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DMU KINEMATICS TOOLS

DMI_.I Kmematlcs

DMU Klnematlcsl @ & TG €i!?s‘|

¢  Mechanisms 0|55 MM Joint Fix

<Fix Part 22 Joint MEi>

Mechanism: |

k=g=]
= -

[ Joint Creation: Revolut:

Mechanism | vl Mew Mechanism I

Joint name: ‘

Current selection:
Line 1:| Line 2: [

Plane 1 Plane 2: @ null Offset O Offset = [Unset == |

Plane 3: |- Plane 4: |- O Centered

[1 Angle driven

Mechanism Creatiol

Mechanism name: {pMechanism.1

\ _ @ ok | @ cancel|

Simulation

-ﬂ‘. Walve (W

- Holder (Holder.1)
-3 Pin 1 (Pin 1.1)
-ﬂ;ﬁ Pin 2 (Pin 2.1)
'ﬂﬁﬁ Push Rod (Push Rod.1)
-’3‘5 Rocker Arm (Rocker Arm.1)

—-E]. Constraints
e

-Applications

~Mechanisms
=" . . -
- Mechanism.l, DOF=0
Jaints

_aommands

lerations

<Mechanisms 24>

/
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Fixed Part al

- ME#SE ComponentE 1L (7|&0| &= 3HLt2| componentBt 7Hs)
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"DMU Kinernati

DMU Kinematics

Fixed Part al

- ME#SE ComponentE 1L (7|&0| &= 3HLt2| componentBt 7Hs)

3 (Ring 3.1,Shaft 3.1)
Ring 1.1)

Ring 2.1)

) (Ring 3.1)

<Ct=9| FixE MMl = mechanism0i|= SFLIZE M H El >

o
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DMU KINEMATICS TOOLS
DMU Kinemati‘n Kinematics Joints

B ESE ¢

oD &

-

ki

Revolute
Prismatic
Cylindrical
Screw
Spherical
Planar
Rigid

Point Curve
Slide Curve
Roll Curve
Point Surface
Universal
cv

Gear

Rack

Cable
Axis-based

HHES 7|FoR 3| MBI joint 44

EX HE J|F0R HWIl 25 E joint MA

P RS 2| 2SOHEE joint &
Pitch 2/ 7|=2 2 3|H™ut ¥Xl 2F8I 2 joint MM
EXS pointE SAOE 2SS E joint MA
E8% planeE U2 E 2F5H=F joint Y
componentZt| MLHLX|E DHA|FHFTLE jointS MM

L EX Mol EX ZMZ 2t XI0|ZE joint M4

- EX ZMo| Ct2 M met 2F 0|2 joint M A

£ JM7I2| X2 SE0IZE joint 44

L EX Mo| EX ZHS met SE0|EE joint MM

 F 21 A Y ¢

rot
0 «—
0.
>
~
0z
0x

o
=
3702 =& HZ F7] 2let joint &S

710{ H|Z 0|23}0 = 7§2| prismatic jointS At
7|01 H|E 0|38} prismatic joint2t revolute jointS &A%
CableO| ¢1Z &l AXYH S20|EE joint 44

: Component2| AxisE 7|E2 & joint ‘44
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Ir

"DMU Kinernati

Revolute Joint &

- & componentZt EH

2
=

inematics SN inematics Joints
DMU Kinematics |J DG [BlF 8 &) J

BREELERHANF DS

| Joint Creation: Revolute

Mechanism: |Mechani5m.1

|ZOR B|HEEE joint A4

<Line, Plane MEH>

Offset &4 A|, MERSE plane AHO|2]
o
— AHe|7t Ars22 §EE
j Mew Mechanism l
Joint name: |Revolute.1
Current selection:
Line 1: [Body.1/5elid.1 Line 2: |Serew.1/Solid.1
Plane 1: [Body.1/5olid.1 Plane 2: |Serew.1/Solid.1
Plane 3: |-

& :Angle driven

Plane 4: |

2 Centered

<Line 1>

<Line 2>

MechanismO| & 73t 4

=
— oOoT

<Plane>

Plane 1

Plane 2
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owy kinematics SR [El| anematis soints

DMU Kinematics |' & @ |&|F €28 & | |G E© ¢ 0@ 8 64 % D

Revolute Joint &

- & component’t BHS 7|E2 2 9| F joint fd

Joint 48 2, Mot JointE Gl& 285t Joint Limits 28 7ts

Joint Edition: Revolute

lgint name: |Fex-'c-lute.1
Joint geometry:

Line 1 Screw.1/Solid.1 Line 2{Body.1/50lid 1

Plane 1: |Screw.1/5Solid.1 Plane 2: [Body 1/50lid.1

2 Angle driven
Joint Limits

|-720deg = |720deg =i
@ ok | @ cancel
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I ”‘M Kinematics Joints
DMU Kinematics D P |&

