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DMU Kmematm&
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 Mechanisms 0|+ Al M Joint  Fix

'DMU Kinemati ..\

<Fix Part £ Joint MEf> | & & 5 @[]l u c@ks|

Mechanism: |

-
=
— -
Jaint Creation: Revo
Mechanism: ! | Mew Mechanism I
Joint name: |

Current selection:

Line 1: | Line 2: |

Plane 1:| Plane 2: | @ Null Offset O Offset =

Plane 3:[- Plane 4: [- O Centered

D Angle driven

Mechanism name: [Mechanism.1

\ : @ ok | @ cancel

Mechanism Creatio

-5 M Valve (Valve.d)
_ﬁm‘, Bl':' "ﬂl'" I'-.Bll"'l |"'|-' ll

‘. Holder (Holder.1)
= ;;;‘. Pin 1 (Fin 1.1)
'ﬁgﬂ Pin 2 (Fin 2.1)

"3’5 Push Rod (Push Rod.1)

laints
Commands

Lawws

Speeds- erations

<Mechanisms A4 A1 >
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DMU Kinemati
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Fixed Part &

- 1&gt ComponentE 17 (7|&0| &|= 3tLte| component?t 7ts)

> Coincidenca.7 (Ring 1.1,Shaft 1.1)

Ring 1.1,5haft 1.1)
Coincidence.d (Ring 2.1,5haft 2.1
Offset.10 (Shaft 2.1,Ring 2.1)

Together.l{Ring 1.1,Ring 2.1Ring 3.1)
fsat.11 (Shaft 1.1,Ring 1.1)

OO

:c;lc::c

L3

s, "Is!.
¥
o

fset.13 (Ring 3.1,5haft 3.1
ing 1.1)

M3 g @E
STSTRT

=Applications

<Ctz=9| FixE MM = mechanism0j|= SLIRE A4 M =l >
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' DMU Kinematic-El Kinematics Joints
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& 4B I AT A

b

Revolute ' HHE 7| Fo= 9|HSEE joint MY

Prismatic  EM 02 7|Zoz HE 2ESITE joint A
Cylindrical TSI 3| 2FSHEE joint Mo

Screw . Pitch 2t2 7|Z=C 2 3|M1} HEl LE8IE 2 joint MM
Spherical Edct pointE S22 2SR joint dd
Planar : EX3} planeE ZA 02 2E3IE 2 joint A4

Rigid : componentZto| ACHLX|E T™HA|IHAZTLE jointE AN
Point Curve £ Mol EY [ME Wt 22|0|=2 joint Y
Slide Curve £EY ZMo| Ct2 FME Mt %0[=2 joint M
Roll Curve EY ZM7E HE2 SEO|=E joint MA

Point Surface £ Mo| EY [HS M2t S5 0|=E joint M4
Universal = =2 A7 I3t joint M A

cv 1379 S AZ 7| I3t joint MM

Gear : 7|10 H|Z 0|83}0] & 7§2| prismatic jointE HZAg
Rack : 7|10{ H|E 0| 83}0] prismatic jointQ} revolute jointE A
Cable : CableO| A& El AN S 0|5 joint MY
Axis-based : Component2| AxisE 7|F 2 & joint MM

Convriaht © Computational Desian Lab. All riahts reserved.

115



DMU KINEMATICS TOOLS

DMU Kinemati Kinematics Joints
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R TR

DMV kinematics ST el
DMU Kinematics |J D & & @mﬁ@ﬁl

Revolute Joint &
- & componentZ7t BHE 7|EC 2 3| WS E joint Y

<Line, Plane *,‘| 'ﬂ.* > Offset MEH A|, MEHSI plane ALO|9]
P p
HeE|7l Atso 2 QHE

[Joint Creation: Revolutz

Mechanism: I Mechanism.1 ﬂ Mew Mechanism I

Information

Joint name: iRevqute_l
Current selection:

Line 1: [Body.1/Solid 1 Line 2: [Screw.1/Solid 1 T _ _
Plane 1: [Body.1/5olid.1 Plane 2: |screw.1/5olid.1 O wull Oﬁmlo Offset = Igmm—]g ) The mechanism can be simulated
Plane 3: |- Plane 4: |- O Centered

3 :Angle driven :

MechanismO| A&l 7535t AL

<Plane>

<Line 1> <Line 2>

Plane 1

Plane 2
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"DMU Ki

"m Kinematics Joints
2l € P & @

Revolute Joint &

- & componentZt HHZ 7|

O}

FOZ B|HSEZ joint 444

g 22310 Joint Limits 2& Jts

Joint geometry:

