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DMU KINEMATICS TOOLS

DML.I Kmematlcs

DMU Klnematlcsl D P & a‘; s @él

« Mechanisms 0|+ Al A

<Fix Part =2 Joint MEH>

Joint Fix

zo
= =

Mechanism: | -

Joint Creation: Revol
Mechanism | vl Mew Mechanism I

[1 Angle driven

Mechanism Creatiol

Joint name: ‘
Current selection:
Line 1:| Line 2: [
Plane 1 Plane 2: @ null Offset O Offset = [Unset == |
Plane 3: |- Plane 4: |- ' Centered

Mechanism name: {pMechanism.1

@ OK I @ Cancel |

Simulation

-0 V/alve (Valve.l)

'ﬁ'ﬁ!"' am (Cam.1)

- ﬁ" Holder (Holder.1)

_ﬂiﬂ Pin 1 (Pin 1.1)

'ﬂ;ﬂ Pin 2 (Pin 2.1}

'ﬂ!ﬂ Fush Rod (Push Rod.1)
_ﬁ‘a Rocker Arm (Rocker Arm.1)

—[E] Constraints

i
b

-Applications

—Mechanisms
T o . — -
- Mechanism.l, DOF=0
Joints
_ommands
Laws

’f weads-Accelerations

<Mechanisms A M >

)
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"DMU Kinemati
K

DMU Kinematics

Fixed Part al

- MEHSE ComponentE 1% (7|F0| &|&= Lt componentlt 7+5)

<C}9| FixE MM E mechanismOf= SLERE MM =l >

-

Mechanism.l, DOF=6&

iy

Joints

1

=Cornrmands
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DMU KINEMATICS TOOLS

omu Kinematics T[S nematics oins

s & & &

A ES ¢ RS

-

Revolute T EHHE J|FO2 3HMSIEE joint M

Prismatic CEY HE 7|1Fo2 YT 2FSIEE joint MM
Cylindrical CHE ST} 3| M 2552 E joint MM

Screw Pitch Z/2 7|ZC2 3|MI HE LESEE joint A
Spherical EX3t pointE SACZ LESIEE joint MA
Planar EXN3l planeE FAOZ 2ESEE joint A4

Rigid : componentZto| ALHQ|X|E THA|F{F L join

Point Curve ' EY Mol EXF ZME w2t X 0|EE joint MY
Slide Curve 1 E%Y FMO| CHE [ ME Wt 22|0|=2 joint Y
Roll Curve P EX IM7|E| 22 SE 0= joint 4y

Point Surface  :£3 H0| £ JFHS w2 2/0|=2 joint Mg
Universal L E =2 AAGZTT| /3t joint AN

cv 3709 =& AZAsH 7| 2Tt joint 4

Gear : 7|01 H|Z 0|83}0] = 72| prismatic jointE ¥ Z
Rack : 7|10f H|E 0|23} prismatic jointQ} revolute jointS HZA
Cable : CableO| 914 &l AN 8 SZ0|= 5 joint M4
Axis-based : Component2| AxisE 7|F 2 & joint MM
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"DMU Kinemati
K

inematics ST | inematics Joits
DMU Kinematics |J DG [BlF s &) J

R R A AT PR
Revolute Joint &

2
=

- & componentZ| HH

7|20 2 JMEIEE joint MM

<Line, Plane MEH>
| Joint Creation: Revolute

[ |

Offset MEH A|, MEHS} plane AFO|9]
o
. 72t arsoz gy
Mechanism: IMechanism_l j New Mechanism l
Joint name: [Revolute.1
Current selection:
Line 1: [Body.1/5elid.1 Line 2: [Serew.1/Solid.1
Plane 1: [Body.1/Solid.1 Plane 2: [screw.1/5olid.1
Plane 3: |- Plane 4: |- ) Centered
S iAngle driven :

<Line 1>

<Line 2>

MechanismO| A&l J}=

e o_
oA

<Plane>

Plane 1

Plane 2
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owy kinematics SR [l nematis sonts

DMU Kinematics |' & @ |&|3 00 & | |2 € ® D@ L 4% %% H @

Revolute Joint &t

- &= component?} HHZ 7|FO 2 3™ E joint A4

Joint 44 2, Y3t JointE BE 22{310] Joint Limits ZH Tt5

Joint Edition: Revolute

Joint name: [Revolute.1
Joint geometry: ism.l, DOF=0

Line 1 Screw.1/Solid.1 Line 2{Body.1/50lid 1
Plane 1: [Screw.1/5olid.1 Plane 2: [Eody.1/50lid.1

a Angle driven
Joint Limits

|-720deg = |720deg =i
@ oKk | @ cancel
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DMU Kinematics

| ol 6% &

D@

owy kinematics SR [l anematis sonts

) BRES R

-

Angle driven/Length driven

- M3 g FL =Y =2/0) Command2 A ED (2
Al=g0]d E0IM ALEAZE =E 7t
Al | At SFLES| Command = E RS, M| ASHK|

O|ESH0] 3.