REED ¢ PR

B R & &
/

Angle driven/Length driven
- M3 " 4L XY E2|0 CommandZ MHEH (RLEZ 1219 Command.1),

A &2 0]d SN AEXZE =2 7HsT Command2 LIEFE. Mechanism 748

Al Z[28t BtLES[ Command= 2 R205HH, M35k S % HE Joint 230
o|EsHY A Y

Revolute Joint2| Angle driven

Joint Creation: Revolut
I Mechanism: ‘Methamsm 1 j New Mechanism I

Joint name: [Revolute.1

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

Line 1: [Bady 1/Solid 1
Plane 1: [Body 1/Selid 1

O Null Offset @ Offset = [Smm @

O Centered

Plane 3: - Plane 4: |-

S:Angle driven

@ 0K l \iCance\l

Prismatic Joint2| Length driven

Joint Creation: Prismati

Mechanism: |Mechanism.1

Joint namePrismatic.2

j New Mechanism I

Current selection:

Line 2{5crew.1/50lid.1
Plane 2: |

Line 1:{Body.1/5olid.1
Plane 1:

Kinematics Simulation -

Mechanism: | mechanism.1 j
Command.d -360 360 | [S500000 |
[ Activate sensors [ Plot vectors
Reset Analysis. I <<Less|
Simulation
{0 On request
Number of stepsgg
|
Close |

Simulation with Commands

/
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DMU K‘m Knemaics Jois

DMU Kinematics

Wiper Mechanism (Revolute Joint)

-Applications

~Mechanisms
_-.qsf Mechanism.l, DOF=0

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

'ii;?% Revolute.5 (Partl.l,Part5.1
—;gg Revolute.b (Part6.l,Part5.1
-% Revolute.7 (Partd.l,Part6.1

J
)
)
- 51 Revoluted (Partl.l Partd.l)
)
]
]

S=Commands
:;g';: Command.l (Revolute.lAngle)
J=Fix Part { Partl.l)

= Laws

—Speads-Accelerations

5 . .
=Simulation
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—
rI':WIU Kinemati

Kinematics Joints

n cnematics SN
DMU Kinematics | & @ |@| T 8 & SBlEE ¢RB@ L E %D S8

-

Prismatic Joint &8

- & componentZt £ HE 7|E2E YTl 2L E joint dd

<Line, Plane ME#>

Mechanism: IMechanism.l

j Mew Mechanism I

leint name:|prismatic.1

Current selection:

Line 13 piston.1/5olid.1

Line 2] Cylinder.1/5olid.1

Plane 1: [Cylinder 1/zx plane
& Leng

%

Plane 2: |piston 1/zx plane

@ ok | & cancell
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DMU K”‘m Kinematics Joints

=]
, =
DMU Kinematics ||’ & 4 | vl Bl o @l Bk Mmaw L

L¥ o

-Applications
Mechanisms
*IE:F Mechanism.l, DOF=0
Joints
- 50 Revolute.l (Partl.1,Part2.1)
& Revolute.2 (Part3.1,Part2.1)
. £ Revolute.3 (Part3.1,Part4.1)

=y . .
L—!]!%E Frismatic.d (Fartd.1,Fartl.1)

Commands
—Fix Part { Partl.l )

— L aws

—Speeds-Accelerations

=Simulation
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:DM” m Kinematics Joints

DMU Kinematics D@ LG &) &

Cylindrical Joint &

- & componentZt ET2&1}t 2

>
Mo
ofn

OF

I=E joint ‘8

| Jaint Creation:

Mechanism: |Mechani5m.l

Joint name:|Cylindrical 1

j Mew Mechanism ]

Current selection:
Line 13 Screw. 1/5olid.1 Line 2:|Body.1/50lid.1

3 Angle driven 4 Length driven |

18
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nematics JRMMMNNNIES] | inematics Joints
& i € 1©

"DMU Ki
I

DMU Kinematics B @ &S

Screw Joint &

- & component?t pitch ¢ 7|&E2

Hu
ot
[l
it}
(o]
al
Mo

<Line ME Ppitchgt 2>

rj_oirﬂ Creation: Screw

MEChﬂ”i5m3|MEchani5m.1 j Mew Mechanism l

Joint name:|5crew,1
Current selection:
Line 1fscrew.1/5elid.1 Line 2| Body.1/50lid.1
diAng [ Length driven
Pitch: |2[:-

@ ok | @ cancel|

Angle driven & Pitch : X|'g3liE 2= BHF 2|T5IH, 360 2

Length driven & Pitch : X|g3s{|E Z0|Tt

o
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:DM” K‘m Kinematics Joints

DMU Kinematics D P |B TG &) BEEP

Spherical Joint €

- & componentZt £83t pointE SHOE 2ESHEE joint ‘dd

<Point MEH#>
. oint Creatio

Mechanism: |Mechani5m.1 j Mew Mechanism I

Joint nameSpherical.1

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

@ ok | @ cancell
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:DM” K‘m Kinematics Joints