Line 1screw.1/50lid.1

Plane 1: [Screw.1/Solid.1

d Angle driven

Line 2 Body.1/50lid.1
Plane 2: |Body.1/5olid.1

Joint Limits

|-720deg

=5

|720deg =

@ OK I & Cancel |
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oMU kinematics SR [l anematics sors

DMU Kinematics D F (BT T &

A ES ¢

Angle driven/Length driven
-Ha3 B AN EE|0 CommandZ2 MMHEH (2EZ 129 Command.l),

A E280|M EQAM AFEXZE 2E 7ts8F Command& LEE. Mechanism /4

Al £| 23t SLtS| Commandis TS, HA5Hx ¥S FP CH2 Joint 250
o|Z5t0 2%/

Revolute Joint2| Angle driven

Joint Creation: Revol

Mechanism 1Mechani5m.1 _v_] New Mechanism I

Joint name: [Revalute.1

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

Line 1: [Body.1/5olid.1
Plane 1: [Body.1/Solid.1

O Null Offset @ Offset = [Smm Eg

) Centered

Plane 3: |- Plane 4: [~

2 ok | @ cance|

Prismatic Joint2| Length driven

Joint Creation: Prismati

Mechanism: |Mechanism.1

Joint nameprismatic.2

j Mew Mechanism I

Current selection:
Line 2:[Screw 1/5olid.1
Plane 2: |

Line 1:{Body.1/Solid.1
Plane 1:

Kinernatics Simulation -

sm.l, DOF=0

Mechanism: [1achanism 1 j
Command1l -360 t 360 I 360.0000 .
[ Activate sensors [ Plot vectors
Reset Analysis... | <<Less |
On request
Number of steps{gg
|
Close |

Simulation with Commands

/
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oMU

2t ey &

2@ ® ¢ @6

/Wiper Mechanism (Revolute Joint)

=Simulation

t3.1,Part4.1)
t3.1,FPart2.1)
artl.l,Partd.1}
*artl.1,Part5.1)

*arth.], Part5.1)

elerations
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"DMU Kinemati
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Kinematics Joints

wanematics |
DMU Kinematicle@_@ @a‘;@@@ﬁl BB S C TN B &

Prismatic Joint &8

- & componentZt EH ©

<Line, Plane A EH>

| Joint Creation: Prismati

Mechanism: IMechanism.l

j New Mechanism ]
Joint name:{prismatic.1

Current selection:
Line 2:
lane Flane 2:

Line 11piston.1/5olid.1
Flane 1:

Cylinder.1/5elid.1
Piston.1/zx plane

@ ok | @ cancel|
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;DM” Kim Kinematics Joints
9.9z 2y | poles ¢

DMU Kinematics

/Crank—SIider Mechanism (Revolute Joint + Prismatic Joint) \

-Applications

~MMechanisms

'l'l'

= Mechanism.l, DOF=0

J.
7 Revolute.l (Partl.l,Part2.1)
= Revolute.2 (Part3.1,Part2.1)
= Revaolute.3 (Part3.1,Partd.1)
ismatic.d (Partd.l,Part1.1)

Fix Part { Partl.l)

Lawws

Speeds-Accelerations

=Simulation
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DMU Kinematicle B 4 [ @@@@|ﬁ| | @ {5

Cylindrical Joint &

- & component7t WX 2F 1t 3| RSLEF joint M

<Line MEH>

Joint Creation:

Mechanism: |Mechani5m.1

Joint namedCylindrical. 1

j Mew Mechanism ]

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

3 Angle driven iLength driven |

@ ok | @ cancell
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DMU Kinematics | & @ |[@]% ® 5 & | 25 <@

Screw Joint &

- &= componentZ} pitch /8 7|22 2|1t HEl 2

<Line MEH Pitchgf &

Joint Creation: Scre

MEC"1*3”‘5"”3|I"..’IE-chani.r‘m.l j Mew Mechanism l

Joint name:|Screw.1
Current selection:
Line 1{Screw.1/50lid 1 Line 2 Body.1/5olid 1
 Ang O Length driven
Fitch: |2u

@ ok | @ cancel|

Angle driven & Pitch : X|H3[|ZE Zt=0t2 3| M 3stH, 360% 3

Length driven & Pitch : X|dslj& Z 0|2t

o
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DMU Kinematics D F (BT T &

&0 9P

Spherical Joint €

- & componentZt E™ ot

oint Creatic

g9t pointE SMOE 2L E joint A

<Point MEH>

Mechanism: |Mech3ni5m.1

j MNew Mechanism I

Joint namexfSpherical.1

Current selection:

