Skeletons
)
6

Connect Mechanism with BMX

7. Chain Mechanism easily assembled with the “Repeat’-Command

8. Forces with “Dummy Sub-Mechanism”

9. Mechanism Playback in PTC Creo View / PTC Creo lllustrate

10. Using dynamic Results for an Animation
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# 1. Mechanism Accuracy
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# 1. Mechanism Accuracy

Understanding Mechanism Tolerances ¥ Mechanism Tree

T MECHANISM

« MDX is a based on a numerical solver and | *» fBopEs me * | E -
lg GRAVITY Settings

allows for certain tolerances to assemble the | » { connecrons
mEChanlsm S mANTADC

lthe assembhy

Run Preferences

(@ Pause when analysis run fails
() Continue when analysis run fails

* The default Mechanism tolerances settings

E’ Graphical dizplay during run

can be changed with RMB on Mechanism- S —
Symbol in the Mechanism Tree i
[+ Use Regeneration Values
« 2 tolerance settings can be adjusted: e e
— Relative Tolerance R
— Characteristic Length 10 v || Restore Defaui
* The user can think of the effective tolerance
CONFIRMATION x

used in the model as "characteristic length

The mechanism assembly succeeded. The reguested assembhy

i I i i tolerance was 0.001. The actual assembly error is 2.0651e-11.
mUItIplled by user Supplled relatlve 9 Do vou want to accept the aszembled configuration and
tOIe ran Ce” reposition the bodies in the database?

PDF |=N Yes k
Lock/Unlock Bodies
G U 73
6 2~ ciee
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Misc/Tolerances_in_Mechanism.pdf
Movies/Tip_01.wmv
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# 2: Measure “Distance between 2 Components”
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# 2: Measure “Distance between 2 Components”

Easy Clearance-Control with "Measure-Distance"-Feature

« Create Distance-Feature in Assembly-Mode

» Distance-Feature can be dispayed as a
Measure in Mechanism

Measure Results X

o3 ~ ot
e g
Graph Type
Measure vs. Time -

D Hame Value Sta..
AB_DISTANCE
F1

7
B |
xa1

T2

|:| Graph measures separately

Result Set

[ ov_sooo_upw

Measure: Distance x

SN IAOKBE <O

Analysis Feature
4 Setup
Reference Options
VENTIL_OUT.PRT
VENTIL_IN.PRT
Projection: Click here to add item Cartesian
[] Weasure maximum distance
A Results e
Reference Measure Value Units
All References Distance 17.5199  mm

miEoan s
DYN_G000_UPM {Dynamic}

21 10
AN
2150 ]
2140 |
g2l 39 ]
Z21.20 ]
= 1
2110
2100 ]

2090 _]
2080

0,600 0,002  0.004 0006 0.008 G010
Time (Sec)
- e DYN_5000 _UPM: A0 _D1STANCE

Selection status..

\
"
'-‘0 Close
v
\*0 AllR..ences 2

Distance 21.6702 mm
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Movies/Tip_02.wmv
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# 3. Graphical Display during Run
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# 3. Graphical Display during Run

Shortening the Analysis Time

« Unchecking the "Graphical Display during
Run"-Option is speeding up the Analysis-

Runtime
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¥ Mechanizm Tree

%L MECHANISM

» =, BODIES Infa b
|8 GRAVITY|  Seftings

b T CONNEC rmomms

B A MATADC

Reconnect

E lzsue a warning when the assembly
failz to connect

Run Preferences

(@) Pause when analysis run fails

L ._l = =TI L
[w Graphical display during run
B

Regeneration Freteleliees

() Remove run results when regenerating
(® Maintain run results after regenerating

[+ Use Regeneration Values

Relative Tolerance

0.001 Restore Default

Characteristic Length

10 Restore Default

DK Cancel

Settings x

19


Movies/Tip_03.wmv
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# 4: Mechanisms with Motion Skeletons w\f