DMU Kinematics | & @ |@| & €08 & || 2B @@ &

Planar Joint &

- &= component?t £%83t planeE SHOE 2ESHEF joint dd

<Plane MEH>

" Joint Edition: Planar.1

Joint name: ||:l|3n3r_1

Joint gecmetry:
Plane 1: |\ernier-2.1/Solid.1 Plane 2: |\ernier-1.1/Solid.1

@ ok | @ cancel]
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:DM” m Kinematics Joints

DMU Kinematics | & @ |@| & €08 & | 2B €S &

i et 7 25 2 By & 8B

Rigid Joint [2

- &= component2| U?IXE LEAHAFT= jointE dd

<Component M Ef >

Mechanism: [\1echanism 1 | New Mechanism I

Joint name:"aigid_z

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

@ ok | @ cancel|

22
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:DM” K‘”m Kinematics Joints
s¢[Elsen | enawyw

DMU Kinematics

% 2 B <% 8

-

Point Curve Joint =&
- £ Ho| EF ZME U2t 2H0[EF joint ‘4d

<Curve, Point A1EH>

=
Joint Creation: Paint Cur

Mechanism: |Mechani5m.1

Joint name:{point Curve.3

j Mew Mechanism l

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

@ ok | @ cancel|

—
s
u

Mechanism.1l, DOF=0

—Jointz
.-L :
J_ :

"J d Point Curve.3 {Shaft.1,Frame.1)

nsmatic.1 (Cylinder.1,Frame.1}

ylindrical.2 (Shaft.1,Cylinder.1)

-Comma nds

L » Command.1 (Point Curve.3,Length)

'FI\( Part [ Frame.l )

L_n Fix.10 (Frame.1)
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DMU Kinematics D P |&

"DMU Ki
I

”m Kinematics Joints
& i e S ¢

B R & &

|

f*

2 2 B %

-

S

lide Curve Joint =

- EX ZMO| Ct2 2ME mEt 0|22 joint M4

<Curve MEH>

Mechanism: |Mechani5m.1

j Mew Mechanism I

Joint name|slide Curve.1

Current selection:

Curve 1: |Part2 1/Join.1

Curve 2: |Partd 1/Line.1

@ 0K & Cancel |

rismatic.3 (Slider.1,Holder.1)

Slider.1,Guide.1)

* Slide Curved [
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;DM” K‘”m Kinematics Joints

DMU Kinematics | & @ |@| & €08 & | 2B €S &

Roll Curve Joint %= Roll Curve Joint

- S ZMe| Y2 2X0|EE joint M4

2 el e & @

<Curve MEf>
Joint Editien: Roll Curve.1 (Rell Curve) (-8 |3l

Jeint 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 d 1st upper limit: 408 407mm @
= 2nd Lower Limit:  [Omm & 2nd upper limit:  [94.248mm @

@ ok | @ | @ cancel |

mrnand.l (Roll Curve.3,Length)

rt [ Frame.l )

I;' Fix el

25
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;DM” K‘”m Kinematics Joints

DMU Kinematics | & @ |@| & €08 & | 2B €S &

E P

%

&
Fh&smad b

4 Slide Curve Joint + Roll Curve Joint

http://cadsystemshelp.blogspot.kr/2012/03/
how—do—-you-simulate-rolling—in—catia.html

Cobnvriaht © Combputational Desian | ab_ All riahts reserved

26
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owy kinematics SR Bl anematis soints

DMU Kinematics | & @ |@| &2 8 & | 2B €® &2 @ & & 2% %@

Point Surface Joint ¥

S EX M0l EX ZHE Mt XI0|EE joint M A

<Surface, Point AMEH>

Jgint Edition: Boint Surface 3 (Paint Surfac

Joint name: [point Surface.5
Joint gecmetry:
Surface 1: | Surface.1/Multi-sections Surf Point 12 |pin.1/50lid.1

@ 0K I @ Cancel |

T
]

Mechanism.l, DOF=0

=)

% Point Surfaca.5 (Pin.1,Surface.1)

=
i Rigid.1 (Body.1,Surface.l)
ismatic.? (Body.1,Slider.1)
ismatic.d (Holder.1,5lider.1)
rnatic4 (Pin.l,Holder.1)

=Cormmands

|: e 2, Length)
) .2 {Prismatic.3,Length)
=Fi: ( Body.1)