Point 1: [Ball.1/PartBody

Point 2 |Socket 1/PartBody

@ OK I & Cancel |
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DMU Kinematics D |BTRG &) 2EEPSE

Planar Joint &&

- & component?} E™% planeE ZMCE 2FSHEF joint MY

<Plane 1EH>

" Joint Edition: Planar 1 (Plar

Joint name: [Planar.1
Joint geometry:
Plane 1: |\/ernjer-2.1/Solid.1 Plane 2: |\viernier-1.1/Solid.1

@ ok | @ cancel|
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DMV kinematics ST el
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MR Kinematics Joints

=T E- R g="

AL ¢ 2 25 B K 08 6

CAD

Rigid Joint [

- &£ component2| HLHLX|E LFAAF = jointE Ao

<Component M Ell >

Joint Creation: Rigic

Mechanism: IMec hanism.1

j Mew Mechanism I

Joint name:"aigi.jg

Current selection:

Part 1:|1

Part 2: |Part2.1

@ 0ok | @ cancel|
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"DMU Kinemati

Kinematics Joints

=T E- R g="

&

2 B S

DMU Kinematics [/ D g

TR &

Point Curve Joint =&

- £7% Ho| £ TS et 2HO|T 2 joint 44

<Curve, Point MEH>

" Joint Creation: Paint Cury

Mechanism: IMechanism.l

Joint name:|Point Curve.3

j Mew Mechanism l

Current selection:
Point 1: |Shaft 1/Solid.1

Curve 1 |Frarne 1/Sketch.2

@ ok | @ cancel|

e

-2 Mechanism.1, DOF=0

Prismatic.1 (Cylinder.1,Frame.1)
Cylindrical.2 (Shaft.1,Cylinder.1)

J = Point Curve.3 (Shaft.1,Frame.1)

-Commands
7y Command.1 (Point Curve.3 Length)
~Fix Part { Frame.l )

I; Fix.10 (Frame.1)
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;DM” K‘m Kinematics Joints
DMU Kinematics D& EL-RNE &) 2AEEPCIEHIAFEHKE

Slide Curve Joint -+
- Ed JMO| CHE M2 et S A 0| =& joint M

<Curve MEH>
! oint Creatic

Mechanism: |Mechani5m.1

Joint name:|slide Curve.1

j Mew Mechanism I

Current selection:
Curve 2 |Parta.1/Line.1

Curve 1: |part2.1/Join.1

@ OK @ Cancel |

anisrm.l, DOF=0

Rigid.1 (Body.l,Guide.1)
Revolute.? (Holder.1,Body.1)

3 (Slider.1,Holder.1)

Slide Curved (Shder.1,Guide.l)
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;DM” K‘m Kinematics Joints

DMU Kinematics D& 2L &) 2ERLS ERD

. #
Roll Curve Joint Z# Roll Curve Joint

2 ks d «®

- 58 5472 =8 SH0|=E joint 4d

<Curve MEH>
Joint Editien: Roll Curve.1 (Rell Curve) [~ 7| (=25l

Joint name: [Roll Curve.1

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

& 1st lower limit: omm & 1st upper limit:  [408.407mm @
& 2nd Lower Limit:  |[Omm @ d 2nd upper limit:  [94.248mm @

@ ok | @ ¢ | @ cancel |

~Mechanisms
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9.4 [t &

Kinematics Joints

N CR =

DMU Kinematics

oy

& 2%

g §) %68 &

CAD

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 Kinematics D& |BLRE &) 2EEPE CDEH NG P EDSE

Point Surface Joint

- £7% Ho| £ THS 02t SHO|T 2 joint 44

<Surface, Point A1EH>

Joint Edition: Point Surface

Joint name: |Point Surface.5
Joint geometry:
Surface 1: |Syrface.1/Multi-sections Surf Point 12 |pin 1/5elid.1

@ ok | @ cancel|

ommand.l {Prismatic.2 Length)

Cornrnand.? (Prismatic.3,Langth)
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DMU Kinematics

;DM” K‘m Kinematics Joints
9.4 [Blr ey «

B ¢ R

Universal Joint

-7 52 gZoF7| fI joint 49

Sk =
<ATE F MY>

=

Joint Creation: U Joi

Y

i‘t Rigid.1 (Ring 1.1,Ring 2.1}
Revolute.2 (Ring 1.1Shaft 1.1)
"L %= Revolute.3 (Shaft 2.1,Ring 2.1)

p

U Joint4 (Shaft 2.1,Shaft 1.1}

Mechanism: |Mechani5m.l

j Mew Mechanism l 'Commands

Joint namell Joint4

Current selection:
Spin 2: |Shaft 1.1/50lid.1

Spin 1Shaft 2.1/Rotate.1
Cross-pin axis direction

) Normal to spin 1 @ Mormal to spin 2

» Command.1 (Revolute.2,Angle)
'FI\( Part { Ring 1.1 }

|—I§- Fix.11 (Ring 1.1)