Revolute Joint2| Angle driven

=35t Command& L

Joint Craation: Revelut
I Mechanism: ‘Mechamsm 1 j New Mechanism I

E
-

1219 Command.l),
Et=F. Mechanism /4

Bs 4% LhE Joint 230

AR
==
—

= oT

Joint name: [Revolute.1

Current selection:
Line 2: [Screw 1/Solid 1
Plane 2: [Screw 1/Solid 1

Line 1: [Body 1/5elid 1
Plane 1: [Body.1/5alid.1

Plane 3:[- Plane 4: [- ) Centered

O Null Offset ® Offset = [5mm @

@ OK l OCanceII

Prismatic Joint@| Length driven

Joint Creation: Prismati

Mechanism: |Mechani5m.1

j New Mechanism l

Joint name:|prismatic.2

Current selection:

Line 1{Body.1/5clid.1 Line 24Screw.1/5olid.1

Plane 1:

Plane 2: |

S|

o Cancell

Kinematics Simulation -

Mechanism: [\echanism.1 j
Command.1 -360 E—— 360 I |-3§B 0000 I
[ Activate sensors [ Plot vectors
Reset Analysis. I <<Less|
510 on request
Number of stepsgg
J
Close |

Simulation with Commands

)

Cobnvriaht © Combputational Desian | ab All riahts reserved

14



DMU KINEMATICS TOOLS
DMU K‘m S

DMU Kinematics

Wiper Mechanism (Revolute Joint)

-Applications

~Mechanisms
-qg:- Mechanism.l, DOF=0

=loints
'if% Revolute.l (Partl.l,Part2.1)
-iifg Revolute.2 (Part3.1,Partd.1)
-ifa,g Revolute.3 (Part3.1,Part2.1)

'ii;?% Revolute.5 (Partl.]l,Part5.1)
—;gg Revolute.b (Part6.1,Fart5.1)
-% Revolute.F (Partd.1,Partf.1)

(
(
(
- 51 Revoluted (Partl.l,Partd.1)
(
(
(

J-Commands
:;g';: Command.l {Revolute.lAngle)
3-Fix Part { Partl.l )

= Laws

—Speeds-Accelerations

5 . .
=Simulation
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?Mm Kinematics Joints

r.

DMU Kinematics || & @ |@| & 08 & BlBlE® ¢R@ L F 5D S8

Prismatic Joint i

- & componentZt EM HZ 7|F

|0

2 Y7 2E3EE joint A4

<Line, Plane M EH>

Mechanism: IMechanism.l

Joint name{prismatic.1

j Mew Mechanism l

Current selection:

Line 1:piston.1/50lid.1 Line 2;| Cylinder.1/50lid.1
Plane 1: |Cylinder.1/zx plane Plane 2: |piston.1/zx plane
iLengt

@ ok | @ cancel|
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omu Kinematics T[Sl nematics oins

. . .
DMU Kinematics || & & |& ' AW L

-Applications
Mechanisms
lé‘rg:- Mechanism.l, DOF=0
Joints
- 5 Revolute.l (Partl.1,Part2.1)
£ Revolute.2 (Part3.1,Part2.1)
’L-;fg Revolute.3 (Part3.1,Partd.1)
®elpricmaticd (Partd.l Partl.l)
Commands
—Fix Part { Partl.l )

— | aws

—Speeds-Accelerations

=Simulation
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"omu

DMU Kinematics D & |&

kinematics S [El| canematcs soines
2 3@

B R &Y &

Cylindrical Joint &

- & componentZt X231 2| 2S5 E joint 44

<Line &

| Jaint Creation:

rx

m

=
\"

Mechanism: |Mechani5m.l

j Mew Mechanism ]

Joint name:|Cylindrical 1

Current selection:

Line 1fscrew.1/5olid.1
4 Angle driven

Line 2:|Body.1/50lid.1

@ ok | @ cancel|
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I ”m Kinematics Joints
DMU Kinematics |' & & |@&|H @ @ & || @ €d|lem@ i &2 %D @

Screw Joint &

- & componentZ} pitch Zf= 7|&2

<Line MEH Pitchgf &

rj_oirﬂ Creation: Screw

MEChﬂ”i5m3|Mechanism.1 j Mew Mechanism l

Joint name:|5crew_1

Current selection:
Line 1]Screw.1/50lid.1 Line 2:|Body.1/5olid.1
diAng [ Length driven

Pitch: |2[:-

@ ok | @ cancel|

-
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;DM” K‘m Kinematics Joints

DMU Kinematics D P |BTG &) BEEP

Spherical Joint €

- & componentZl E™St pointE FSMCE 2FSEE joint MY

<Point MEH#>
oint Creatio

Mechanism: |Mechani5m.1 j Mew Mechanism I

Joint name{Spherical.1

Current selection:
Point 1: |Ball 1/PartBody Point 2: [Socket 1/PartBody

@ ok | @ cancel|
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;DM” K‘m Kinematics Joints

DMU Kinematics |' & @ |@| &€ 8 & || 2B @S &

Planar Joint &&

- & componentZ} E™St planeE SMOE 2SS joint MY

<Plane MEH>

" Joint Edition: Planar.1

Joint name: |planar.1
Joint geometry:
Plane 1: [\iernier-2.1/Sclid.1 Plane 2: |\ernier-1.1/Solid.1