27
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DMU Kinematics

owy kinematics SR Bl anematis soints

DRy &|| 20ELEDFRLELE

Universal Joint &

- £ 52 AZFT| et joint Y

Mechanism: |Mechani5m.1

j MNew Mechanism I

Joint namesll Joint.4

Current selection:
5pin 1{shaft 2.1/Rotate.1 Spin 2° |shaft 1.1/50lid.1

Cross-pin axis direction

12 Mormal to spin 1 @ Normal to spin 2

2 Any: |

@ ok | @ cancel|

" Mechanism.1, DOF=0
—Joi
i‘l: Rigid.1 (Ring 1.1,Ring 2.1)
"L- '_5', Revolute.3 (Shaft 2.1,Ring 2.1)

tt

Revolute.2 (Ring 1.1,Shaft 1.1)

U Joint4 (Shaft 2.1,Shaft 1.1}
—Commands
. Command.1 (Revolute.2,Angle)
_FI‘( Part { Ring 1.1}
ai; Fix.11 (Ring 1.1)

Cobnvriaht © Combputational Desian | ab_ All riahts reserved
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;DM” K‘m Kinematics Joints
s¢fElinns| anasee

DMU Kinematics

-

CV Joint <&

- 3/Me] == @&l 7| 2zt joint &

Sk =
<AEE 5 MY

' Joint Creation: CV Joi

Mechanism: | vechanism.1 ~| Mew Mechanism

Joint I"Ial'TIEZlC\,."JDint_ﬁ
Current selection:
Spin 1]shaft 1.1/50lid.1 Spin 2: [shaft 2.1/5elid.1 Spin 3: [shaft 3.1/50lid.1

@ OK | JCanceIl

2 Rigid.1 (Ring 1.1,Ring 2.1)
Rigid.2 (Ring 1.1 Ring 3.1)
2 Revolute.3 (Ring 1.1,Shaft 1.1)
! Revolute 4 (Ring 2.1,Shaft 2.1)

! Revolute.5 (Ring 3.1,Shaft 3.1)
- -ma, CV Joint.s (Shaft 1.1,Shaft 3.1, Shaft 2.1)

-Commands
, Command.1 {Revolute.3 Angle)

'FI\( Part { Ring 1.1)

\ &E- Fix.15 (Ring 1.1)
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I ”m Kinematics Joints
DMU Kinematics | & @ |@| & €08 & | 2B €S &
/GearJoint 335

- 7|10 H[E 0| &30 2|23 ot=F joint &

2D %

<Revolute joint 41EH>

€ €

Mechanism: [\echanism.1 | |

Joint name: |Gear.3

Current selection

Revolute Joint 1: |Revc-|ute.1 _l Revolute Joint 2: |Revc-|ute.2 _l <Revo|ute Joint 1> <Revo|ute Joint 2>
Ratio: [1 Define ... IRotatmn directions@ same O Opposite

........................................................................ [ Angle driven for revelute 2

@ 0K I JCancell

Revolute Joint 2 2| 2| F 4=

Revolute Joint 1 2| 2| ™=

: Ratio =

30
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"DMU Kinernati

Kinematics Joints

row nermatc S es)
DMU Kinematics || & & |@|5 28 & 2699 &=

Rack Joint

- 7|0] H|E 0| &85}0] 2|H/BT 2SSHESF joint &8

<Prismatic, Revolute M EH>

[ Joint Creation: Rack

Mechanism: Il‘-xlechanism.l j vy e G TERTS l
Joint name: |Rack.3

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

Ratio: [6.283mm_tum Define .. I

[ Length driven for prismatic

: Ratio = O|& &0]|/2|™

31
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;DM” K‘”m Kinematics Joints

DMU Kinematics | & @ |@| & €08 & | 2B @® &1

Cable Joint %

- Cable0] HZ & AME SHO|=F joint &

<Prismatic joint &>

Joint Creation: Cabl

Mechanism: {iechanism.1 - |
Joint name: [Cable.3
Current selection

Prismatic joint 1: \Prismatic.l | Prismatic joint 2 |Prismatic.2 |
Ratio: (3]
[ Length driven for prismatic 1 [ Length driven for prismatic 2

@ 0K l @ Cancel l

Rati Prismatic Joint 22| 0|5 Z0|

: Ratio =

Prismatic Joint 12| 0| & Z 0|

32

Cobnvriaht © Combputational Desian | ab_ All riahts reserved



DMU KINEMATICS TOOLS
;DM” K‘m Kinematics Joints

DMU Kinematics

Steering System Mechanism

~Mechanisms

"!I;: Fixed part, DOF=0

-Jaints

- ﬁ; Spherical.l (Ball joint.1,Rack.1)

J'- %F Spherical.2 (Rack.l,Symmetry of Ball joint.1.1)
- i{;}, Rewvelute.3 {nuckle,Ball joint.1)
'if;}, Revoluted (nuckle,vwheeal_FR)

o ﬁ; Spherical s {nuckle LCAR)

= ¥ Sphernical.? (nuckle,UCAR)
-
LG Rigid.7 (Frame, LCAR)
-
—LC: Rigid.B (Frame,LCAR)
"ig:i’n Revolute.8 (Symmetry of Ball joint.1.1,Symmetry of nuckle.1)
- %’f Spherical.11 (Syrmmetry of nuckle.l,Symmetry of LCAR.L)
-
LG Rigid.12 (Frame,Symmetry of LCAR.L)
7 Rigid.13 (Frarme,Symmetry of UCAR.1)

!

