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Modelica Standard Library https://github.com/modelica/ModelicaStandardLibrary

OpenModelica https://www.openmodelica.org

OpenModelica D1 YA K —=)LICEEUTIFUTZSEICL TS,
OpenModelica D1 X ~—=JLEFET X & (Windows, Linux) https://www.amane.to/archives/1056

« The purpose of this document is introducing the Modelica.Mechanics.MultiBody
package which is included in the Modelica Standard Library (MSL). This document
uses libraries, software, figures, and documents included in MSL and those
modifications. Licenses and copyrights of those are written in next page.

Copyright (c) 2022, Amane Tanaka & zeta_plusplus,
Released under the MIT License
https://opensource.org/licenses/mit-license.php
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Modelica Standard Library License
https://github.com/modelica/ModelicaStandardLibrary/blob/master/LICENSE
BSD 5-Clause License

Copyright (c) 1998-2020, Modelica Association and contributors
All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are met:

* Redistributions of source code must retain the above copyright notice, this
list of conditions and the following disclaimer.

* Redistributions in binary form must reproduce the above copyright notice,
this list of conditions and the following disclaimer in the documentation
and/or other materials provided with the distribution.

* Neither the name of the copyright holder nor the names of its
contributors may be used to endorse or promote products derived from
this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS"
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE
DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR
SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY,

OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE

OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.
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Modelica.Mechanics.MultiBody.Joints.Revolute revolute annotation(

Placement(visible = true, transformation(origin = {-20, 38}, extent = {{-10

10}, {10, 10}}, rotation = -90)));
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Line(points = {{-50, 64}, {-20, 64}, {-20, 48}}))
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);
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OMEdit - Element Parameters - world in MyPackage1.CollidingPendulum

NTAX—=&
General | Animation Defaults Modifiers
= | \/71{—?‘\/ ~ :t — S —_— “ —
4% ni: world %D%U)T—x_ya\/%m?\\ Ejj%%-g_/\ﬁ F)[/%%l—_l_\btﬂ:\/\o
AP
INZR: Modelica.Mechanics.MultiBody.World

X > b: World coordinate system + gravity field + default animation definition

Parameters
enableAnimation true = true, if animation of all components is enabled
animateworld true =true, if world coordinate system shall be visualized
I animateGravity false v I = true, if gravity field shall be visualized (acceleration vector or field center)
animateGround false v =true, if ground plane shall be visualized
label1 "X’ ] Label of horizontal axis in icon
label2 [y’ ] Label of vertical axis in icon
gravityType GravityTypes.UniformGravity v Type of gravity field
g [Model\ca.(ﬁonsta?t&q_“ } Constant gravity acceleration
n \{o, -1, 0} ] 1 Direction of gravity resolved in world frame (gravity = g*n/length(n))
mu 3.986004418¢e14 ] m3/s2 Gravity field constant (default = field constant of earth)

driveTrainMechanics3D true ~ = true, if 3-dim. mechanical effects of Parts.Mounting1D/Rotor1D/BevelGear1D shall be taken into account

ok || xv>en
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General | Animation Advanced Modifiers

AVR—2Uk

\ 4 i: revolute

772

INZR: Modelica.Mechanics.MultiBody.Joints.Revolute

X > k: Revolute joint (1 rotational degree-of-freedom, 2 potential states, optional axis flange)

Contents 14

B E 0 D D[ElER
n=1{00,1} [EEREDFRENT ;L

v = true, if animation shall be enabled (show axis as cylinder)

) X

Dstart = — 60 [deg]

OMEdit - Element Parameters - revolute in MyPackage4.CollingPendulum

= true, if axis flange is enabled

1 Axis of rotation resolved in frame_a (= same as in frame_b)

~ | Relative rotation angle from frame_a to frame_b

~ | First derivative of angle phi (relative angular velocity)

Parameters
useAxisFlange
animation true
EEsEDAEANT KL | n [{0.0.1)
Initialization
W ER A FE phi.start [] |-60 | | deg
DR st [EI | [radss
| |rad/s2

YIHA A IR E astart L]0

~ | Second derivative of angle phi (relative angular acceleration)
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» I complex
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ModelicaServices world

v m MyPackage1
m CollidingPendulum

r =reqy = {0.5,0,0}

r frame a N5 frame b xTOXRYT ~N)L
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OMEdit - Element Parameters - bodyShape in MyPackage1.CollidingPendulum X

INTA—H

| General | |Initialization = Animation Advanced @ Modifiers

AVR—RU b
% #ij: bodyshape

bodyShape

73R
INZR: Modelica.Mechanics.MultiBody.Parts.BodyShape

1 X > b: Rigid body with mass, inertia tensor, different shapes for animation, and two frame connectors (12 potential states)

frame_a frame_ b
Parameters
MOdelica.MUItibOdy animation true v = true, if animation shall be enabled (show shape between frame_a and frame_b and optionally a sphere at the center of mass)
1@ 7‘5 o3 *7 9 animateSphere true > =true, if mass shall be animated as sphere provided animation=true
r |{0.5, 0, 0} \ m ~ | Vector from frame_a to frame_b resolved in frame_a
r_cm {0.5, 0, 0} '|m  ~| Vector from frame_a to center of mass, resolved in frame_a
m [1 \ kg Mass of rigid body

Inertia tensor (resolved in center of mass, parallel to frame_a)

111 [0.001 | kg.m2 Element (1,1) of inertia tensor
1_22 [0.001 | kg.m2 Element (2,2) of inertia tensor
1_33 [0.001 | kg.m2 Element (3,3) of inertia tensor
121 [0 | kg.m2 Element (2,1) of inertia tensor
131 IO | kg.m2 Element (3,1) of inertia tensor
132 [0 | kg.m2 Element (3,2) of inertia tensor

| ok | #v e
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B opait : lengthDirection = to_unit(r — r_shape) = {1,0,0}  x AME
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LUl cottidingpendutum

color = {0,0,255}

L}

sphereDiameter = 0.02

width = height = 0.002 >

P

z length = |r —r_shape| = 0.5

OMEdit - Element Parameters - bodyShape in MyPackage1.CollidingPendulum

JSSX—4  bodyShapedDDE

General | Initialization | Animation | Advanced Modifiers

if animation = true

shapeType |"cylinder" | Type of shape

r_shape ]{O, 0, 0} | m ~  Vector from frame_a to shape origin, resolved in frame_a

lengthDirection ltofuniu (r-r_shape) [ 1 Vector in length direction of shape, resolved in frame_a

widthDirection {0, 1, 0} [ 1 Vector in width direction of shape, resolved in frame_a

length [Model\ca.Math.\/ectors.lenqth[r -1 shape) | Length of shape

width 0.002 |Im ~ lvidth of shape

height lwidth | Height of shape

extra 0.0 | Additional parameter depending on shapeType (see docu of Visualizers.Advanced.Shape)
color {0, 0, 255} I Color of shape

specularCoefficient |world.defaultSpecularCoefficient | Reflection of ambient light (= 0: light is completely absorbed)

if animation = true and animateSphere = true

sphereDiameter{ [0.02 [Im -~ l}iameterofsphere

sphereColor |color | Color of sphere of mass

shapeType A’ cylinder DIFHE. AZARHDFfE (cylinder) TE&RIR S .
E/\CEK (sphere) A ELE S5,
ZZTE RO FOBOENZABETRL. BHDEADZIRTET,

Fr il
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@D[TFERARE2-]ICYIDEZY —XI— RNDIERT %,

TFANE 21—
oA / MyPackage1* o ‘ 5 CollidingPendulum* o F
A0 | EBFAHTEE  Model | FF X kP a2—  MyPackage1.CollidingPendulum | MyPackage1 al °
model CollidingPendulum )

»  inner Modelica.Mechanics.MultiBody.World world(animateGravity = false) annotation( |...); |

»  Modelica.Mechanics.MultiBody.Joints.Revolute revolute(phi(fixed = true, start = -1.047197551196598)) annotation( [ ¥ |