@ o0k | @ cancel|
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i |t 7 25 2 By & 8B

oy kinematics SR T8l anematics omts
DMU KinematicsrlJ 0.4 [Elten ¢ 2Bew ¢

Rigid Joint

- = componento| ATHSIX|S DHAFAFE jointS M4

<Component MEH>

Joint Creation: Rigic

Mechanism: IMechanism.l j Mew Mechanism I

Joint name:"aigi.j_;z

Current selection:

Part 1: [1 Part 2: |part2.1

@ ok | @ cancel|
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;DM” K‘m Kinematics Joints
sv[alssy o] apsvewm

DMU Kinematics

B2 B % 8

Point Curve Joint <&

- £ HO| SF RS wet N0 2 joint 4

<Curve, Point MEl8>

" Joint Creation: Point Cun

Mechanism: |Mechani5m.l

Joint name:|Point Curve.3

j Mew Mechanism l

Current selection:
Point 1: |shaft.1/50lid.1

@ ok | @ cancel|

=
5.'_
a

Mechanism.1, DOF=0

nsmatic.1 {Cylinder.1,Frame.1)
ylindrical.2 (Shaft.1,Cylinder.1)
J I Point Curve.3 (Shaft.1,Frame.1)

-Commands

l ommand.1 (Point Curve.3 Length)

'FI\( Part [ Frame.l )

1; Fix.10 (Frame.1)
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”m Kinematics Joints

DMU Kinematics D & |&

"DMU Ki
||

&€ e ¢ P

f*

% 2 B <5 6

B R &Y &

-

S

lide Curve Joint =

- £ ZMo| 12

=42 et FH0|== joint 49

<Curve MEH>

Mechanism: |Mechani5m.l

j Mew Mechanism l

Joint name:|slide Curve.1

Current selection:

Curve 1: |Part2 1/Join.1

Curve 2: |part4. 1/Line.1

@ 0K I & Cancel |
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;DM” K‘”m Kinematics Joints

DMU Kinematics |' & @ |@| &€ 8 4| 25 €S &

Roll Curve Joint ## Roll Curve Joint

- 58 5472 =8 SHO0|E== joint 49

2 el e & @

<Curve MEH>
Joint Edition: Roll Curve.1 (Rell Curve) (-8 |23l

Joint name: |Rc-|| Curve.1

Joint geometry:
Curve 1: [Inner ring/Sketch.2 Curve 2: [Roller/Sketch.1
[ Length driven
Joint Limits

& 1st lower limit: Oomm a 1st upper limit: (408 407mm @
& 2nd Lower Limit:  [0mm d 2nd upper limit:  [94.248mm @

@ oK | @ | @ cancel |

rmrnand.l (Roll Curve.3,Length)

rt [ Frame.l )

I;' Fi Frame.1)

25
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DMU Kinematics & @ &G

Kinermnatics Joints

Bl e C

E PR

%

F R

4 Slide Curve Joint + Roll Curve Joint

http://cadsystemshelp.blogspot.kr/2012/03/
how—do—-you-simulate-rolling—in—catia.html
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[ DMU Kim Kinematics Joints
D@ |BGEE &) B2EES CDEH N F kD &

DMU Kinematics

Point Surface Joint &

EX Mol EY TS M2} 20|22 joint Al

<Surface, Point A EH>

Jgint Edition: Point Surface 5 (Paint Surfac

Joint name: [Point Surface.5
Joint gecmetry:
Surface 1: | Surface.1/Multi-sections Surf Point 1: | pin.1/50lid.1

@ OK I @ Cancel |

S
"

" Mechanism.l, DOF=0

ints

Lorrnrund

Zommand.l (Prismatic.2,Langth)

: Command.2 (Prismatic.3,Length)

L
i Rigid.1 (Body.1,Surfaca.l)
ismatic.? (Body.1,Slider.1)
ismatic.3 (Holder.1,5lider.1)
smaticd (Fin.l Holder.1)
¥ ‘ " Point Surface.5 (Pin.1Surface.1)

27
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;DM” K‘m Kinematics Joints

DMU Kinematics

DR &) 20ELEDFL L%

Universal Joint &

=

- F 58 gZ8dlF7| flet joint &g

<A

rll°T+
r>—
m

"+ Revolute.3 (Shaft 2.1,Ring 2.1)
U Joint4 (Shaft 2.1,5haft 1.1}

Mechanism: |Mech3ni5m_1

j MNew Mechanism I -Commands

Joint name:l)) Joint 4

Current selection:
- |shaft 1.1/50lid.1

Spin 1{5haft 2.1/Rotate.1 Spin 2
Cross-pin axis direction

(2 Mormal to spin 1 % Mormal to spin 2

5 Command.1 (Revolute.2,Angle)
‘FI‘( Part { Ring 1.1}

&I; Fix.11 (Ring 1.1)

O Any: |

@ ok | @ cancel|
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" m Kinematics Joints
DMU Kinematics |' & g GG &) BOLS ¢REL FrED
/CV Joint &3