- ﬁ; Spherical.14 (Syrmmeatry of nuckle.l,Symmetry of LICAR.L)

b

-?ﬁ' Rack.23 (Rack.l,Shaft 2.1,Rack Qut Cylinder.1)

if:}, Revolute.16 (Syrmmetry of Wheel_FR.1Syrmmeatry of nuckle.l)

'{'J% Prismatic.23 (Rack.l,Rack Qut Cylinder.1)
-fg; Revolute.24 (Shaft 2.1,Rack Qut Cylinder.1)
-E&;’ Rigid.16 (Rack Qut Cylinder.l,Frame)
291 U Joint.17 (Shaft 2.1,Shaft 1.1)

-E |Rigid. 18 (Rack Qut Cylinder.Ljoint2.1)
- S Revolute.19 (Shaft 1.1,joint2.1)
" |Rigid.20 (Shaft 1.1Part98.1)

= ]
=E Rigid.21 {Part9s.1Part139.1)




25 ol

=M O X| 2| Practice Lt¥= O| &3t Of2fe| & ut

_.;E:- Mechanism.1, DOF=0

4

-Joints

A
A
!

—éu? Point Curve.5 (Push Rod.1,Cam.1)

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

"':!:!fé Prismatic.6 (Holder.1,Push Rod.1}
—% 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.1)

Ty . .
¢ 5=l Prismatic. 10 (Valve.1,Block.1)

S=Commands

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

A5 Fix.31 (Pin 1.1)
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"oy crermsics S

DMU Kinematics

D P TR D

Mechanism Analysis @

Az MEE

erolg

Mechanism Analysis

General Properties

Mechanism name:

|Mechan|5m 1
Mechanism can be simulated: |veg,—
Number of joints: [10
Number of commands: i
Degrees of freedom without command(s): li
Degrees of freedom with command(s): |o—
Fixed part: [Pin 1.1

Joints visualisation:™ on, @ off Save l l
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 Finl1 Pin21

Rigid.3 Rigid Finl1 Block1l

Revolute.4 Command.l Revolute Pin11 Solid.1 Cam.1 Selid.1

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

Prismatic.6 Prismatic Holder.1 Solid.1 Push Rod1l  Selid1

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

Revolutz 8 Revolute PFin2.1 Solid.1 Rocker Arm.1 - Selid.1

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

Prismatic.10 Prismatic Valvel Solid1 Block1 Solid.1

F

Mechanism dressup information:

Part 1 Part 2 Part 3

.
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DMI_.I K.“nematl

DMU Kinematics M

Assembly Constraints Conversion &

- Assembly Design0f A g St constraintE Joint2 g
Joint Xt& 44

'.Tplicatiorr.:

~Mecha

volute.l (Partl.lPa ) 01 E-I 7H 9_| constraint=
Coincidence.33 (Partl.1,Pa ) :I'Ug E._I joint

-.:'-:.Iy.::plicatiorrs.

—Mechar

Offsetdd (Pa

Joints
Assembly Canstraints Conversion @Iﬂ Cornmands
Mechanism: IMechanism_l j Mew Mechanism l Lawys

| Auto Create I :
Unresolved pairs: LT

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

M LI

Speeds-Accelerations

Constraints list Resulting type Joints list
Name | Type | Element: | Name | Type | Cons
Coin.. Co.. Line/Lin Createloit |

Offse... Of.. Plane/Pl add command:

I j (Partl.1l)

Deletelgint |
— S Spee ccelarations
« [ 3 LI T +
Fixed constraints list: Delete Fixed Part Current fixed part:
Fix.50 { Partl.1) j Create Fixed Part

@ ok | @ cancel|
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D@ @ T @ Iﬁ@

_ )

DMU Kinematics

Simulation with Commands '@T

_ AMAME H = =~ O =Xt
MM =l mechanismO| commandE 7|&2 2 24 Command?| Limits &8 7ts

'Kinematics Simulation -

Lowest value: ||.35|3-
Mechanism: |pjechanism.1 j Highest value: 360
Commandl -360 360 600000 = . Spin box increments:{s
[ Activate sensors [ Plot vectors
Reset Analx&is... | << es5 I
Simulation

0O t .
() On reques Revolute Joint 2 &!
™

J"-M# hani

Mumber of steps]ap \eshanioms
" Mechanism.1, DOF=0

volute.l (Body.l,Screw.1)

o

Close |

Jointo| A1 2] Angle/Length driven =2t2 Command”t ‘44 &

o

38
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DMU Kinematics

EEE

)

_ )

Simulati...