»  Modelica.Mechanics.MultiBody.Parts.BodyShape bodyShape(color = {0, 0, 255}, m= 1.0, r = {0.5, 0, 0}, r_CM = {0.5, 0, 0}, sphereDiameter = 0.02,
width = 0.002) annotation( | ...): |

9  equation A

10 »  connect(world.frame_b, revolute.frame_a) annotation( !: —.); :|

12 »  connect(revolute.frame_b, bodyShape.frame_a) annotation( \f ¥ |
14 end CollidingPendulum;

15

-~ W N &

e A
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EFILFITVvDETIRIIRL

OMEdit - OpenModelica Connection Editor

Z271)(E) E{WE) Ea—(V) SSP »=al—3(5 DataReconciliation Sensitivity Optimization 7/1Z (D) Y—IL(I) AT (H)

* BB @eee ¥ \OHOTRE<E B-[0ME|s>999 &-
SATSUTSHY B8 4

Filter Classes |92 4%

| MyPackage1 QO 4 collidingPendfilum Q A BodyShape
— \'I' AEO "35&3}3&% I Model { HAATPTSLE 2— IMyPackage|1 .Collidin!Pendulum |/home/amane/training3/MyPac
1 1

ETINFvI ETILODAVRY VR

=7s—T=11

DETFIVF VIRV EITY Y IT B, QOIETIDA VAT VALK Vv &E T )y I T B,

OMEdit - EFIF T v - MyPackage1.CollldingPendulum [ OMEdit - E7 LD A >R 2 221k - MyPackage1.CollidingPendulum
function Modelica.Math.Vectors. length "Return length of a vector (better as norm(), if further symbolic processing is performed)”
1  Check of MyPackagel.CollidingPendulum completed successfully. input Real[:] v "Real vector”;
- . . output Real result "Length of vector v";
Class MyPackagel.CollidingPendulum has 967 equation(s) and 967 variable(s). algorithe
700 of these are trivial equation(s). result := sqri(v * v);

end Modelica.Math.Vectors. length;

function Modelica.Math.Vectors.normalize "Return normalized vector such that length = 1 and prevent zero-division for zero vector"
input Real[:] v "Real vector”;
input Real eps(min = 0.0) = le-13 "if |v| < eps then result = v/eps";
output Real[size(v, 1)] result "Input vector v normalized to length=1";
OK algorithm
result := smocth(0, if Modelica.Math.Vectors.length(v) = eps then v / Modelica.Math.Vectors. length(v) else v / eps),
14  end Modelica.Nath.Vectors.normalize;

Ly [ — —\\ W
W
..I—_E l% L(-— :E j }I/’[b C % C \I\ n Li\ function Modelica.Mechanics.MultiBody.Frames.Internal.resolvel_der "Derivative of function Frames.res

input Modelica.Mechanics.MultiBody.Frames.Orientation R "Orientation object to rotate frame 1 into frame 2";

77123 (equation) D¥ & ot s o sy

output Real[3] vl_der "Derivative of vector v resolved in frame 1";

.73_ Ry . Ry lgorithm

Z \7&( ) 7!;& i\ E& ’ vl_der := Modelica.Mechanics.MultiBod - 21 * var3) 3] * v2 2 » rq7 o

& '1_der := Node ) . ody. Frames.resolvel(R, [v2_der[1] + R.w[2] * v2[3] - R.w[3] * v2[2], v2_der[2] + R.w[3] * v2[1] - R.w[1] * wv2[3],
Va rla ble 0) 7b * lJ N v2_der[3] + R.w[1] * v2[2] - R.w([2] * v2[1]});
D > N W

75 *EIC/%#J\EJ% LJ %o

end Modelica.Mechanics. MultiBody.Frames.Internal.resolvel der;

function Modelica.Mechanics.MultiBody.Frames.Internal.resolve2_der "Derivative of function Frames.resolve2(..)"
input Modelica.Mechanics.MultiBody.Frames.Orientation R 'Orientation object to rotate frame 1 into frame 2";
input Real[3] vl "Vector resolved in frame 1";

input Real[3] vi_der "= der(vi)";
output Real[3] v2_der "Derivative of vector v resolved in frame 2";
algorithm

v2_der := Modelica Mechanics. MultiBody.Frames.resolve2(R, vi_der) - [R.w[2] * Modelica.Mechanics MultiBody. Frames.resolve2(R, vi)[3] - R.w[3] *
Modelica.Mechanics.MultiBody.Frames.resolve2(R, v1)[2], R.w[3] * Modelica.Mechanics.MultiBody.Frames.resolve2(R, v1)[1] - R.w[1] *
Modelica.Mechanics MultiBody.Frames.resolve2(R, v1)[3], R.w[1] * Modelica.Mechanics. MultiBody.Frames.resolve2(R, v1)[2] - R.w[2] *
Modelica.Mechanics.MultiBody.Frames.resolve2(R, v1)[1]};
end Modelica.Mechanics. NultiBody.Frames.Internal.resolve2_der,

function Modelica.Mechanics.MultiBody.Frames.0rientation "Automatically generated record constructor for Modelica.Mechanics.MultiBody.Frames.Orientation”
input Real[3, 3] T;

OK

. B N\SX—=F, ARABEDYR MBRRE NS,
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OMEdit - OpenModelica Connection Editor
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7701IUE) EMWE) Ea—() SSP »=al—r3(S) DataReconciliation Sensitivity Optimizetion F/1% (Q) Y=L ALTH

F-eB B Hoee ¥ \PHOTR <= B Q95 Srrv»ed|¥-
5.{,??),75'7* oA MyPackage1 < B CollidingPendulum o
I o ses l'l' ABEO ‘.55&3}3!& ‘Model "51'(77 ZLE 21— ’MyPackage1.CollidingPendulum ‘/home/aman$rainingS/MyPack09e1.mo ‘

QETINEZREIT DM TFOVNRRINDZD TRET %,

Simulate with Animation

Fy ot Hi(N) [MyPackageifu
Gt F—LA 4  (itamane | training3 »
O TFRIObv7

Documents
¢ Downloads
J1 Music

[&] Pictures
= Videos

iCloud

»

£ ssD1

»

£ MyBook

»

£ Home A
= HD2 A
) Dropbox A

3 MyPackage1.CollidingPendulum

+ fhDHPR

AllFiles v

FfaxX>. 0®

. & »
~ info
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OMEdit - OpenModelica Connection Editor - 0 @
77 1)) WMEE) Ea—(v) SSP >Ial—33>(s) DataRecondliation Sensitivity Optimization 7714 (D) Y—I@M LT H)
) Wy h'T'd o S [V Y >
+"i!’r1 @O\@\@\ N Qﬁ‘ Izl@I_@Cﬁ"' "

1759 777Y e Plot: 1 Qo = collidingPendulum_res.mat o = CollidingPendulum_res.mat Q@ FFaxrrJSoy Bx

Filter Classes ] HE , = & s ? »
S4951) = " » Il %) Time[s]:D Speed: 1~ |(#Side - m w4

A\ (7| 1
info rev hesd
> IE OpenModelica x
v 72 Modelica

MyPackagel.CollidingP«

R o v Guid Filename:
SEEGUIGE A /home/amane/training3/MyPackagel
» = Blocks Version:
» & ComplexBlocks
» 50 clocked

» i StateGraph
» % Electrical
» LI Magnetic

» 7= Mechanics

» I Fluid ‘ > x

> Media

» ! Thermal \\

» '\, Math \

» . ComplexMath \

» % utilities \

T Constants \

» 1 Icons \

» kg units \\. '2&7"7 é
» I complex @: 4% ¢
> ModelicaServices

~ | P| MyPackage1 Simulation Time unit 's  ~
b
CollidingPendulum
L : Ayt =TSO

P®
All  Notifications = Warnings  Errors = CollidingPendulum € “ > II Time: »

100% #& | openoutput File | EH v fé

ayAvrIL | WA » bodyshape
/tnp/OpenMode lica_amane/OMEdi t/MyPackagel.CollidingPendulum/CollidingPendulum -port=34475 - logFormat=xmltcp - > revolute
»

override=startTime=0,stopTIme=1,stepSize=0.002, tolerance=1e-56,solver=dassl,outputFormat=mat,variableFilter=." -r=/tmp/OpenModelica_amane/ONEdit/ world
MyPackagel.CollidingPendulum/CollidingPendulum_res.mat -w -lv=LOG_STATS -inputPath=/tmp/OpenMcde lica_zmane/OMEdit/MyPackagel.CollidingPendulum -
outputPath=/tmp/OpenMode Li ca_amane /OMEdi t/MyPackagel. Col LidingPendulum

The initialization finished successfully without homotopy method.