2 ANy |

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

DMU Kinematicle@_@@P @a‘;@@@ﬁl ' BREE CTEN S ER

-

CV Joint <3

Joint Creation: CV Join

Mechanism: IMechanism.l

Joint na me:'c\..r Jeint.6

Current selection:
Spin 1shaft 1.1/Solid.1 Spin 2: [Shaft 2.1/5olid.1 Spin 3: [Shatt 3.1/Selid.1

8 ok | 3 cancel]

="

- Mechanism.1, DOF=0
-Joints

Rigid.1 (Ring 1.1,Ring 2.1}

fi Rigid.2 (Ring 1.1,Ring 3.1}

Revolute.3 (Ring 1.1,Shaft 1.1}
Revolute 4 (Ring 2.1,Shaft 2.1}
Revolute.5 (Ring 3.1,Shaft 3.1}
-z CV Joint.6 (Shaft 1.1, Shaft 3.1, Shaft 2.1)
=Commands
l I— & Command.1 (Revolute.3 Angle)
=Fix Part { Ring 1.1 )

L:I; Fix.15 (Ring 1.1)
& Ring 11;
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DMU KINEMATICS TOOLS

oMU kinematics SR [l anematics sors

BHELCRAA - ER K

Gear Joint @

- 7|0] H|E 0| &73}0] 2|H2& St joint 49

<Revolute joint A1EH>

Joint Creation: Gear

Mechanism: |l‘-xlechanism.1

=] J

Jgint name: |Gear.3

Revelute Joint 1: |Re\.f0|ute.l

Define IRotation directions@ same O Opposite

Current selection

| Revolute Joint 2: [Revolute 2 | <Revolute Joint 1>

[ Angle driven for revelute 2

@ OK l éCanceIl

Revolute Joint 2 2| 3| M=

Revolute Joint 1 O] 3| M 2=

<Revolute Joint 2>
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. . :Dmm Kinematics Joints
DMU Klnematlcle@_@@P @a‘;@@@ﬁl ' BREE CTEN SRR

[ Joint Creation: Rack

Mechanism: {itechanism.1 -l Hew VECHanisr |
Joint name: |Rack.3

Current selection

Prismatic jeint: | Prismatic.2 Create. | Revelute joint: [Revolute.1 Cregten . .
I J Creaie I ez <Prismatic> <Revolute>

Ratio: [6.283mm_turn Define ... I

[ Length driven for prismatic

: Ratio = 0| Z0|/3|H
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DMU Kinematics D F (BT T &

A ES ¢

Cable Joint &%

- Cableo| @1Z & 2N SX0|=Z joint A4

<Prismatic joint M Ef >

Joint Creation: Cabl

Mechanism: [nechanism.1

] J

Joint name: |Cable.3
Current selection

Prismatic joint 1: |Pri5matic.1 l Prismatic joint 2: ‘Pri;maticQ l

Ratio: |3|

[ Length driven for prismatic 1 [ Length driven for prismatic 2
@ ok | &cancel|

Prismatic Joint 22| 0| 5 Z 0|
Prismatic Joint 12| 0| = Z 0|

: Ratio =
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DMU Kinematics

" DMU Kinematics

I

or

cnematics S [l anematics sors

2% 2

|2lizle ©

<

Spherical.14

Levolute. 16

2012 CAD Project = '

rEl A
M8 =8
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=5 Ol H|

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

'l'Joints
~E% Rigid.1 (Pin 1.1Holder.1)

J‘—Eé? Rigid.2 (Pin 1.1,Pin 2.1)

A
A

—%é? Point Curve.5 (Push Rod.1,Cam.1)

~E# Rigid.3 (Pin 1.1,Block.1)
"i-E Revoluted (Pin 1.1,Cam.1)

~ W Prismatic6 (Holder.1,Push Rod.1)

—% Slide Curve.7 (Push Rod.1,Rocker Arm.1)
- ?E Revolute.8 (Pin 2.1,Rocker Arm.1)

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

'"":!,:'f% Pnsmatic.10 (Valve.1,Block.1)
&=Commands

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

Si5IFix.31 (Pin 1.1)
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"DMU Kinemati

kinematics SR &l
DMU Kinematics [/ D g ]