- 3702 =5 @Zol F7| flt joint 4

Joint Creation: CV Join

Mechanism: |Mechani5m.1

Joint nam\fe:|(:\..r Joint.&

Current selection:
Spin 1]shaft 1.1/50lid.1 Spin 2: [shaft 2.1/5olid.1 Spin 3: [shaft 3.1/50lid.1

@ OK | JCanceIl

Rigid.1 (Ring 1.1,Ring 2.1)

# Rigid.2 (Ring 1.1,Ring 3.1)

—Commands
l |— ¢ Command.1 {Revolute.3,Angle)
=Fix Part ( Ring 1.1 )

\ L&_j; Fix.15 (Ring 1.1)
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I ”m Kinernatics Joints
DMU Kinematics |' & @ |& BihEE ¢

2B <

B R &Y &
/

Gear Joint &2

- 7|0f H|E 0| &3}0] 2H2S St joint &g

<Revolute joint A1EH4>

Mechanism: | \echanism. 1 | |
Joint name: |Gear.3
Current selection
Revolute Joint 1 |Revc-|ute.1 l Revolute Joint 2: |Rex-'c-|ute.2 I < Revolute Joint 1>
Rafio: [ Define ... IRDtatiDn directions@ same O Opposite

[ Angle driven for revelute 2

@ 0K I JCancell

Revolute Joint 2 2| 3| F &=
Revolute Joint 1 9| 3| & 2=

: Ratio =

<Revolute Joint 2>
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"DMU Kinemati

Kinermnatics Joints

row inermatic R es]
DMU Kinematics || & & |@|5 8 & || 2099 &=

Rack Joint

- 7|0f H|E 0| &3}0] 2|H/HT 2SS joint &g

<Prismatic, Revolute A EH>

( Joint Creation: Rack

Mechanism: II‘-xlechanism.l j vy echianism l
Joint name: |Rack.3

Current selection
Prismatic joint: |Pri5matic.2 Createn | Revolute joint: |Rev0|ute.1 Creater. | . .
<Prismatic> <Revolute>

Ratio: |5 283mm_turn Define .. I

[ Length driven for prismatic

: Ratio = 0|5 Z0|/3|H™

31
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DMU Kinematics D & |&

"DMU Ki
||

nematics ([l anematis sonts

T @

= RS CR =

-

Cable Joint %

- Cable0] HZ & AN SHO|=F joint &-d

<Prismatic joint M Eff >

Joint Creation: Cabl

Mechanism: |l‘-xlechanism.1

=] J

Joint name: |Cable.3

Prismatic joint 1: |Prismatic.1

Ratio: |3|

[ Length driven for prismatic 1

Current selection

I Prismatic joint 2: |Prismatic.2 l

[ Length driven for prismatic 2

@ 0K I QCancell

Prismatic Joint 22| 0|5 Z 0|

: Ratio =

Prismatic Joint 12| 0|5 Z 0|
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;DM” K‘m Kinematics Joints

DMU Kinematics

Steering System Mechanism

~hechanisms
"!I;‘: Fixed part, DOF=0
- n
i'g . _
- Spherical.l {Ball joint.1,Rack.l)
i'g

Spherical.2 (Rack.l,Symmetry of Ball joint.1.1)

¥
¥
- i Revolute.3 (nuckle,Ball jeint.1)
- i Revoluted (nuckleWheal_FR)
o ﬁf' Spherical.t (nuckle LCAR)

- ¥ Spherical.? (nuckle,UCAR)
-
L Rigid.7 (Frame, LCAR)
-
L Rigid.8 (Frame,UCAR)
Eo if;}, Rewvolute.8 (Symrmetry of Ball joint.1.1,Symmetry of nuckle.1)
- ﬁrf Spherical.11l (Syrmmetry of nuckle.l,Symmetry of LCAR.L)
-
=& Rigid.12 (Frame,Symmetry of LCAR.L)
£ Rigid.13 (Frame,Symmetry of UCAR.1)

!

- ﬁ; Spherical.14 (Syrnmetry of nuckle.l,Symmetry of UCAR.L)

- if;}, Rewvelute.16 (Symmetry of Wheel FR.1,Symrmetry of nuckle.1)
-‘?ﬁ!‘ Rack.23 (Rack.l,Shaft 2.1,Rack Qut Cylinder.1)

'j:'ﬁ Prismatic.23 (Rack.l,Rack Qut Cylinder.1)

'iﬁ:}, Revolute.24 (Shaft 2.1Rack Qut Cylinder.1)
't»—é Rigid.16 (Rack Qut Cylindar.1,Frame)

29 U Joint.17 (Shaft 2.1,Shaft 1.1)
£ Rigid.18 (Rack Out Cylinder.1joint2.13
- 5V Revolute.19 (Shaft 1.1 oint2.1)

L |Rigid.20 (Shaft 1.1,Part9s.1) ) , ’ N
“E |Rigid.21 (Part98.1,Part139.1) 2012 CAD Project - 'Z=4M" Bl =74 Xt&




=5 Off Xl

=14 0| X| Q| Practice I}S 0| &35t ofzjo| a2l n}

_-&z;;’ Mechanism.1, DOF=0

4

-Joints

A
A
!