» ### STATISTICS ###

The simulation finished successfully

X:-244,v:-48 L L5227 AETFUVY 70Oy b | @ Debugging

BEMICEIEmA 7Oy MY 7ICTDBDLD, ERICKRTIZE, Xvte—ITTUHFIC
The simulation finished successfully.
ERTRSEND,
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OMEdit - OpenModelica Connection Editor

Z71IL(E) WEE)
+. = A

SATSVTSoY

Ea—(v) SSP = al—3I3(s) DataReconciliation Sensitivity Optimization F/\% (D)

@ ooy 9| XOl-aA &% -

N
@
e 0 o

Plot: 1

\F lter Classes

1473
» [E] OpenModelica
v 72 Modelica

» o UsersGuide

CollidingPendulum_res.mat

V=L@ ANILTH

0 «

JI1E

T p!use

N
4

Time [s]:/1

CollidingPendulum_res.mat [ x]
Speed: 1~ | (i Side - @ Wl
FGRE DR

» = Blocks play
» & ComplexBlocks Initailize
» &) Clocked

» b+a StateGraph
BYXal—ya3>yotyhkr7Zy?

OMEdit - B> X a L —2 3 > - MyPackage1.CollidingPendulum

'B>Xal—> 3> - MyPackagel.CollidingPendulum

2 | AUBS5U9F4ToSal—oay  TranslationFlags & Sal—v3av754 WHhH
FRATRIR
FAARSRE:
# 7 BSh:
o sHRE#:

fiFs: l

[0 \ secs

20

beCs

4«

500

| secs

Li=bs)
Fi&:
HAfE:
V= =0 % -
DASSL/IDA Options

dassl v

[1e-6 |

viL— bk DRR
VAR FOBTUZRZ—

oK |

T7AIINTIEERTHREIE seciaD T, <K DODEY,
RTEEEZER UTCOK]ZHT E, - ER<CBETETEZE T,

Fyotl
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IRODFOAEMOCTOY ~

O ZT¥HTZIHD revolute.angle DF T Vv IRV I REF v IT3

OMEdit - OpenModelica Connection Editor

T774I)LE) \HWE) Ea—(v) SSP ¥=al—3(S) DataReconciliation Sensitivity Optimization +/%4 (D) YV=JL(I) AILT(H)
7 LIy RN = R o csv % =
F-aBE B o6 ¥ 98 Xol-Ead S &
F1759759% _ ‘__@@ [X Plot:1 € @ collidingPendiium_res.mat @ = @ CollidingPendiium_res.mat @ [X  Plot:2 @ FFax> bIS5oY 28
[F\lterCLasses ‘ E H — ™ ~ - <j ";g .’g hal" I "]! ) ¢
S4F51 < X 2% |Grid v LogX | LogY & E’] =
B= Prismatic MyPackagel.CollidingPendiium
&g l —— revolute.angle (deq)
< Revolute ’
am L l . -50 7] Filename: /home/amane/training4/MyPackagel.mo
wa RevolutePlan...opConstraint ] Version:
== Cylindrical ]
<= Universal -60_:
Planar ]
<&~ sSpherical 70 E
* FreeMotion § EHIT50Y @x
“ FreeMotionScalarinit -80 [Filter Variables |97 42 <
& SphericalSpherical ] simulation Time Unit s v
> UniversalSpherical 90 7
4 GearConstraint ]
L RollingWheel ~100 K ’ II Time: ’00 ‘ Speed:|1 ~
4] RollingWheelSet ] = =
=N gbl' 0 v (& Display Ut 523t
ssembties ] -3 (Acti ..diium
» Constraints | N bodyshape
’ Internal -120 ~ revolute
v =0 Parts ] 4 R_rel
Fixed 130 —— -4.79552 rad/s2  Second de...leration)
T ’ T T T T T T T T T T T T T 1 .
— FixedTranslation 0 5 10 15 20 —— L Lt G ol . "
o ) time (s) - geion 1 =true, if ...s cylinder)
— FixedRotation » cylinder
=9 Body Ryt —ST S ] » .| eylin...Color
BodyShape All  Notifications ~Warnings  Errors | CollidingPendiium € cyl!...eter 0.05 m Dlameter..plpt aX|s_
== BodyBox cyli...ngth 0.7 m Length of ...joint axis
. " i . lat... frame_b)
- 100% #& | Oopen Output File der(phi) 2.00923 Hz der(Re |
Bo‘dyCyllnder der(w) -4.79552 s-2 der(First ...velocity))
® PointMass aAviqIL | Hh » frame_a
.M ting1D
= R°:"1';g /home/amane JONEd it /MyPackagel. ColLidingPendi ium/Col LidingPendi ium -port=42011 - logFormat=xnltcp - : fra:‘e-b
» 4@ Rotor L . . S _ _ _ : ; _
I BevelcearD override=startTime=0,stopTime=20,stepSize=0.04,tolerance=1e-6,solver=dass|,outputFormat=mat,variableFilter= phi -60.00... | deg Relative ...o frame_b
- r=/home/amane /OMEdi t/MyPackagel.CollidingPendiium/CollidingPendiium_res.mat -w -lv=LOG_STATS -inputPath=/ spec...ient 0.7 Reflectio...absorbed)
2 R°“!“9Whed home/amane /OMEdi t/MyPackagel.CollidingPendiium -outputPath=/home/amane/OMEdit/MyPackagel.CollidingPendiium stateSelect 4 Priority t... as states
&0 Rollingwheelset The initialization finished successfully without homotopy method. tau 0 N.m Driving to...f rotation
» 4 Sensors w _I:!:- rad/s First deri... velocity)
» B visualizers » ### STATISTICS ### » world
» [F) Types The simulation finished successfully.
» 1 lcons v,
Ln:15,cobo L L5288 AEFUYY S Ov+ | @ Debugging
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EFIVINS A= DIERX