Mechanism Analysis &

-4z joints2] AE JEIE 2oy

Mechanism Analysis @
— General Properties
Mechanism name: Mechanism.1 j
Mechanism can be simulated: Yes
Number cf joints: 10
Number of commands: 1
Degrees of freedom without command(s): | 1
Degrees of freedom with commands): 0
Fixed part: Pin 1.1
Joints visualisation:) on @ Off Save LLaws...
Joint | Command | Type | Part 1 | Geometry 1| Part 2 | GeometryQI Part 3 | Additional information
Rigid.1 Rigid Pin 1.1 Holder.1
Rigid.2 Rigid Pinl1l Pin 21
Rigid.3 Rigid Pinl1l Block.l
Revolute 4 Command.1 Revolute Fin 1.1 Solid.1 Cam.1 Solid.1
Point Curve.5 Point Curve  Push Rod.1 Foint.2 Cam.1 Sketch.1 Valid joint
Prismatic.6 Prismatic Holder.1 Solid.1 Push Rod.1  Solid.1
Slide Curve.7 Slide Curve  Push Rod.1 Project.l Rocker arm.1 Sketch.3 valid jeint
Revolute.8 Revolute Pin 2.1 Solid.1 Rocker Arm.1  Solid.1
Slide Curve.9 Slide Curve  Rocker Arm.1  Sketch.3 Walve.l Project.2 Valid joint
Prismatic.10 Prismatic Valve 1 Solid.1 Block.1 Solid.1
‘
Mechanism dressup information:
Part 1 | Part 2 | Part 3 |
=
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DMU Kinemati

DMU Kinematics %

Assembly Constraints Conversion &

- Assembly DesignOf|A| 444Gt constraintE JointE2

2=l joint

o2 74| constraint2

Assembly Constraints Conversion M

| Auto Create I

Unresolved pairs:

M"-‘Cham-"m:lMechanism.l v| New Mechanism I

s-Accelerations

Product 2: [part2 1

M (] LI

Product 1: [part1.1 Pairl1/7

Za Revolute.b (Partd.1,Parts.1)

Constraints list Resulting type Joints list

Namel TZEI Elementll MName | T
Coin.. Co.. Line/Lint Createdoitt |
Offse.. Of..  Plane/Pl add command:

DelEte loitit |
A 3 |
Fixed constraints list: DeletelFized Part | Current fixed part:
Fix50 (Partll) =] Create Fixed Part |

@ ok | @cancel|
—

Revoluta.7 (Part6.1,Part5.1)

ccelerations
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'DMU Kinematics

i—a
DMU Klnematlcsl Bl 2o & 19

Simulati..

I@

Simulation with Commands @v

- MM &l mechanismO| command& 7|&2

‘Kinematics Simulation -

2 5%

Mechanism: |pechanism.1

-360 ' 360

(1 Plot vectors

Ana Izsis... |

Command.1

(] Activate sensors

Feset |

Simulation

Mumnber of steps]ap

Joint®{| M 2| Angle/Length driven

o

Close I

=03 Command7} AMMd =l

Command®Q| Limits =& 7t

rSIider :

Cammand

Lowest value:
Highest value:

360

360
Spin box increments:|s

Revolute Joint 2 &

anism.l, DOF=0
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'DMU Kinematics Simulati_

DMU Kinematics || .@

Simulation with Commands @v

- MM El mechanismO| command& 7|&C 2 T &t

MASH JointS 2 223}0] Limits ZF 7Hs

Joint Edition: Reval
I Joint name: \Revolute 1
Joint geometry:

Line 2fBody.1/Selid.1
Plane 2: [Body.1/5olid.1

Joint Limits

-720deqg @ = 720deg @
& Cancel |

Kinematics B

Mechanis{b |Mechanism 1 J
f[command1 720 720] =
[ Activate sensors [ plot vectors
Reset Analysis... l <<|ess I
Simulation

1 On request

Number of steps:{gg

\l& _Giose |

Revolute Joint 2 &l

nism.l, DOF=0
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'DMU Kinematics

_ﬁl
DMU Klnematlcsl Bl 2o & 19

Simulati..

I@

Simulation with Commands @v
- MM El mechanismO| command& 7|&C 2 T &t

23 F0| 0|&dt= BtF mechanismO| &

'Kinematics Simulation -

Mechanism: |Mechani5m.1 j

Command.1 | -360 i 360 -360.0000 . I

(1 Plot vectors
Analxsis... I ==|ess |

(] Activate sensors

Reset |

Sirmulation

2) On request

Mumber of steps]ag

Close |

Simulation: Immediate

S X109l command 4} S steps+=Z L+

'Kinematics Simulation -

Mechanism: |Mechani5m.1

Commandl -360 | HBED

=
3600000 5 |

<<LE.55I

(] Activate sensors (] Plot vectors

Reset Analxsis... |

Simulation

0 Immediate @ On request

Mumber of steps{ag -

E Close |

Simulation: On request

GLXOoR 15

~
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MU Kmm
[Blg &5« .@
ZX S0 8= Joint2 No—YesZ HZ (%%')\

Simulation with Commands &_ e I W—

Simulati..