—%{‘? Point Curve.5 (Push Rod.1,Cam.1)

-E% Rigid.1 (Pin 1.1 Holder.1)
-E% Rigid.2 (Pin 1.1,Pin 2.1)
-G£ Rigid.3 (Pin 1.1 Block.1)
'15;2 Revoluted (Pin 1.1,Cam.1)

"':!:!fé Prismatic.6 (Holder.1,Push Rod.1)
—s% Slide Curve.7 (Push Rod.1,Rocker Arm.1)
- 1?;;2 Revolute.8 (Pin 2.1,Rocker Arm.1)

—=% Slide Curve.9 (Rocker Arm.1 Valve.l)

.. . .
¢5-% Prismatic. 10 (Valve.1,Block.1)

S=Commands

:;'ﬁ;: Command.1 (Revolute.4,Angle)
“=Fix Part { Pin 1.1}

A5 Fix.31 (Pin 1.1)

Z0| DMU Kinematics &f
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DMU Kinematics || & @ & & 2 1 [a:)

~

Mechanism Analysis @

MMEl jointSo| MIZ AE|Z BHOIsH

O O'— = - O

Mechanism Analysis

General Properties

Mechanism name:

|Mechani5m 1
Mechanism can be simulated: |\f@5—
Number of joints: [10
Number of commands: |—

Degrees of freedom without command(s):
Degrees of freedom with command(s): 0

Joints visualisation:™ on @ off

Fixed part: [Pin 1.1

Save

I |

Joint | Command | Type | Part 1 Geometry 1 | Part 2 ‘ Geometry 2 ‘ Part 3 | Additional information |
Rigid.1 Rigid Pin 1.1 Holder.1

Rigid.2 Rigid Pin11 Pin21

Rigid.3 Rigid Pin11 Block.1

Revolute.4 Command.l Revelute Pin 1.1 Solid.1 Cam.1 Solid.1

Point Curve.5 Point Curve Push Red.l  Point2 Cam.1 Sketch.1 Walid joint

Prismatic.6 Prismatic Holder.1 Solid.1 Push Rodl  Selid1

Slide Curve.7 Slide Curve  Push Red.1  Projectl Rocker Arm.1  Sketch.3 Walid joint

Revolute.8 Revolute Pin 2.1 Solid.1 Rocker Arm.1  Selid.1

Slide Curve.8 Slide Curve  Rocker Arm.1  Sketch.3 Walve 1l Project.2 Walid joint

Prismatic.10 Prismatic Walve.l Solid.1 Block.1 Selid.1

i

Mechanism dressup information:

Part 1 Part 2 Part 3

(s
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DML.I K’nematl

DMU Kinematics M

Assembly Constraints Conversion & \

- Assembly DesignOj| Al 24t constraintE Joint2 HA
Joint X}= AfM

'.Tplicatiorr.:

~Mecha

2| 79| constraint2 ~Applications
Sl joint I

~Mechar

sm.l, DOF=0

Joints

Assembly Constraints Conversion @Iﬂ

Mechanism: IMechanism.l j MNew Mechanism l

I Auto Create l E
Unresolved pairs: LET

Product 1: [part1.1 Pairl /7
Product 2: [part? 1

J Revolutes (Partd.1,Part6.1)
M |I«|H| H|»I| H|

Comrmands

Lawys

Speeds-Accelerations

= Revolute.7 (Part6.1,Part5.1)
Constraints list Resulting type Joints list
name | Type | Element: | Name| Txp_e| Cens Commands

Coin.. Co.. Line/Lin Createloitt |
Offse.. Of.. Plane/Pl add command:

| B

Deleteloiit |
Spee ccelerations
«[om | 3 LI T +
Fixed constraints list: Delete Fived Part | Current fixed part:
Fix50 (Partll) | Create Fixed Part i

— @ ok | @ cancel|
\ L ‘ ‘ /
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omy Kin_ Simulati.
DMU Kinematics | BHle & I -@

_ Cee—b

Simulation with Commands @T

A A E = O =X .

'Kinematics Simulation -

Lowest value: ||.3r5|3-
Mechanism: |iechanism.1 j Highest value: 360
Command.l -360 360 600000 =] . Spin box increments:|s
[ Activate sensors [ Plot vectors
Reset Analx&is... | <<l es5 |
Simulation

102 On request

LJiaL] i
iy

Mumber of steps]ap |

Revolute Joint 2 &l

M

volute.l (Body.l,Screw.l)

Close |

Joint0f| M 2| Angle/Length driven £=2tZ CommandZ} 244 =

-

Cobnvriaht © Combputational Desian | ab All riahts reserved

37



DMU KINEMATICS TOOLS

DMU Kinematics

DF & &K

_ Cee—b

Simulati...