Ia@

MAMSE jointE 2 2

Simulation with Commands '@T

- M=l mechanismO| commandE& 7|&2 2 4t

251N Limits =& 7ts

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

Joint geometry:

Line 2{Body.1/5olid.1

’_. . - .
Kinernatics Bimulation -

SCrew. Planel\sct;. /5olid
G ’
Joint Limits
& Cancel l

Simulation Command®| LimitsO| =!

Mechanisgly | vechanism. 1

E

ICommand.l 720 h_?zol 00000 [ uf

Simulation

[] Activate sensors [ Plot vectors
Reset Analx&is... | <=Less |

MNumber of £t5|:£:lm

Close I

|

~Fix Part ( B

Revolute Joint 2 &
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D@ @ T @ Iﬁ@

_ )

DMU Kinematics |

Simulation with Commands '@T

- M=l mechanismO| commandE& 7|&2 2 4t
A3 E0| 0|&dt= 2HE mechanismO| #+& =222l command 242 stepsT& LIF0 AEHC=E 15
'[Einematics Simulation -

Mechanism: |Mechani5m.1 j
Command.l | -360 J‘— 360 -360.0000 ._I Command.l -360 JI'G&D 2600000 ‘_I
[ Activate sensors [ Plot vectors [ Activate sensors [ plot vectors

Reset Analzsis... | <[ essg | Reset Analx&is... | == ess |

Simulation Simulation

e O On request 0 Immediate ¥ On request

Mumber of steps]ap MNumber of StEFl‘-"iI_'
| |
Close I Close I

Simulation: Immediate Simulation: On request
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Ble &% Iﬁ@

=Xt 0A}F 8= JointE No—YesZE HY (%'3!)\

DMU Kinematics |

Simulation with Commands '@T

AH A . | = | =o0O =X} Selection | Instantanecus Values | History

- M=l mechanismO| command& 7|&2 2 S
Sensor | unit Observed
1th'#loints#Gear. 1#Angle 1 Degree
1th'wlointsiGear. 1Angle 2 Degree NO
1th'wlointswRevolute. 2#Angle Degree No
1th*wlointswGear.3#Angle 1 Degree No
1th*wlointsWGear. 3#Angle 2 Degree No
1th*wlointswWGear.4#angle 1 Degree No
1th*wlointswWGear 4#angle 2 Degree No

Deselect Al | Select All |
Mechanism: |1+, .

Display Opticns

@ (o] Lines
CDmmaﬂd.l -1000 r—h— 1000 -693.8200 % I Detect Clashes Check Limits

Command.2 -360 j— 350 [1503236 .| 'ﬁmah]ilm'js 'of:m e p
: [ Plot vectors e

Analysis... | <=zless l ™ Close_|

Simulation
; = M S 2 72lo
) Immediate ¥ On request Al Ee2o|M MM = 2 129 Graphlcsa

| | | | \P| | Z2lstH At Z40| Jej=2 LiEtY
Mumber of 5tep5:lm

1th WlointsWGear.1 WAngle

N !
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o kinematics JNIE]| simulat...E3
DMU Kinematics @

Simulation with Laws @,

MM FormulaZ 7|22 2 A8 0|M X

o
>

\J
=
[
ro
T
1
>
9%

@ 3tet shctol SHHOIA Formula A @ X8% commandE E222 = Add Formula 23

oowiaye IRNNIIE]

. N s
FormU|a —'—7| ‘Ql-E { mmand.1 { Angle)
Formulas: Revolute Joi E3Fix Part { B

% m Laws

Filter On Revolute Joint §-Ac ations
Filter Name |

Double click on a parameter to edit it éﬁ Import... l

Parameter Walue Formula Active il Filter On ¢ q1

BodyWPartBodyWPad. 1¥FirstLimitLength ™ tteron tomman

Body#PartBody#Pad 1#SecondLimitiLength Omm Filter Name o

BodywPartBodywPad. 1 SecondLimit#OffsetFromSurface omm Filter Type |AII j
BodywPartBodywPad. 1w Sketch. IiwActivity true

BodywPartBody#Pad 1#Sketch. 1#AbsoluteAxiswActivity true it :

BodywPartBodywPad. 1#Sketch. 1#Parallelism. T#Activity true Double click on a parameter to edit it

Body#rartBodywPad. 1#WSketch. 1%Parallelism. 1%hode Constrained o Parameter Walue Formula Active
Edit name or value of the current parameter Mechanism.1#Commands#Command.1#Angle

[BodywPartBody#Ead LRFstLimitkLength [Fomm| =)

New Parameter of type IlRea\ j With ‘Sing\e Value j Add Formula I

Delete Parameterl Delete Formula I

@ ok | @ Apply | & cancel
E I eoly | | [Mechanism.1#Commands#Command.1#Angle |E-deg E'

New Parameter of type ||Rea| j Wwith |5ing|e Value j Add Formula
Delete Parameter l Delete Formula l