A—HF—CLBETILREDNONDPILKGBE LS. I—PERD/NTA—FZEMLEXT,
O[ETIVIIZTICED, [THFANE2-]ICYIDEZ 5,

OMEdit - OpenModelica Connection Editor - 0 X
T77M4ILE) B\MEE) Ea—(v) SSP ¥Ial—3v(s) DataReconciliation Sensitivity Optimization /%4 (D) W—=IL(I) ALTH)
F-a8 B Eﬂ.\‘\‘\ﬁil\bﬂOT“i:z B- O9E S92%99 ¥&-
- - - W . N =
:ljjctj N757Y = g J MyPackage1 Qo B CollidingPendulum Q FFaxryhrI5oY B®
er Classes Z 8 © | , , !
|'|' A4 8 h I.‘&iAbEIﬂt |Model I TH*¥FArEa— IMyPackage1.CollidingPendulum {/home/amane/trainingB/MyPackagﬂ.mo I n} <A info  rev. bike
341473V
» [P] openModelica nodel CollidingPendulum , MyPackagel.CollidingP«
« 7 Modelica > inner Modelica.Mechanics.MultiBody.World world(animateGravity = false) annotation( | ...); | |
» @ usersGuid »  Modelica.Mechanics.MultiBody.Joints.Revolute revolute(phi(displayUnit = "deg", fixed = true, start = -1.047197551196598)) annotation( | | Filename:
sersGuide . . . _ _ _ _ . _ /home/amane/training3/MyPackagel
» @ Blocks »  Modelica.Mechanics.MultiBody.Parts.BodyShape bodyShape(color = {0, 0, 255},n =1, r = {0.5, 0, 0}, r_CM = {0.5, 0, 0}, sphereDiameter = Versien
» @ complexBlocks 0.02,.WIdth = 0.002) annotation( | ...); |
» & Clocked Squation —
» 5 stateGraph »  connect(world.frame_b, revolute.frame_a) annotatlon(.\ )
» ® Electrical 12 »  connect(revolute.frame_b, bodyShape.frame_a) annotation( | ...); |
» & Magnetic end CollidingPendulum;
» 7= Mechanics =
» 54 Fluid
» Media
» 1! Thermal
» "\, Math
» . ComplexMath
» X utilities
T Constants
» 1 lIcons
» kg Units
» I complex
> ModelicaServices
v m MyPackage1
—
CollidingPendulum
[RM > Xyt—ST 594 e
All  Notifications =~ Warnings = Errors = CollidingPendulum @
AVNAIL | WA
/tmp/OpenMode lica_amane/OMEdi t/MyPackagel.CollidingPendulum/CollidingPendulum -port=40965 -logFormat=xmltcp -
override=startTime=0,stopTime=20,stepSize=0.04, tolerance=le-6,solver=dass|,outputFormat=mat,variableFilter=.* -r=/tmp/OpenModelica_amane/OMEdit/
MyPackagel.CollidingPendulum/CollidingPendulum_res.mat -w - lv=L0G_STATS -inputPath=/tmp/OpenModelica_amane/OMEdit/MyPackagel.CollidingPendulum -
outputPath=/tmp/OpenMode Lica_amane/OMEdit/MyPackagel.CollidingPendulum
The initialization finished successfully without homotopy method.
» ### STATISTICS ###
The sinulation finished successfully.
7Yy o
4 »
Ln:15,Col0 L L5 | AEFUYY |E7Ov k@ Debugging
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@ YV—RXA—RKNITINGA—=5FZEMULXT, BT 254
I
model CollidingPendulum l

constant Real pi = Modelica.Constants.pi;

parameter Modelica.Units.SI.Length armLength = 0.5 "Arm Length of Pendulum”;

parameter Modelica.Units.SI.Mass mass@ = 1 "Mass of Pendulum 0";

parameter Modelica.Units.SI.Diameter diameter® = 0.02 "Diameter of Pendulum 0";

parameter Modelica.Mechanics.MultiBody.Types.Color color® = {0,0,255} "Color of Pendulum 0";
parameter Modelica.Units.SI.Angle startAngle® = pi / 6 "Initial Angle of Pendulum 0";

inner Modelica.Mechanics.MultiBody.World world(animateGravity = false) annotation( ::+);
Modelica.Mechanics.MultiBody.Joints.Revolute revolute(phi(displayUnit = "deg", fixed = true,
start = -1.047197551196598)) annotation( :*);
Modelica.Mechanics.MultiBody.Parts.BodyShape bodyShape(color = {0, 0, 255},m =1, r = {0.5,
0, 0},
r_(M = {0.5, 0, 0}, sphereDiameter = 0.02, width = 0.002) annotation( ***);
equation
connect(world.frame_b, revolute.frame_a) annotation( ::+);
connect(revolute.frame_b, bodyShape.frame_a) annotation( ---);
end CollidingPendulum;

O MREIRIVEI VYT LTY —RI—RKREREFET D,

OMEdit - OpenModelica Connection Editor

T771IUE) EWWE) Ea—() SSP =al—I3 (9 DataReconciliation Sensitivity Optimization /17 (D) Y=ILD) ALTH)
n |a K2 [ &1 o
F-uB| BHeoe ¥ \OHOTR<SE 8- OQE %99 ¥&-
’57475 )7 s _ _@ ® 4 MyPackage1 QO 4 CollidingPendulum Q | F¥axr.. o®
AEO ‘ &HIAHTTHE Model LTI oLEa— MyPackage1.CollidingPendulum {/home/amane/training3/MyPackage1.rno 4 A\

=s—T=11
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oA MyPackage1 ©® A  cCollidingPendulum @ oA color
| o — . A
A B @ &32Hhe | Model | #1745 LK 2— | Mypackage1.CollidingPendulum | /h @ revolue D/NFA—=FZEIET %o,
y A

[N

wor ld
X
l l £ 1 A/(pstart = startAngle0 — /2
tE| ST Uy
X

]
bodyShape

startAngle(

OME(dit - Element Parameters - revolute in MyPackage4.CollingPendulum

O —
INT A=A
General = Animation Advanced Modifiers
AVR—=2 b
4, 8f: revolute
72
INZR: Modelica.Mechanics.MultiBody.Joints.Revolute
1 X > b: Revolute joint (1 rotational degree-of-freedom, 2 potential states, optional axis flange)

Parameters

useAxisFlange = true, if axis flange is enabled

animation true v = true, if animation shall be enabled (show axis as cylinder)
n {0, 0,1} | 1 Axis of rotation resolved in frame_a (= same as in frame_b)
Initialization

phi.start |startAngleO - pif2 | Relative rotation angle from frame_a to frame_b

w.start [

astart [J|o

| rad/s ~ | First derivative of angle phi (relative angular velocity)

| rad/s2 ~ Second derivative of angle phi (relative angular acceleration)

vt

'
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? A MyPackage ©® A4 colidingPendulum @ oA Color @ bOdyShape D) \° 5 )( —_ 9 7é’:'fI§IE'§— % o

T AEHO l EIAAHOTEE | Model | AALFISLEa— l MyPackage1.CollidingPendulum |/hc
Y A

[N

world

A X

armLength

E Iy,

OMEdit - Element Parameters - bodyShape in MyPackage1.CollidingPendulum
O —
INT A=A

General | Initialization = Animation = Advanced Modifiers

D% St 7
% 11: bodyShape
73R
INZX: Modelica.Mechanics.MultiBody.Parts.BodyShape

1 X > k: Rigid body with mass, inertia tensor, different shapes for animation, and two frame connectors (12 potential states)

Parameters
animation true v = true, if animation shall be enabled (show shape between frame_a and frame_b and optionally a sphere at the center of mass)
animateSphere |true v = true, if mass shall be animated as sphere provided animation=true
r [{armLength, 0, 0} I m ~ | Yector from frame_a to frame_b resolved in frame_a
rc™Mm [{armLength. 0, 0} I m ~  VYector from frame_a to center of mass, resolved in frame_a
m Imasso | kg ass of rigid body

Inertia tensor (resolved in center of mass, parallel to frame_a)

111 ]0.001 l kg.m2 Element (1,1) of inertia tensor
1_22 [0.001 | kg.m2 Element (2,2) of inertia tensor
1_33 [0.001 | kg.m2 Element (3,3) of inertia tensor
1_21 ]0 l kg.m2 Element (2,1) of inertia tensor
1.31 [0 | kg.m2 Element (3,1) of inertia tensor
1.32 [0 | kg.m2 Element (3,2) of inertia tensor

[ ok || #v>en
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? oA MyPackage1 ©® A  cCollidingPendulum @ oA Color
A EO l EIAAHOTEE | Model | AALFISLEa— l MyPackage1.CollidingPendulum |/hc y A
wor ld x

A

colorQ = {0,0,255}

1 0=
AN PAY

diameter()