DMU Klnematlcs

. lection | Instantanecus Values ] Histary ]
_MAME | 2 j|zo02 =&t seectin |
MM El mechanismO| commandE 7| &2 2 =& - [ s
“1th*WointsWGear. 1%Angle 1 Degree
"1th*®lointsWGear 14#%Angle 2 Degree MO
“1thwloints#Revolute. 2#Angle Degree No
“1th'wloints#Gear.3%Angle 1 Degree No
. — "1th'wlointswGear 3%Angle 2 Degree No
=2 E3l 2%l0] o| HalaES m= 3 i
Comma nd OH Jo|nt_ Q = :I_E L =) 1th'wiointswGear 4wAngle 1 Degres Mo
=l = — o= E - “1th*wiointswGear £wAngle 2 Degree No
Kinernatics Simulation -

Deselect All | Select Al 1

Mechanism: |1th j e _

Command1 -1000  _y 1000 [6933200 & _.| el |
Command.2 -360 — 360 m ._I ‘gﬂma“‘;m*@mm 'O*:)tf;m Oon O stop
i [ Plot vectors . S N == He]

Analysis... I <<l ess I =N s

Simulation

) Immediate ® On request

AL L]
Mumber of 5tep5:|_|

A|E3|0]M xHM & 2| 12/9| Graphics=
S218l0 A Zho| A= 2 LErL

—

1th WiointsWGear.LWAngle

Close I
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" DMU Kinematics

DMU Kinematics '

Simulati... [8]

Simulation with Laws @v

- A4St FormulagE 7|F2 2 AlE20|M XE (A|ZH0] CHEH B AFE)

@ st stero] E8toi A Formula A1 @ H8% commandE {223

= Add Formula 22

=

Formula x£7| 3}H

Toonespe T ]

Formulas: Revolute

Filter On Revolute Joint

Filter Name

Filter Type = [all

Double click on a parameter to edit it

Import..

Parameter

BodyWPad 1WFirstLimitWLength
Body#PartBody#Pad. 1%SecondLimit#Length
BodywPartBody®wPad. 1wSecendLimitwOffsetFromSurface
Body#PartBody#Pad 1% Sketch 1#Activity
Body#PartBody®#Pad. 1%Sketch. 1#Absolute AxisActivity
BodywPartBodywPad 1%Sketch 1wParallelism. LwActivity
Body#PartBody#Pad. 1%Sketch. 1#Parallelism. 1#Mode

Edit name or value of the current parameter

Value

omm

omm

true

true

true
Constrained

= 3
- = Filter On Command.1

Filter Name ]

Filter Type IAII

Double click on a parameter to edit it

- Parameter

Mechanism 1#Commands¥Command. 1#Angle

|Body#PartBody#Pad 1#FirstLimitwLength

o I =

New Parameter of type | Real
Delete Parameter I

:_j with ]Smg\e Walue

L] Add Formula I
Delete Formula I

Edit name or value of the current parameter

Value Formula

Active

|Mechanism.1#Commands#Command.1#Angle

New Parameter of type I Real
Delete Parameter I

L] With ]Sing\e Walue

]Ddeg I%

Add Formula

DeleteFormu\aI
@ ok | @ apply | .‘i(:ancewlu

-
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Dmum Simulat..
DMU Kinematics |J. 2 T & |€§1;>| | @.

Simulation with Laws E@T \

- dgot Formulag 7|E22 Al22|0| M HE (A|ZH0] LS H= ALE)

@ Parameters — Time — WKINTime & 28 £

Al Q18 & Ok 22| < Mechanism. IWKINTime *(360deg)/(1s) > | Kinemaiics Simulstion “WEch

Formula Editor : Mechanism.1!