@ oKk | @ apply | & cancel |

Edit name or value of the current parameter

42
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"omu
I

DMU Kinematics

)

| ]

@ & TR &

Simulati... [

B[]

Simulation with Laws @v

- ‘4d% Formulag 7|22 A[E2|0[d HE (A0 T B4 ARE)

Parameters — Time — ¥KINTime & 28 2

AAl OlEd &S
A AH =

£

Ok 28l < Mechanism.TWKINTime *(360deg)/(1s) >

=2 =2 T

I [Mechanism. 1#KINTime *(360deq)/(15) i

Ryl

Dictionary

Members of Parameters

Members of Time

Parameters

- |All

Design Table || |Renamed parameters
Operators =/ |Length

Pointer on value functions | |Boolean

Point Constructors — | Cstattr_Mode

Law
Line Constructors
Circle Constructors

Start ¢

ARIENE

10

3]

PO Mechanism. 1#KINTIme

String
Direction Constructors ~ |Inteqer &2
|Mechanism. 1#KINTime 0s
ll; @ 0K & Cancel |

and.1¥Angle=(Mechanism.JWKINTime

Mumber of steps:|gn -

[] Activate sensors [] Plot vectors

Mechanism - [\echanism 1

sano 10 3
M|

EIRIITCIE]

Number of steps{g ~

) Activate sensors [ Plot vectors
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DMU Kinematics M‘
/

Speed and Acceleration &

B 9IXel £E, I4E 52 HoIH

oy = = .
@ &y | M3 = Reference product@t £ Point A EH

Mechanism: Mechanism.1

Mame: Speed-Acceleration.1
Reference product: |Body.1

Point selection: Point.2
@ Main axis () Other axis: I

@ oK | @ Cancel |

Point

Reference product

44
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" DMU Kinematics
I

DMU Kinematics

4 . S DK} S S, ISR S2 P43 )
Speed and Acceleration &% @(ob?ervedﬂ No 22 ves2 #ah
_EX QKo 25 /AL 58 Holst - EX) X_LinearSpeed, Z_Angular Acceleration, Z_Angular Speed

Selection ‘ Instantaneous Values ‘ History |

i i - A EH
@ Simulation with Laws A1EH . I (ot |-
- . - Mechanism.1#cints#Revolute. 3fAngle Degree No
DMU Kinematics ‘Speed-Acceleration. 1#X_Point 1’ Willimeter m m
I ‘Speed-Acceleration. 1%Y_Point.1’ Millimeter m
5 ‘Speed-Acceleration 1%7_Point.1’ Millimeter
l ﬂlr @v QE‘ @2 @ {:& ‘Speed-Acceleration.1X LinearSpeed Meter per second No

‘Speed-Acceleration 1%V _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. 1%Y_Linear Acceleration’ Meter per square s.. No i
1 E
@ Actlvate sensors IA_ ﬁH Deselect All | Select All |

Display Options

@ [e] Lines
Detect Clashes Check Limits

@ Automatic ©O Interferences | @ Off O on O Stop

Mechanism : |Mechani5m.1 j

Outputs
minh 0 S 00 s |
R« [ [ D Ll
ey G MEZ oM MY F (42| Graphics .| 22

Close |

Murnber of steps:{ag

d Activate sensors] (] Plot vectors

Close |

Mechanism : |Mechani5m.1 j

Start 0 JF———— 10 joooo [ |

M 4|4 11 P M
Number of steps:|gp - A”E'If'”'--- I

 Activate sensors [ Plot vectors

Close I
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DMU Klnematlcsl D G & I @z@ﬁl
4 5 )

Speed and Acceleration

S AKX BE, IHEE 52 20l

-

ORIk

46

Cobnvriaht © Combputational Desian | ab_ All riahts reserved



~CONTENTS A

v A|&HSEHY|
v DMU Kinematics Tools
v DMU Generic Animation

47
Cobnvriaht © Combputational Desian | ab_ All riahts reserved



DMU KINEMATICS TOOLS

I'FD MU Generic _ﬁnimatinn

DMU Generic Animation Ir| .ﬁ,_@,,ﬁ @e |

Simulation &

- 3=l command 2F 2HE mechanismS S2fA

i

Command.1 I-lOOO § 1000 I ~1000.0000 [=] I
Command.2 -360 ; 360 |C-.C-C-C-C- gl I
[ check joint limits

Reset [ Keep position on exit

@ Insert

Namer|Simulation.1

[F1
0.00 ;-|c.31

[ Animate viewpoint

| Insert I T | | |

[ Automatic insert

Interference Distance
| off J | off J

Edit simulation objects

Edit analysis |
Edit sensors

" & Cancel |

DMUGenerics.. [5]

(2|4 .5

Edit Simulation

Loop Mode W Step MEH = Xfj 4

Name:|Simulaticn.1

M |« | |

L

|1.|:-|:-

Change Loop Mode] iayypoint

Insert I

1

02

Modify ot

(] Automatic insert

Interference

0.04
0.0
0.0
—Distance

| interpolation step|

2
1

Edit analysis

o
|

f E

Edit simulation cbjects {

Edit sensors {

@ ok | @ cancel|
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I'FD MU Generic _ﬁnimatinn DMUGenerics. &

DMU Generic Animation || .ﬁfﬁ,% P 9.