OMECdit - Element Parameters - bodyShape in MyPackage1.CollidingPendulum

INTX—R

General Initialization | Animation || Advanced Modifiers

if animation = true

shapeType \"cylinder" | Type of shape
r_shape ]{0, 0, 0} | m v | Vector from frame_a to shape origin, resolved in frame_a
lengthDirection ]to_umt 1(r-r_shape) | 1 Vector in length direction of shape, resolved in frame_a
widthDirection HO, 1, 0} | 1 Vector in width direction of shape, resolved in frame_a
length \Modelica.r‘Aath.Vectors.length{rv r shape) | Length of shape
width 0.002 | 'm ~ | width of shape
height \width | Height of shape
extra \0.0 | Additional parameter depending on shapeType (see docu of Visualizers.Advanced.Shape)
color 'color0 | Color of shape
|

specularCoefficient |world.defaultSpecularCoefficient Reflection of ambient light (= 0: light is completely absorbed)

if animation = true and animateSphere = true

sphereDiameter |diameter0 | Diameter of sphere

sphereColor |color I Color of sphere of mass

ol
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NICIEHIAD,

OMEdit - OpenModelica Connection Editor

[Filter Classes

| 9= 4

T77MILE) \|EE) Ea—(V) SSP “=al—3 (S DataReconciliation Sensitivity Optimization /14 (D) WV—=ILIL_AJILT H)
F-wB8 B H o6 X " PHOTR < - B O9EB|S|>%99 ¥-
17507594 B3 | 4 MyPackage1 ©® E colldingPenduum © A4 S o F=\'—:1.x‘/

OMEdit- S al—=>3 >0t v k7 w7 - MyPackage1.CollidingPendulum

YITalb—=3arOtevy b7

2R | A1V8259F1F>SalL—>ay

P A
w7/ - MyPackagel.CollidingPendulum '

| A E O Exnazas  Model | %2 FEa— | MyPackage1.CollidingPendulum

|/home...e1.mo | a [ <
L—>3>votey h7vr

~ -~

vz a

o B © A [x)
I'ifi&bﬁ]ﬂﬁ |M0del | F* 2 FE a2— | MyPackage1.CollidingPendulum |/home...e1.mo| bl

MyPackage1* CollidingPendulum* Color

(= fap

Translation Flags > Sal—>3>7354 W{HhH <

model CollidingPendulum
constant Real pi = Modelica.Constants.pi;

A RIPR
. | secs parameter Modelica.Units.SI.Length armLength = 0.5 "Arm Length of Pendulum";
I'N%EH 5 parameter Modelica.Units.SI.Mass massO = 1 "Mass of Pendulum 1";
w7 10 | secs ; . . . . _ - "
) parameter Modelica.Units.SI.Diameter diameter0 = 0.02 "Diameter of Penduluml";
o ST 500 - parameter Modelica.Mechanics.MultiBody.Types.Color color0 = {0, 0, 255} "Color of
RRR: | | secs Penduluml";
parameter Modelica.Units.SI.Angle startAngle0 = pi / 6; |
e ' > inner Modelica.Mechanics.MultiBody.World world(animateGravity = false) annotation( ||
FiE&: dassl | |3 11 »  Modelica.Mechanics.MultiBody.Joints.Revolute revolute(phl(d|splayUn|t = "deg", fixed
FAE: [1e-06 | = true, start = startAngle0 - pi / 2)) annotation( | \
Yag7ry: - 12> Modelica.Mechanics.MultiBody.Parts.BodyShape bodyShape(color = color0, m = mass0, r
DASSL/IDA Options = {armLength, 0, 0}, r_CM = {armLength, 0, 0}, sphereDiameter = diameter0, width =
0.002) annotation( | ...): |
VL= OBRR 15  equation
VI ARY FDETYRE—h 16 »  connect(world.frame_b, revolute.frame_a) annotation( | ...): |
MARF v THAX: | | 18 »  connect(revolute.frame_b, bodyShape.frame_a) annotation( | ...); |
BARFYTHAZ: | | 20 ~ | annotation(
BARS R s - experiment(StartTime = 0, StopTime = 10, Tolerance = le-06, Interval = 0.02));
22 €na cotcrdrngPenaucam,
C/C++ Compiler Flags (Optional): [ 23 |
I\yﬁ'a_%o - e ——— e PR ).
ve experiment annotation inside model i.e., experiment annotation
Save translation flags inside modeli.e.,__OpenModelica_commandLineOptions annotation Xw 1’_' —-UTSOY @
Save simulation flags inside modeli.e., _ OpenModelica_simulationFlags annotation | =% om0 e :
saL—t ‘/ 7\ZI I\“O) annotation L% \L StartTlme StopTime &
FrvIENT Co ] e DERAEIE T L B,

F
<
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Filter Classes

H o066 ¥ " oHoTH <
e®| 4 MyPackage1 © B collidingpendulum €@ @A

Y=ILI) ALTH)

K- O9E Si>%#

5

Color

OMEdit - OpenModelica Connection Editor b3
771ILE) @EE Fa—(v) SSP »Ial—3(s) DataReconcliation Sensitivity Optimization 7/%% (D) V—I(@M ALTH)
5 LY g
FwBE Booe X 98 KOLLAAS Y &
f: 7? V77 _™  collidingPendulum res.mat @ € CollidingPendulum_res.mat € & CollidingPendulum_res.mat @ = £ CollicingPendulum_res.mat @ J FFax> ":77* =l
Iter Classes &
stF51) - n e Time [s]:|0 Speed: 1 | fgside | w7l @ oo & B R
2 > :
» 4 Joints ; MyPackagel.CollidingPendulunm
» =0 Parts < s Fil /hone/amane/training3/¥yPackagel
~ N Ilename: /homeé/amane/trainingld; ckagel.mo
r ¢ Sensors [Play] /l\ 9 / é % ?@ L/ C N ‘ Version:
» O Visualizers
e BfEEF o
i T o
B axis ENT 59 9
I AxisLabel [Filter Variables |92 43 <
) Rotationsequence simulation Time Unit s -
B color
[ RealColor
I specularCoefficient x K ’ ll Time: speed:| 1~
Sha| e
B shaperyp ‘ > BB ~@  DisplayU it
[ shapeExtra
\ » R_start
ResolvelnFrameA \ v a0
ResolvelnFrameB \ angl...ixed 0 =tru...al
ResolvelnFrameAB \ » | angl...tart
RotationTypes \ animation 0 =tru..he
» | oyli...olor
Gravl es
Iyp \ cyli...cter [0.0370... |m Diame...
VectorQuantity \ » [ der(w_a)
Defaults > enf..tes 0O =tru...w.
» 1 Icons » frame_a
» ¥=¢ Rotational »a0
» = Translational , :“o ! kg Mass ... §
> & Flud Xy =TS0 @®  llrcm
’ Media — h » | seq...tes
Al Notifications =~ Warnings  Errors | CollidingPendulum €
» il Thermal » | seq...art
» . ComplexMath » ./ sph...lor
o ayNnA4IL | Eh sph..ter  Q.7177111 m Diam...h
> % Utilities use...ons 7 =tru...ta
7| constants /tmp/OpenMode Lica_amane /OMEdi t/MyPackagel.CollidingPendulum/CollidingPendulum -port=40655 - logFormat=xmltcp - yivo
» () 1cons overridezstartTime=0,stopTime=10,stepSize=0.02,tolerance=1le-0€,s0lver=dassl,outputFormat=mat variableFilter=." -r=/tmp/ w__O_Fixed o —tru...al
» & Units OpenModelica_amane/OMEdi t/MyPackagel.CollidingPendulum/CollidingPendulum_res.mat -w -lv=LOG_STATS -inputPath=/tmp/ » [ w_o_start
» Bl comple OpenModelica_amane /OMEdi t/MyPackagel.CollidingPendulum -outputPath=/tnp/OpenModelica_amane/OMEdit/MyPackagel.CollidingPendulum [ lwa
X x
) ) The initialization finished successfully without homotopy method. z 0 fixed 0 =tru...al
’ McdelicaServices » 20 start
- I.ﬂ MyPackage1 » ### STATISTICS ##¢ , z:a_
M The simulation finished successfully. v [ color
- « - ' - »
Ln23,Co0 LWESEE AEFUXY 70w |- | @ Debugging

|'I' A H O EZFAHT Model | 72~ a— | MyPackagel.CollidingPendulum | /home...e1.mo | tH