I@

Simulation with Commands @T

- MM &l mechanismO| commandE 7|&2 2 S &t

ddet JointE HE 2

21510] Limits X & 7Hs

Joint Edition: Revol
I Joint name: |Fevc|ute.1

Joint geometry:

Joint Limits

-720deg E '

720deg g

Kinematics

& Cancel l

Simulation

Mechanis(fy | mechanism.1 J
fcommand1 720 720 | oo B - |
[ Activate sensors [ Blot vectors

Reset Analxsis... | <<Less |

Mumber of steps{gp

Close I

|

Revolute Joint 2 &

ommand.1l (R

~Fix Part { Body.1)
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DMU Kinematics | D|F & I ]

_ Cee—b

Simulati...

I@

Simulation with Commands @T

- MM &l mechanismO| commandE 7|&2

23 &0| O|sot= Tt

'Kinematics Simulation -

2 5%

= mechanismO| &

Mechanism: |Mechani5m.1

Command.1 | -360 " 360

[] Activate sensors [] Plot vectors

Reset Analx&is... l

Simulation

e O On request

Mumber of steps]ap

Simulation: Immediate

-]

-360.0000 [ |

<{LE‘55I

Close |

S 291 command £fZ steps+2Z LI+0 A

'Kinematics Simulation -

Mechanism: |Mechani5m.1

Command.l -360 | .lisﬁr[}

[ Activate sensors [ Plot vectors

Reset Analx&is... |

Sirmulation

0 Immediate @ On request

RILTINLAN L]
MNumber of steps{ap -

360.0000

=g
{ﬁLE&Sl

Close I

Simulation: On request
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oy inematics SN es] | simulati..
DMU Kinematicsl Bl & +«y ﬁﬂél

=XMSt DA BHe Joint2 No—YesE HZ (%%')\

Simulation with Commands @T

. Selection | Instantaneous Values | History
- AMAME | 2 7|10 =X} |
d-d =l mechanismO| command& 7|E2 2 % — — —
1th#ointswGear 1#Angle 1 Degree
1th'wlointsWGear 1#%Angle 2 Degree NG
1th'#loints#Revolute 2#Angle Degree No
1thWleintswGear.3#Angle 1 Degree Ne
. J— 1thointswGear.3wAngle 2 Degree No
= E3| X0 o| H&laFS =14e} -
E— QH ~ = JE AL (=2 1th¥ointswGear.4#Angle 1 Degree Ne
Command = O | e JOInt |_2 o= _E - 1th'wlointsWGear.4#Angle 2 Degree No
Kinematics Simulation -

: Deselect All | Select All |
Mechanism: |]_th j Display Options
@ © Lines
CDmmEnd.l -1000 l-h— 1000 'Egggzcc E Detect Clashes Check Limits
_ @ Automatic O Interferences | @ Off O On O Stop
T o S e e
3 Activate sensors O3 Plot vectors E— e
lose
Reset Analx&is... | <=l ess l e —
Simulation
; = = o . =
2 Immediate @ On request AlEgo|d MM = 2 129| GraphicsE
RIS ==/oHH 2t 440] =2 LIEr
NL.IFI"IbEf D.' 5tep5|m 1th #lontsWGear.1#Angle
|
Close I

Cobnvriaht © Combputational Desian | ab All riahts reserved
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DMU Kinematics '

Simulati_.. [8]

&|g]

Simulation with Laws ﬁ@'

- MMSE FormulaE 7|29 2 A|lE0|M ™

@ &3 stho] SHO| A Formula A&

noniesse I

Formula x£7| 3}H

Formulas: Revolute Joi

% Import I

Filter On Revolute Joint
Filter Name |

Filter Type - [All ~|

Double click on a parameter to edit it

Formula Active -~
Body#PariBodyWPad. 1WFirstLimit#Length |

Parameter Value

00
>
=
<
o

HE2=2l & Add Formula &

&

Filter On Command.1

Import... I

BodywPartBodywPad. 1wSecondLimitwlength
BodywPartBodywPad. 1 SecondLimit#OffsetFromSurface
BodywPartBodywPad. 1% Sketch. 1wActivity
Body#PartBody#Pad. 1#Sketch. 1#AbsoluteAxiswActivity
BodywPartBodywPad. 1#Sketch. LParallelism. T#Activity
BodywPartBodywPad. 1wSketch. 1%Parallelism 1#%Mode

Edit name or value of the current parameter

Omm

Omm

true

true

true
Constrained

Filter Name o
Filter Type - [all |

Double click on a parameter to edit it
- Parameter Walue

Formula Active

Mechanism.1¥Commands#Command.1#Angle

[Body#PartBody#Pad. L#FirstLimits#Length

[romm| =]

New Parameter of type llRea\
Delete Parameter l

j With ‘Sing\e Walue

j Add Formula I
Delete Formula I

Edit name or value of the current parameter
@ ok | @ Apply | @ cancel | i

‘Methanism 1#%Commands#Command. 1#Angle |E-deg E'

New Parameter of type || Real Add Formula
Delete Parameter I Delete Formula l

@ ok | @ apply | éunce\l\/
-~

j With |5ing|e Valug j

41
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" DMU Kinematics S|r'r|u|at|

DMU Kinematics [ D@ & T RKY & @.