# 4: Mechanisms with Motion Skeletons

Top-Down-Design for Assemblies with moving Components

* Create Skeleton Models

— Motion
— Standard
— Body

Component Create
Type Sub-type
() Part () Standard
() Subassembly (@ Motion
(@ Skeleton Model Body
() Bulk ttem
() Envelope
Name MOTION_SKEL_00041

Common name

MDX_WITH _MOTION_SKELETOMN.ASI &

0K Cancel
Component Create
Type Sub-type
Part (@ Standard
Subaszembly Motion
(@ Skeleton Model | () Body
Bulk tem
Envelope
Mame DESIGN_SKEL_0001

Common name

OK Cancel

¥ [§ MOTIOMN_SKEL_4BAR ASM
[ 4 DESIGN_SKEL_4BAR.FRT

Aéx BG-BASIS
f7 BG-RECHTS
7 BG-OBEN
£7 BG-VORNE
» [ BODY_GROUND.PRT
» [[@ PBODY_1.PRT
» [@ PBODY_2PRT
» [@ PBODY_SKEL_0001.PRT
& InsertHere
“4x BG-BASIS

/7 BG-RECHTS
/7 BG-OBEN
/7 BG-VORNE
» [ PRT_BODY_GROUND.PH
» [ BPRT_BODY_1PRT
» [ BPRT_BODY_2PRT

4
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Using 4-bar Mechanisms with Motion Skeletons in Pro/ ENGINEER Wildfire 3.0

Following traditional top-down design technique for assembly with moving
components has been difficult in the past. Usually some variability is built in the
skeleton to simulate motion. Unfortunately this does not allow the usage of
mechanism/dynamics to study the motion of the assembly.

With the introduction of motion skeletons in Pro/ENGINEER Wildfire 3.0 this issue has
been resolved. This short example will give you an idea on how to get started with
Motion Skeletons.

The goal is to build Figure 1 with full mechanism constraints, based off a skeleton
that will define the length of all the links. At any given point the skeleton can be
changed to adjust the lengths, but the mechanism needs to be maintained.

keleton for something like this would look like Figure
sketch that defines the lengths of all the links. The angle ||
properly constrain the sketch. It is meaningless as far as {]
concerned, although it can be used to define the start po

Tips & Tricks"
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Misc/Motion_Skeleton_WF3.pdf
Movies/Tip_04.wmv
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# 5: Using Snapshots (for Drawings)
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# 5: Using Snapshots (for Drawings)

Different Mechanism-Positions can be dispayed on the Drawing x

« Create Snapshot with the Help of Constraints

« Make Snapshot Available for Drawing snapanors Constrans

S 100mm
150mm
/ S0mm

« Use Exploded States in Drawing OER

X Make selected snapshot
- L available in drawings

p Advanced Drag Options

Close

wing View
Categories Combined state
View Typ
Visible Area No Combined Stat
Scale
Section
View States Explode view
Wiew [ Explod ts w
QOrigin
Ali t Assembly explode state | Default
Default
mize Explode State 100N
150M1

Simplified

Simplified representation

Cancel Apply
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Movies/Tip_05.wmv
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# 6: Connect Mechanism with BMX

Sensitivity Analysis '\ﬁ
@ Feasibilty/Optimization

_ Mation
LS\, statistical Design Study  Analysis
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# 6: Connect Mechanism with BMX

Mechanism-Performance can be improved with BMX-Features

* Optimizing the min. Force in a = - .
Toggle-Mechanism S 5@,,,

[ﬂ Feasibility/Optimization ~

. ; P Motion
Perform. a MOtlpn AnaIySIS In BMX ﬁ Statistical Design Study Anahysis
— Sensitivity-Studies

— Optimization
— Multi-Design-Studies

raphtool - B x

File View Format [;Eg m E ':‘Ek @ E
®iEaE -

Dyn (Dynamic) Sensitivity Plot

4000.00
i
3F00.00 s

:
2000.00 ) B
2

0000000

= _

1500.00 : E 1400,00

= ]