70w

¥ -
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V=@ ANLTH)

REFaxXY bTZTH

i n

A

AN AR 4
info rev hadke

v 7= Mechanics
v MultiBody

» € usersGuide
.
» .ML’ WOI’ld
» P Examples
» * Forces o
-8
» Frames z
» 4| Interfaces 2
» A Joints
v =0 Parts
Fixed

FixedTranslation

—= FixedRotation

=@ Body

@= BodyShape

&= BodyBox

@= BodyCylinder

® PointMass

-, Mounting1D

» <& Rotor1D

4% BevelGear1D 1

_ Rollingwheel Xye—S TS50

00 Rrollingwheelset All
» 4 Sensors
» [ Visualizers
» 1 Types
Icons

Notifications = Warnings  Errors

100%

g aViRAIIL | Eh
» L2
» 1S Rotational logFormat=xmltcp -

» = Translational
» % Fluid M

@ Modelica.Mechanics.Multibody.Parts.FixedTranslation
ZRZvy - 7PYRK - ROvT9 3,

collidingPendulum €@

MyPackagel.CollidingPendulum

Filename: /home/amane/training3/MyPackagel.mo
Version:

T- @8 B Hoee ¥ \OHOTR <= B - 99E S2999 &-
[ 5: 715 )T SHH ] ) ‘_ ® MyPackage1 0 A CollidingPendulum Q A Color (%]
Filter Classes Z 82 N

= = < ‘-" A E @ { EFAHDEE [Model ‘5{—( 7S LEa—- [ MyPackage1.CollidingPendulum {/ho....mo ‘ ‘ <j
2173V — .

> qulser:Guide @[9’(7['7 t\l'—] ‘CtﬂD*E;EZ-%O

» = Blocks

» &l ComplexBlocks

» ) Clocked world

» b+ StateGraph l l l fl:(jijransLaLtinon

» i Electrical o

» LI Magnetic

i§ @ revolute ZzH7 v 7 UT[ER]ZER

"IES]
bodyShapel

® bodyShape #H57 Y v U LT[ERE]ZERN
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® AYRN—%RY R~ ZRDKDICEHRTT %o

wor ld

fixedTranslation
*)

1

N

Angnay

@

bodyShape

#% Open Output File

/tmp/OpenMode Lica_amane/OMEdit/MyPackagel.CollidingPendulum/CollidingPendulum -port=40655 -

override=startTime=0,stopTime=10,stepSize=0.02,tolerance=1e-06,solver=dass|,outputFormat=mat,v_

x:99,v:-40 L L5522 | AEFUVY

&8 7o

TaIgoARY

bodyShapel

DIETIVVT17 TIYIDEZ S,
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R
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T r1ILE

S1TIVIS50H
Filter Classes
1473

>

© userscuide

» &0 Blocks

» & ComplexBlocks
» o Clocked

» uiv StateGraph

» 3 Electrical

» LI Magnetic

= Mechanics
MultiBody
» @ usersGuide

OMEdit - OpenModelica Connection Editor

EME) Ea—(Y) SSP ¥=al—¥3(s) DataReconciliation Sensitivity Optimization /{7 (D) Y=IL(D) ALT(H)

HeepP ¥ “"oHOTHE < B- 998 S29%99 &

_ __@ * oA MyPackage1 o B collidingPendulum QO A color

— [ 4= } l.i‘i&é@ll& lModel l F¥AMEa— 1MyPackageLcollidlngPendulum 1/home/amane/tralnlngs/MyPackagm.mo
constant Real pi = Modelica.Constants.pi;
parameter Modelica.Units.SI.Llength armlength = 0.5 "Arm Length";
parameter Modelica.Units.SI Mass massO = 1 "Mass of Pendulum 0";
6 parameter Modelica.Units.SI.Diameter diameter0 = 0.02 "Diameter of Pendulum 0';[
parameter Modelica.Mechanics.MultiBody.Types.Color ccloro = {0, 0, 255} "Color of Pendulum 0";
parameter Modelica.Units.SI.Angle startAnglel = pi / 6 "Initial Angle of Pendulum 0";

parameter Modelica.Units.SI.Mass massl = 4 "Mass of Pendulum 1"; RS e

77 D Z’\ kvl [VAN
parameter Modelica.Units.SI.Diameter diameterl = (massl/mass0)*(1/3)*diameterD "Diameter of Pendulum 1"; x\%jza J: lEjJD nB ] l
parameter Modelica.Mechanics.NultiBody.Types.Color colorl = {255, 0, 0} "Color of Pendulum 1";

parameter Modelica.Units.SI.Angle startAnglel = pi / 6 "Initial Angle of Pendulum 1"; /

model CollidingPendulum

constant Real pi =

parameter
parameter
parameter
parameter
parameter
parameter
parameter
parameter
parameter
parameter

Modelica.
Modelica.
Modelica.

Modelica

Modelica

.Mechanics.MultiBody.Types.Color color
Modelica.
Modelica.
Modelica.
.Mechanics.MultiBody.Types.Color color1 = {255, 0, 0} "Color of Pendulum 1";
Modelica.
Modelica.

Modelica.Constants.pi;
Units.SI.Length armLength = 0.5 "Arm Length o Pendulum”;
Units.SI.Mass mass@ = 1 "Mass of Pendulum
Units.SI.Diameter diameter® = 0.02 "Diamgfer of Pendulum [0";
= {0, 0, 255} "Color of Pendulum 0";
Units.SI.Angle startAngled = -pi / 6 "Initial Angle of Pendulum 0";

Units.SI.Mass mass1 = 4 "Mass of Pendulum 1";

Units.SI.Diameter diameter1 = (mass1/mass@)”(1/3)*diameter® "Diameter of Pendulum 1";

Units.SI.Angle startAnglel = pi / 6 "Initial Angle of Pendulum 1%;
Units.SI.Length gap = 0.001 "Distance Between 2 Pendulums”;

inner Modelica.Mechanics.MultiBody.World world(animateGravity = false) annotation( :--);
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General  Animation = Modifiers

>4 Lulumyrenuuwiim :‘JT!’&—Z\/ },
e A|S O | BxazEHE | Model | #1755 LE 2~ | MyPackage1.Collidingt #,#0: fixedTranslation
VIR
NR: Modelica.Mechanics.MultiBody.Parts.FixedTranslation
X > b: Fixed translation of frame_b with respect to frame_a
wor ld
l l l fixedTranslation _> Parameters
o [
lrom animation |true - = true, if animation shall be enabled
r [{gap + diametero / 2 + diameter1/ 2, 0, 0} m ¥ | Vvector from frame_a to frame_b resolved in frame_a
©
3 °
- g
OK Fyull
Y z diameterQ diameterl
2 4 : r ={gap + + ,0,0}

2 2

OMEdit - Element Parameters - revolute1 in MyPackage4.CollingPendulum

0 —
INTX—2Z
General = Animation Advanced @ Modifiers
AVR=—%> b
4ni: revolute1
7352
INZR: Modelica.Mechanics.MultiBody.Joints.Revolute

X > b: Revolute joint (1 rotational degree-of-freedom, 2 potential states, optional axis flange)

Parameters
useAxisFlange = true, if axis flange is enabled
animation true v = true, if animation shall be enabled (show axis as cylinder)
n \{O, 0, 1} | 1 AXxis of rotation resolved in frame_a (= same as in frame_b)
Initialization
phi.staft |startAngle1 -pi/2 ] Relative rotation angle from frame_a to frame_b
i ; ; ; w.star 0 rad/s ~ |First derivative of angle phi (relative angular velocity)