Mechanism : IMechanism.l j
| R|@|2 R, Ee——T oo =
I|Mechani;m.1'-\‘KINTime *(360deg)/(1s) i - H ‘ H II H ' H

Dictiona

Members of Parameters Members of Time

Barameters All PRI vechanism 1%KINTime Mumber of 5’(9;15:' an vl Analysis I
Design Table | |Renamed parameters B sl
Operators =| |Length -

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

Peint Constructors —! | Cstattr_Mode

Law

Line Constructors
Circle Constructors
string

Direction Constructors = |Integer Z

|Mechanism 1#KINTime |Ds

A A SLO ¢ i
@ Formula OHO —QI'._ aqunnb.n

Pt of a5

) ctivane semeces (] Pt vecton

echanism.l M a imand.1#Angle=(Mechanism. I¥KINTIr
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DMU Kinemati

DMU Klnematlcsl D G & T K . i

Speed and Acceleration @|

- B ANQ| £E, HEE 52 Holy

=/ - O

@ @ | Al = Reference product?t =7 Point MEH

Mechanism: Mechanism.1

MName: Speed-Acceleration.l
Reference product: |Body.1
Point selection: Foint.2

@ Main axis Z) Other axis: I

@ oK | @ cancel |

Point

Reference product
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DMU K’nematl

DMU Kinematics M

. EFS AR} St £, VS S 243t \
Speed and Acceleration & @(Observedol No 22l Yes2 H §+E) °

- EX) X_LinearSpeed, Z_Angular Acceleration, Z_Angular Speed

g x|
Sensors LIL

-

- B NSl AE, JHEE 52 oI

=/ - O

Selection | Instantaneous Values | History |

I I I A EH

@ Simulation with Laws 1 EH p—— = T Ohserved |~

- - - Mechanism. 1#cints#Revolute 3wAngle Degree No
DMU Kinematics “Speed-Acceleration. 1#X _Point.1” Millimeter m
Ir “Speed-Acceleration. 1%Y_Point.1’ Millimeter " m

1 “Speed-Acceleration.1%Z Point.1 Millimeter e

I -}:1Ir @ @ @i @ C& “Speed-Acceleration. 1%X_LinearSpeed’ Meter per second MNo

> > L = | ‘Speed-Acceleration. 1#Y_LinearSpeed’ Meter per second No

‘Speed-Acceleration. 1%Z_LinearSpeed Meter per second No
‘Speed-Acceleration. 1#Linearspeed’ Meter per second No
“Speed-Acceleration. 1#%X_Linear Acceleration’ Meter per square s.. No
'Speed-Acce\eratlon.lw‘r’_unear Acceleration’ Meter per square 5. No il
(3) Activate sensors A&t Deselect Al I Select Al I

Dlsplay Options

@ Al O Limited Line%
Detect Clashes Check Limits

@ automatic O Interferences ‘i off 1 on O Stop

Mechanism : [pechanism.1 - Outputs
|Startﬂl|Hm10 IU.U’D{I Ej I_ J J %‘Opﬁons] F\Ie..l

M« I D>M
Number of steps{ap - Analysis...| ®A|-§E1|O|=I MYl Z (4)°| Graphics .| 22

[ Plot vectors

|
|
Close I

 Activate sensors

Close_| Mechanism - | echanism. 1 -
Start 0JF— 10 [o.oo0 15 l

M 4 4lHMH[>M
Number of 5tep5:| 20 vI Analysis_.. I

' Activate sensors [ Plot vectors

N ~ — y
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DMU Kmematm&
DMU Klnematlcsl P& &g ﬁiliel

Speed and Acceleration &

-

CEH QK9 SE, AR 52 HOIB

- a

ORI

Sensars Graphical Representation
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FEJMLI Generic Animation

DMU Generic Animation l gﬂg B O P

DMUGenerics. @]

|29 5

Simulation &

- 3=l command

I'

@ Kinematics Simulation -

Command.1 I—lOOO- i 1000 I -1000.0000 .‘_I

21}

Zt Op=2
HA — O

rr

Xt

mechanisms S2&HA|Z

P!

o

=

Loop Mode 3! Step MEH = XY

0=

Command.2 -360

[ Check joint limits
Reset

i 360

Name:|Simulation.1

pooce [ _]

[ Keep position on exit

< |

L

@

Insert

Edit Simulatiol

|1.n+}
Change Loop Mode) jeyynoint

Insert ]

Mame-|simulation.1

T

Modify

=
=

0.2
01

] Automatic insert

0.04
0.02

0.01
Distance

| interpolation step|

~|jott E

Edit simulation objects |

Edit sensors |

‘ ‘ ‘ ‘ ‘ ‘ ‘ Interference
0.00 |3_31 J |V
[ Animate viewpoint
|_ImE - [ [ Edit analysis
[ automatic insert
Interference Distance
Edit analysis | Edit simulation objects
Edit sensors

@ 0K @ Cancel |
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DMU KINEMATICS TOOLS