Simulation with Laws @_ \

- 4 gt Formulag 7|E2 2 A[E2|0] Y HE (A[ZHOf et B ALE)

—

= =2 1 T

Al 2IH = Ok 22 < Mechanism.1#KINTime *(360deg)/(1s) >
5 R|e|z

IlMechanism 1#KINTime *(360deg)/(1s) | |

Dictiona Members of Parameters Members of Time

@ Parameters — Time — #WKINTime & 2= =

Mechanism : |Mechani5m.1

start G0 [0.000 E_vl
M 44 1(MI»IM

Parameters All P iechanism. IRKINTIme MNumber of 5tep5;|80 vl Analy‘sis l
Design Table | |Renamed parameters B
Operators =/ [Length =

Peinter on value functions " | |Boclean T [] Activate sensors [ Plot vectors

Point Constructors —! | Cstattr_Mode

Law
Line Constructors
Circle Constructors

String
Direction Constructors = |Integer &
|Mechanism 1#KINTime |05
u; @ 0K I JCanoeIl

IRICINCIOC]
Rt Soeelze— ]

) Activate sensors [ Plot vectors

“ommand.L#Angle=(Mechanism. I#WKINTime )

42
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o kmematics SR ]
DMU Kinematics [ DHF &I ﬁ?@ s

"DMU Kinemati

-

S

Mechanism:

Mame:
Reference product:
Point selection:

@ Main axis

peed and Acceleration &/

- QN9 A5, TS5 52 ol

Mechanism.1

Speed-Acceleration.1

Body.1

Foint.2
) Other axis: I

@ oK | @ Cancel |

Point

Reference product

43
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" DMU Kinematics
I

(:) E¥ Skl Sl & A ES BIMS
/S eed and Acceleration & SESLM Ot Sk AhAE S5 Hed \
P (Observed®| No 22l-YesZ H3})
_Ex o|t|o| &~ AC ZO B0l - EX) X_LinearSpeed, Z_Angular Acceleration, Z_Angular Speed
=8 XSl £&, 75 55 2o _ ’ 9 ’ g
. . . EH Selection ‘ Instantaneous Values ‘ History |
@ Simulation with Laws 41 EH — (o [ Oboomed | =
" Mechanism.1#cints#Revelute 3wangle Degree Ne
DMU Kinm ‘Speed-Acceleration. 1#X_Point 1’ Millimeter 0
[ “Speed-Acceleration. 1#Y_Point.1’ Millimeter B
\ ‘Speed-Acceleration 1%Z_Point.1’ Millimeter
l 'ﬂlr @ E@I '@2 @ {;Sjé “Speed-Acceleration. 1%X_LinearSpeed’ Meter per second Mo
x EE———— “Speed-Acceleration 1%Y_LinearSpeed’ Meter per second Ne
“Speed-Acceleration.1#Z_LinearSpeed” Meter per second MNo
‘Speed-Acceleration. 1¥LinearSpeed’ Meter per second Ne
‘Speed-Acceleration. X _Linear Acceleration” Meter per square 5. Mo
:Speed—Acceleration.le_Linear Acceleration: Meter per square 5. Mo il
@ Actlvate sensors AI_-i E_l'll Deselect All | Select All |
Display Options
2 O Lines
Detect Clashes Check Limits
@ Automatic ©O Interferences | @ Off O on O Stop
Mechanism : |Mechani5m 1 j Outputs
: » @ & : :
Start 0 J————— 10 L 5 e
Close l
RIS

Murnber of steps:{ag

b
Analysis... | @A]-EE“OHE Alsll 5 (4)9] Gr;aehic&...l =1

' Activate sensors| (] Plot vectors

Clij Mechanism : |Mechani5m.1 j
Start 0f———— 10 oooo ] |

RARALIRL Hl;lb]

Mumber of steps:|gg = Analxsis__, I

] Activate sensors D Plot vectors
: Close I
-
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| | ;DMUKmM‘

DMU Klnematlcsl PP &3 ﬁﬁ@ﬁl
4 " )

Speed and Acceleration

-

- £ 9IKlo| 45, I E 52 oIy

©® s=/7t5= Z2n

| Sensors Graphical Represer

45
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I"_D MU Generic Animation ]El DMUGenerics. [&

BT

DMU Generic Animation f ﬁvﬁvﬁ @

Simulation &

- 3=l command 4f 2HE mechanisms S2HA|Z

Qe ESAS AN @ Loop Mode &l Step MEH! = X|j 4
| Edit Simulation

Command.1 I—l{}OO i l{}(}(}l _1[;.[;.[;._[;.[;.[;.[;.;] & — .
Command.2 -360 | 360 [0.0000 El_] ErT"E‘-|5”‘I"ILI|H1:II2-F|.1