1000.00 = 135000 __|
R =

0.001.002.003.004.005.006.007.008.008.0010.00

| .
1300000
Time (Sec) -
DynzF1 () N
DynzFz N 1250.00 __| 33' I Il‘rl
= DynzF3 M)

. DynzF2_rmin (N} 1200.00 __

uuuuuuuuuuuuuu

1150,00

I!I!I!IIIIIIIIIIIII

26.00 28.00 20.00 22.00 24.00 26.00
d20:LINK

Sensitivity Plot

=

Selection status...
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Movies/Tip_06.wmv
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# 7. Chain Mechanism easily assembled with
the “Repeat”-Command




# 7. Chain Mechanism easily assembled with

the “Repeat’~-Command

The “Repeat™Command (for Mechanism-Constraints) helps when Building Chain-Mechanism

 Build repeatable Sub-Mechanism and connect Repeat Component x

Component

them Wlth Weld'JO|ntS k|| ASM_KETTENGLIED

Variable Assembly Refs

* Use the “Repeat”™-Command to assemble the TR
C h al n Coincident T-basis B-ba

Y " 4 3
» -

Place Component

No. AsmRef1
1 SUBASN_KETTENGLIED:B &
2 SUBASM_KETTEMGLIED:B
3 SUBASM_KETTENGLIED:B -
4
4

SUBASM_KETTEWNGLIED &
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Movies/Tip_07.wmv
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# 8. Forces with “Dummy Sub-Mechanism”




# 8: Forces with “Dummy Sub-Mechanism”

Analyse the Can-Crasher Forces with the Help of a Sub-Assembly

Crush (Dynamic)

« The Dummy Sub-Mechanism £50.00
measures the Force on a Joint-
AXxis where a Servo-Motor is
applied o

400.00

Measure

300,00

250,00

200 00 L

F*y v rtrtr ettty
0.001.002.003.004.005006.007 008009 0010 0
Time (Sec)
Crush::Force (N)

]
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Movies/Tip_08.wmv
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# 9: Mechanism Playback in

- Creo View
- Creo lllustrate
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# 9: Mechanism Playback in - PTC Creo View

PTC

- PTC Creo lllustrate

Re-Use of Mechanism behaviour in PTC Creo View / PTC Creo lllustrate

d_toggbe_optimized.prs - Creo View Standard

=
Payeace |Aganced

e Save Model as "PTC Creo View " @ R A B LS L 8
File

« Export Results as a *.FRA-File

* Import Animation in PTC Creo
View / PTC Creo lllustrate

Creo View (*.ed)

Creo View (*.edz)
Creo View (*.pvs)
Creo View (*.pvz)

B & B X 5 =

Result Set

€D ovnamic_1os Export results to an * FRAfile

Collision Detection Settings...

Movie Schedule | Display Arrows

[ Display Time
[ Default Schedule

ElENE]

5
T T N R R R
J
0 Close
@ : :
£ g v
()] BEE® [ i | et
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Movies/Tip_09.wmv
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# 10: Using dynamic Results for an Animation
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# 10 : Using dynamic Results for an PTC Creo Animation PTC

Re-Use of Mechanism behaviour in PTC Creo Animation

« Save Playback-File in PTC Creo Mechanism

» Create New Animation by Importing the
Playback-File in PTC Creo Animation

« Springs / Arrows can be displayeed

Playbacks X
) [adu
B & B X 4 =
Result Set
5mﬂ".-fﬂﬂmi'3 10s Save current result set to disk

Collision Detection Settings...

Movie 5chedule Display Arrows

[+ Display Time
[+ Default Schedule

Close
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B OEgo- o @ ol

File = Animation Model Analysis Anny

T

_-;:_E'i Animation Settings I]D |:| m

ﬁ Animation Interpolation
Mew Playback
ﬁ;: Animation Display Animation ¥
Model Animation: @.] Explode

- (8] Snapshaot
§ﬂ % = Import from MDO
P
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Movies/Tip_10.wmv

Questions




Thank You
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