FEJMLI Generic Animatinn]El DMUGenerics.. &

|29 5

Simulation &

- H3I=l command Zf Bt

mechanisma& SZtA

|5’|
(=}

| Commandl -1000

h'.aoc [s80.0000 E__l

360

[ Keep position on exit

Mamedsimulation.1

M 4 M

L

DI .01
[ Anirnate viewpaint

nsert |

=T
E;n._

LN

[ Automalic indest

Interference

Distance

Edit analysis

s

| Edit simlation ojects | |

5|

Edit serors

& Cancel |
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DMU Generic Animation t ﬁ;ﬁv@ @e

rDMLI Generic Animation

DMUGenerics. @]

Compile Simulationﬁ

- S0 A|Z2|0] 4= Replay

p—
Compile Simulatio

El SYN IR KEH

Replay 44

@2 [H s

Name:|Replay.2

[] Generate an animaticn file |F¢ Cod

ec

~| =l

Definition

Liereren

Simulation name:|1th gear

Time step: |[:-.2

[J Animate viewpoint

-]
-]

@ ok | @ cancel]

~Applications
-Simulation
-Mechanisms
—Sequences

- Replay

"*" Replay.Z

=Interference

Cameras
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FDMLI Generic_ﬁ.nimatinn
'_ ——

DMU Generic Animation

DMUGenerics. @]

@2 [H s

(@) B & %

-

Compile Simulationﬁ

[ — -
Compile Simulatio

- HS0{T AlZ2f 0|95 Replay £ 53¢ ILE M

o= it A
otz B /Z Y 4

5 SE(E..
[ Generate a replay Vo7 ZEY 2K 15 ZHY FE(A)..,
NamejReplay.1 / IV OIOIEf $=(0) [3000 KB/Z
B}enerate an animation file |VFW Codec Setup |
|Dotgear.avi File name ...
Definition T
oY Fz 4y

Simulaticn name:|1th gear j
Time step: |E-.2 j
[ Animate viewpoint

& Cancel I
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DMU Generic Animation | ;_gvfgv@ @ |

Replay ﬁ

- S O0{T Al Z2|0] 2] ReplayE =

Mame: | Replay.2

L

M (4« |4 1l
" [EE E“xl

O Animate viewpoint

Edit analysis |
Interference Distance

or B

- J
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DMU Generic Ammatmn]El DMUPla.. @)

DMU Generic Animation | (2] & % | T e

Simulation Player &g

Ot=0{ &l simulation, replay, sequencesE AU A|Z

Player
LECA N

—| -]

@ Simulation tE= Replay 41Ef

Step &3

' Flayer Parameters XN
sampling Step (&

Temporization |1}5

| corresponds to the one way loop mode

@ corresponds to the return simulation mode.

o
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r- ; 7 o I
DML Generic Animation OMUPla_.. [&@]

/Edit Sequence g2

- HSOT AlZg|o] S| A[ZhE =HEBI0 ofLte| AlZ2 0|z Fd7

Edit Sequence m
‘ I Edit Analysis
Action in session Action in Sequence
TakeOffFl ; :
TakeOﬁL;n dingGear Step Action Duration (s) Delay (s)
TakeOffSurfaceClose AR —_— I S
1 TakeOfiFly 30 ]
1 TakeOffLandingGear 10 10
* 1 TakeOffSurfaceClose 10 20
e EXAIZE  AIRRAIZH
I Move Up ] Merge Up ]
Move Down ] Merge Down ] |
|Act|on durat_i;i;]iBD 5 Reset durationi_A_ct_ion delay (s)[0 I+

—Action add mode
!i Create last step and add ) Add in last step () Tterative create last step and add |

& Highlight the simulated action(s)

@ ok | @cancel|

-
-

o
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DMU Generic Anlmatmn

DMU Generic Animation | @ -w@ @ |

-

Clash Mode

- AlZHoldE ddY Il ZHE R E 2ol

@ Deactivates automatic clash detection for simulation

@ Activates automatic clash detection for simulation

% Activates automatic clash detection stop mode for simulation

7|&9]| Slider-Crank 2 &l

y
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DMU Generic Animation

rDMU Generic Animation

P BB S

Trace

- MEHSE elementsQ|

Trace

CObject to trace out:

Elements to trace out:
Reference product:
Mumber of steps:

0|5 Z replayE 7|22 HA|E.

Replay.1 j
2 selected elements

Partd.1

101

Trace Destination

i) Reference product

@ ok | @ cancel

Copvriaght © Computational Desian Lab. All riahts reserved.




Assembly Design@| Piston B 22 0|83} Of2et Zt0] DMU Kinematics 2+ TS5} 7|

(Simulation ¥4 + Product + Part It E L=5l0] YZE)
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