[ Check joint limits

Rf_\&et [ Keep position on exit H ‘ I| H | II | H | ’
J [1.00 1

@ Insert viewpoint 0.2

nsert | Modify Eé;_ [ interpolation step|

Namer|Simulation.1

I [ Automatic insert 0.02
0.01
‘ ‘ ‘ ‘ ‘ ‘ ‘ Interference —LVIStance
J 0.00 =]l -] |V J |V': J
[ Animate viewpoint
| — | { ( | Edit analysis | Edit simulation cbjects |
[ Automatic insert Edit sensors l
Interference Distance
— @ ok | @ cancel|
|oft ~|ost =l .
Edit analysis [ Edit simulation objects |

Edit sensors |
i & Cancel l j
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DMU Generic Animation I EET% @

I'FD MU Generic _Animaticm

DMUGenerics.. 8]

Simulation &

- 3=l command 4f 2HE mechanisms S2HA|Z

BT

Z1

Commandl -1000
Command2 -360

] Check joint fimits

”‘.COC

Namedsimulation. 1

M4 |

[‘ll ™M > M

o Fo

] Animate viewpoint

nsert |

= |

[ Automatic insert

Interforence

Distance

[

EQIt analysis

=] ok

| Edit simulation objects

£dit sensor 1
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rD MU Generic Animation
k el

(@l @ & %

DMUGenerics.. 8]

@[

DMU Generic Animation

-~

Compile Simulation %

- S OT A[Z2 0|4 S Replay L= 53¢ Otz MY

—

Replay &9

~Applications

Simulation

Name:|Replay.2

(] Generate an animation file |VFW Codec J I -Mechanisms
| Lepame. —Sequences
Definition |
Simulation name:|1th gear j "LII_RE[:Z'L'EI}-"
Time step: ||3._2 j L -
v =% Replay.2

[ Animate viewpoint i

"l"-Iﬂterferen ce

@ oKk | @ cancel - Cameras

49
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DMI_.I Generlc Animation DMUGenerics. [&]
DMU Generic Animation |

Elae e o) @[Hks
/

Compile Simulation Eﬁﬁ \

UHS0{T AIZ20| NS Replay = SEN THU2 HEY

< _
otz [dl /=y MY

= [}
= OfAF TIFOI AHA s T2y
S OHY M z22800.
[ — - H I
Compile Simulatio RIE= 2l (a) 100
| 5 SE(E..
[ Generate a replay WP EHY 2K [[5 =YY HEA.
Name:[Replay.1 / M CIOIE =0y [300  KB/2
enerate an animation file |WVFW Codec ~ || Setup |
|D:wgear.a\=i Filz name ...
Definition \ I
0y Az 4

Simulation name:llth gear

E
E

Time step: |[;._2

[ Animate viewpoint

|
- E) sonsl

50
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I'FD MU Generic _Animaticm ]EI DMUGenerics. [&]

DMU Generic Animation r o]

Replay ﬂ

- S 0{T Al =20 42] ReplayE =det

Name: | Replay.2

I
M <« [ n |M

G R

(] Animate viewpoint

Edit analysis |
Interference Distance

fat s OffF
. i
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I'FD MU Generic Animation

DMUPIa... [E]

DMU Generic Animation r| @ S P | T e

.

Simulation Player g

- BF= O] &l simulation, replay, sequencesE A3 A|Z

Player
e . $ 0 )

—| -

Step &3

! Flayer Parameters Ln |

Sampling Step |EH

Temporization |435

corresponds to the one way loop mode

@ corresponds to the return simulation mode.

-
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- 7 —
DML Generic Anlmatmn]El DMUPIla... [

DMU Generic Animation 'hlJ P2 B & & | e

/Edit Sequence =2

- SO A= 0|52 AlZtE =H-o] otLtel AlZ2 0|2z 8%

it Sequence lilﬂ

Edit Analysis
Action in session Action in Sequence
TakeOffFly Ste Action Duration (s Delay (s
TakeOffLandingGear P 2 e
TakeOffSurfaceClose N — N —
1 TakeOFfFly 30 0
1 TakeOffLandingGear 10 10
1 TakeOffSurfaceClose 10 20

[#]¢

Move Up Merge Up ]
| |
Move Down Merge Down I [

Action duration (5)|3D E Reset durationIAction delay (s)|0 E

— Action add mode
@ Create last step and add 2 Add in last step () Tterative create last step and add

2 Highlight the simulated action(s)

@ ok | @ cancel |

-
—_—

-
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"DMU Generic Animation =

DMU Generic Animation [ ;ﬁ@@ @

/ 7|Z&2] Slider-Crank =& \

Clash Mode

- AlZ 0| S ddY I ZHEG R E =olg

=

@ Deactivates automatic clash detection for simulation

@ Activates automatic clash detection for simulation

% Activates automatic clash detection stop mode for simulation
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FDMU Generic Animation

DMU Generic Animation rJ DY @

s

Trace

- MEHSE elementsQ| O| S replayE 7|22 HA|E.

Trace @

Object to trace out: [Replay 1 |
Elements to trace cut|2 celected elements

Reference product.  |pars.1

Mumber of steps: 101

Trace Destination
’7 . : {2} Reference product

@ ok | @ cCancel |
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Assembly Design@| Piston 222 0|&235}0] Of2ft 20| DMU Kinematics 221 TS|

(Simulation g4 + Product + Part L2 = =30 Y2 E)
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