Simulation &

- 3=l command 2F 2HE mechanismS S2fA

i

ll Commandl -1000
Command2 -360

[J Check joint Eimits

Name{simulation. 1

M4 |
D P~

] Animate viewpoint

st |

1} !N I'
E{o:z:

=1

[J Automatic insent

Interforence

Distance

l

~l|fos

| Edit simulation objects

£dit sensors

[@ ox I Jcancell
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‘DMU Generic Animation ]El DMUGenerics.. [5]

DMU Generic Animation | .ﬁ B & @ @m

Compile Simulation @5
- SO0 A|E2 0|4 S Replay E& 54 TtUZ NEe

Replay ‘-4
~Applications

=-Simulation

Name:|Replay.2
(] Generate an animation file |VFW Codec J I -Mechanisms

| Lo "L-.‘Ee: Lences
Definition | —c4 :
Simulaticn name:|1th gear |'LI-_

| K
Time step: ||3._2 j ‘

[ Animate viewpoint

Replay

=% Replay.2

Interference

@ oKk | @ cancel - Cameras

50
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DML.I Generic ﬁmmatmn DMUGenerics. &

DMU Generic Animation | .ﬁ B & | @[Hbs

Compile Simulation ‘fﬁﬁ

- BHEOIT AIBOIM S Replay & SFY T2 NI

otz 7ol Eﬂ IAX

H=5 L= =
ST g d< x [ = |
= AN I MM s T2WO): 2ol
T — H |
Compile Simulatiol = Sl (e 100
x| 3 A
[ Generate a replay M7 Y 2K [[5 0 Ty HEAL.
NamEZ|R5|:Is;.-'.1 / v OI0E] (D) 300 KB/Z
enerate an animation file |WFW Codec | Setu
|D:wgear.a\=i File name _..
— -0
Definition \ oY 42 M43

Simulation name:llth gear

Le e

Time step: |[;._2

[ Animate viewpoint

i JHE0[0] -

@ ok | @ cancel

" =

(7
R

51
Cobnvriaht © Combputational Desian | ab_ All riahts reserved



DMU KINEMATICS TOOLS

DML.I Generlc ﬁmmatmn

DMU Generic Animation | -rH B P R |

Replay ﬂ

- S OT A[Z20] 42| ReplayS &l

DMUGenerics.. [5]

@ Hpy|

Name: | peplay.2

I
M <« K| (n |p

C_ @ &

] Animate viewpoint

Edit analysis |
Interference Distance

= L
e L=

52
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DML.I Generic Ammatu:m]El DMUPla... [B)

DMU Generic Animation | . B & X | =] %

Simulation Player g

- BL= 01T simulation, replay, sequencesE & A|Z

e . O
I

—| -

Step 2

! Flayer Parameters 2

Sampling Step |EH

Temporization |435
| corresponds to the single loop mode y

@ corresponds to the one way loop mode

@ corresponds to the return simulation mode.

o
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F'_DI".I'IU Generic Animation

DMU Generic Animation 'hlJ . B & @ | |l

DMUPa... &

-

Edit Sequence ks

Edit Sequence

- SO A= 0] 4S2| AlZtE =H-o] otLtel AlZ2o|dez Fdd

|2 o

| edit Analysis

Action in session

Action in Sequence

TakeOfiFly
TakeOffLandingGear
TakeOffSurfaceClose

Step Action

1 TakeOffFly

1 TakeOffLandingGear
1 TakeOffSurfaceClose

Duration (s)

30
10
10

Delay (s)

SIEAIZE  AIRAIZH

—

Maove Up

Merge Up I

Move Down

Merge Down | '

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

a Highlight the simulated action(s)

-
.

@ ok | & cancel |

o
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DMU Generic Animation

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

Clash Mode

- AlZH oS Ady I ZHE R E =olg

=

ﬁﬁ Deactivates automatic clash detection for simulation

[ﬁ Activates automatic clash detection for simulation

% Activates automatic clash detection stop mode for simulation
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DMU Generic Animation rljmezigja;n.l
/

Trace

-

- MBS elements2| O| S & replayE 7[E2 2 #A|E

Trace 7 el

Object to trace out: [Replay.1 j
Elements to trace out]| 2 selected elements

Reference product.  |pars.1

Mumber of steps: 101

Trace Destination
’7 . : {2} Reference product

@ ok | @ cancel|
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