)RS "D % > astart [J]o ]
diameter() 4 diameterl
2 2

rad/s2 ~ | Second derivative of angle phi (relative angular acceleration)

ok || #v>tL

T
Pstart = startAnglel — 5



>4 Lolmumygrenuuwim

A B 0| E325TkE  Model | 1 7YSLE 21— | MyPackagen.Collidingt

wor ld

fixedTranslation
o o
1, i
r=0m

T o=
ngng
TNy

w Q=
bodyShape
") 3]
bodyShapel

r =reqy = {armLength,0,0}
m = massl

color = colorl
sphereDiameter = diameterl

OMEdit - Element Parameters - bodyShape1 in MyPackage1.CollidingPendulum x

NS X—4&

General |initialization =~ Animation ~ Advanced = Modifiers

AYE-=2YF
##i: bodyshape1
77A
AW H Modelica.Mechanics.MultiBody.Parts.BodyShape

X b Rigid body with mass, inertiz tensor, different shapes for animation, and two frame connectors (12 potential states)

Parameters
animation true - = true, if animation shall be enabled (shcw shape between frame aand frame b and cptionally a sphere at the center of mass)
animatesphere true v = true, If mass shall be animated as sphere provided animation=true

r {armLength, 0, 0} m ~ Yector from frame_a to frame_b resolved in frame_z
rc™m iarmLenith, 0, Oi m ~ Yector from frame_a to center of mass, resolved in frame_a

m mass1 kg rass of rigid body

Inertia tensor (resolved in center of mass, parallel to frame a)

I_11 [0 001 ] kg.m2 Element (1,1) of inertia tensor
1_22 [0 001 ] kg.m2 Element (2,2) of inertia tensor
1_33 [0.001 | kg.m2 Element (3,3) of inertia tensor
121 [0 ] kg.m2 Element (2,1) of inertia tensor
131 [0 | kg.m2 Element (2,1) ofinertia tensor
1320 | kg.m2 Element (2,2) ofinertia tensor

[ ok | #%v>en

OMEdit - Element Parameters - bodyShape1 in MyPackage1.CollidingPendulum X
INFX—%

General Initialization] Animaticn | Advanced  Modifiers

if animation = true

shapeType I ylinder® | Type of shape
r_shape I(ﬂ 0, 0} | m ~  Vector from frame_a to shape origin, resolved in frame_a
lengthDirection l[’)iurut 1(r - r_shape) | 1 vector In length direction of shape, resolved in frame_a
widthDirection [(0 1,0} ] 1 Vector in width direction of shape, resclved in frame_a
length [M-nte[n a.Mathvectors.length(r - r_shape) ] Length of shape
width [0.002 |'m ~ width of shape
height [width | Height of shape
extra loo | Additional parameter depending on shapeType (see docu of Visualizers.Advanced.Shape)
color |color1 | Color of shape
I

specularCoefficient |world.defzultSpecularCoefficient Reflection of ambient light (= 0: light is completely absorbed)

if animation = true and animateSphere = true

sphereDiamete [diameten } Diameter of sphere

sphereColor [color \ Color of sphere of mass
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A B 0| E325TkE  Model | 1 7YSLE 21— | MyPackagen.Collidingt

wor ld

AN

fixedTranslation
o b

axisLength = 0.1

defaultjointLength = defaultJointWidth = 0.02

s i
r=0m

INTA—=4H

General Animation

if animateWor\d = true

OMEdit - Element Parameters - world in

Defaults  Modifiers

axisLength |01

Contents 34

Package1.CollidingPendulum

| m +| Length of world axes arrows

axisDiameter  [axisLe

ngth / defaultFrameDiamelerFraction

] Diameter of world exes arrows

- = true, if labels shall be shown

\ Color of x-arrow

axisShowLabels | true

axisColor x Modelica.Mechanics.MultiBody.Types.Defaults.FrameColor

axisColor_y [axisColor_x |
axisColor_z [d xisColor_x

\ Color of z-arrow

gravityArrowTail
gravityArrowLength
gravityArrowDiameter

gravityArrowColor

if animateCravity = true and gravityType = UniformGravity

[{0, 0, 0}

‘ansLenth/ 2

‘qr.’:'nltv»ﬁr‘o\x Length / defaultwidthFraction

[0, 230, 0]

il animaleCGravily = Lrue and gravityType = PoinlGravily

gravilySphereDiameler | 12742000 m

gravitySphereColor

groundAxis_u abs(n[1)) >= 0.99 then {0, 1, 0) else {1, 0, O} 1

[fo, 230, 0}

if animateCround = true and gravityType = UnifarmGravity

groundLength_u -

groundLength_v aroundLength u

groundcColer {200

, 200, 200} Color of ground plane

~ | Position vector From origin of world Frame to arrow tail, resolved in world frame
Length of gravity arrow
Diameter of gravity arrow

Color of gravity arrow

~ | Diameler of sphere representing gravity center (default = mean diameter of earth)

Color of gravity sphere

Vecter along st axis (called u) of ground plane, resolved in world frame (should be perpendicular Lo gravily direction)
m ~ Length of ground plane alang groundAxis_u

Length of ground plane perpendicular to groundAxis_u

[ ok Frvell

General  Animation|

NTA—H

OMEdit - Element Parameters - world in MyPackage1.CollidingPendulum

Defaults  |Modifiers

Parameters

nominalLength
defaultAxisLength
defaultJointLength
defaultJointwidth
defaultForceLength
defaultForceWidth
defaullBodyDiameter
defaultwidthFraction
defaultArrowDlameter

defaultFrameDiameterFraction \40

delaullSpecularCoefTicient |0, 7

defaultN_to_m
defaultNm_to_m

1 m -
[nomr\e Length /5

[0.02 m -
0.0z m -
Ir\urni'\e Length /10

lr\onm& Length /20

lnoml'v< Length/9

[z0

{r\oml'\e Length /10

[1000 N/m
[1000 N.m/m

Nominal length of multi-body system

Default For length of a Frame axis (but not world frame)

Default For the Fixed length of a shape representing a joint

Default For the Fixed width of a shape representing a jeint

Default for the fixed length of a shape representing a force (e.g., damper)
Default for the fixed width of a shape representing a force (e.g., spring, bushing)
Default for diameler of sphere representing the center of mass of a body
Default For shape width as a fraction of shape length (e.g., for Farts.FixedTranslation)
Default for arrow diameter (e.g., of forces, torques, sensors)

Default For arrow diameter of a coordinate system as a fraction of axis length
Default reflection of ambient light (= 0: light is completely absorbed)

Default scaling of force arrows (length = force/defaultN_te_m)

Default scaling of torque arrows (length = torque/defaultNm_to_m)

OK FyoE
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Simulate with Animation

OMEdit - OpenModelica Connection Editor

(n] X
7710LE) B|EE) Ea—(V) SSP I al—I3(s) DataReconciliation Sensitivity Optimization 5/ (D) Y—=IJL(I) AT (H)
e B9 S L] . csv '
+'E'TV1 @O\®\@\ N Qg‘ B@L@G& - "
3'{7&5 V737% l _ ,_@[8 s.mat © CollidingPendulum_res.mat @ & CollidingPendulum_res.mat € £ CollidingPendulum_res.mat € _J FFaxX» bT50Y teie
ter Classes Z 42 — ; AN l'*'"
‘ ~a = d ) T~ o o Tl info rev b | | 4%
R Time [s]:|0 Speed:|1  ~ | (@side «|w w7l
S4751) ] K " [ [sk| | sp N W 14 »
» [P] openmodelica P MyPackagel.CollidingPendulum
» 72 Modelica ay
Filename: /home/amane/training3/MyPackagel.mo
» I complex Version:
» ModelicaServices N
v m MyPackage1
I m CollidingPendulum
x
EBIZ0Y @r
[Filter Variables iz 43
Simulation Time Unit s v
“ ’ II Time:|0.0 | speed: 1~
Z8] v {8 Display Ui 52t i
armLength 0.5 m Arm Le
» bodyShape
» bodyshape1
» _ coloro
> color1
diameter0 0.02 m Diam...
diameter1 0.031748 m Diam...
Xyt—=ITS59Y% @ » fixedTranslation
All  Notifications = Warnings = Errors | CollidingPendulum € gap 0.002 m Dista...
mass0 1 kg Mass ..
» revolute
avi—oI | HAh » revolute1
The initialization finished successfully without homotopy method. = startAngle0  |-30 deg '“iti“'l'l
» 888 STATISTICS #84 startAngle1 |30 deg Initi...lu
» world
The simulation finished successfully.
= 4 ]
x:111,v:105 L X5 AEFVY 70w b | @ Debugging
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T771ILE) \EE) Ea—(v) SSP T al—3>(s) DataReconciliation Sensitivity Optimization F/14 (D) Y—IL(I) AT (H)

F-@ B8R Hoeed X \PHOTR <= B- O9O9E S/2999 &-
Iz;r 7:? . | o2 '-‘@@] & CollidingPendulum* QO A4 LineForceWithMass o F¥axs

ilter Classes T 4T g
— "l' AEHO } EIAHE]HE lModel |9{77‘5AE;— [MyPackage1.CollidingPendulum l/home/ama...ckagetmo‘ J <

S4F51) -
» [P] openmodelica MyPacka
~ 7% Modelica

. Filename:
>
© usersGuide vorld Version:

» = Blocks fixedTrans lat
» sl complexBlocks l l l b= .

r=0m
Clocked

» ©i< StateGraph A+ .
» % Electrical 5 > .
» L1 Magnetic = iy =

v = Mechanics
v MultiBody

» @) usersGuide . -
4 o
4 ‘nv.t World a
~ ® Translational » » Examples
LineForceNith:-

B o e erldrorce P @KV U v LTHICREERIRT 5,

e JL T

1° )n‘a Ad.l

bodyShape
w o=
body Shapel

¥ 3 Components “ WorldTorque
Fixed ~+ WorldForceAndTorque ﬂm:ffp
= Mass -+ Force _I;]:-}»}D
Rod © " Torque n =
~ Spring - ForceAndTorque
* Damper €5 LineForceWithMa
3 springDamper I o
" Supportrriction = Damper . :
. Brake =) SpringDamperParallel Xyt =TS9 e

= Spri rSeri ificati i
idealGearR2T SpringDamperSeries All_ Notifications = Warninas  Errors

: R IdealRollingwheel @[:E;—“ U \/7\\] 9 7\0) [9\\’]/ 77\\5A t\\:L _] L:‘I:JJ D 9%&2_%)0

RollingResistance

& Vehicle @Modelica.Mechanics.Multibody.Forces.LineForceWithMass &

InitializeFlange

12 MasswithstopAndFriction Modelica.Mechanics.Translational. Components.ElastoGap

» RelativeStates . — “ . .
GeneralForceToPositionAdaptor tﬂ_: I\ 7Y 7 * 7 >/ I\ ° I\ H b 7)3—%)0

GeneralPositionToForceAdaptor

» “Z Sensors

[
| -5 ElastoGap / - Spring
T
o
o
®
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fixedTranslat -
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123ngong
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bodyShape
bodyShapel

eTafueyy
<

elastoGap

| e

—
<20000000000- -
d=d
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OMEdit - Element Parameters - lineForcewithMass in MyPackage1.CollidingPendulum
N _ A —
TA—FZRET %o o
INTA—=&
wor Ld
l l l fixedTranslat - General | |Advanced = Animation = Modifiers
=om i D e S

RO FP ZX—gq T, ZOAVKR—XY NDBEPES

4 #i: lineForcewithMass

> - 33 =] ° :’D —
Cpuing ERRII _ N VYA AR
INZR: Modelica.Mechanics.MultiBody.Forces.LineForcewithMass
X : General line force component with an optional point mass on the connection line
3 é 3 & Parameters
El E E] g‘
Y Se——_ animateLine | false v =true, if a line shape between frame_a and frame_b shall be visualized
a b
o )]_ > animateMass| false v = true, if point mass shall be visualized as sphere provided m > 0
:— m ]O | kg Mass of point mass on the connection line between the origin of frame_a and the origin of frame_b
elastoGap lengthFraction [0.5 | 1 Location of point mass with respect to frame_a as a fraction of the distance from frame_a to frame_b
—_—
<0000000000---
d=d

Fv bl

LineForceWithMass 5 X — &

. ™ FEﬁ @D %?)Iji D) g 7:‘)\ 5 % % l().'-eneralt Advanced | |Animation = Modifiers
ﬁ?%] R—%> ko
. Translational AV /R—% >k

s_smalll [1e-15 |'m ~ \irevent zero-division if distance between frame_a and frame_b is zero

If enabled, can give wrong results, see MultiBody.UsersGuide.Tutorial.ConnectionOfLineForces

(— ;j/z ﬁ S\D(Z;\(ET%%*% %) % %ﬁ'}ﬁ LJ fixedRotationAtFrame_a =true, if rotation frame_a.R is fixed (to directly connect line forces)
fixedRotationAtFrame_b =true, if rotation frame_b.R is fixed (to directly connect line forces)
ThHZRIRT %,

- NEREITHDLODEEZE \
mb C S| Z&lc =S — )\ VAN
ECERIETZA T g UG NE8Tzero-division (FOTEINEIT B EICLBDITT-)NFEELR

- WK SIC, BREDR/IMEZRET %,

ok |||Feren
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wor ld - - i X
W Pp—— OMEdit - Element Parameters - elastoGap in MyPackage1.CollidingPendulum

1 e .
» INTX—2
3 - ? 3 ° :’o
4 =) ) s
- :-g):~ - 3: General = Advanced Modifiers
AVAR—R2 b
. & . 3 i elastoGap
D 4 A 4 AXY b
lgneForceHithg-
.: 552
— INZR: Modelica.Mechanics.Translational.Components.ElastoGap
elastoGap
4"' [“EV}}D— > X > bk: 1D translational spring damper combination with gap
c:!thOO---
=l Parameters
C ]1e1 5 | N/m Spring constant
d [0 ] N.s/m | Damping constant
E I a StOG a p s_rel0 'diameter0 / 2 + diameter1 / 2 | Unstretched spring length
n | 1 | Exponent of spring force (f_c =-c*|s_rel-s_rel0|*n)
.« 2 )J_-T\ F'Eﬁ ODEE%Eb\\ s relO _LX—F [ useHeatPort = true, if heatPort is enabled
A Y Sprlng IC K BEMEN & Initialization
C \ s_rel.start 0 m v | Relative distance (= flange_b.s - flange_a.s
amper [c SeTTANAN Lstart ] lative di (=Flange_b.s -l )
G v_rel.start (] |0 | m/s ~ | Relative velocity (= der(s_rel))
o]
ox ] #v>en

ElastoGapDH&FICDWTIE.
c =1lel5 [TRFEH OpenModelicalc & 2—XRTiF EEBETILAM p.41E8
d=0 Tﬁ?ﬁ{%’;‘?& h ://www.amane.to/wp-conten I 2021/10/TranslationalComponents_20211110.pdf

diameter() N diameterl
2 2



https://www.amane.to/wp-content/uploads/2021/10/TranslationalComponents_20211110.pdf
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ALb—Y 3 ZFETLU. BREOT7 A=Y 3 v z28H Y,

OMEdit - OpenModelica Connection Editor

771IUE) E|WE) Ea—(v) SSP I al—3(s) DataReconciliation Sensitivity Optimization /14 (D) Y=IL(I) AT H)

F-eB8 B Hoee X \PHOTR <= E- O9EH S>r%99| &-

— -l - aw —

Simulate with Animation

OMEdit - OpenModelica Connection Editor

7271 WMEE) Ea-— SSP L Tal.—3r3/(5) DataReconciliation Sensitivity Optimization F/{Zf (D) W=JL(I) ALT H)
“Ta LY LS ] v csv % > v
7 - | ‘.# @ O\ ®\ ~ 25 Qﬁ\ Iz@l_ @d& - 7 ‘
5\'( j?” 739Y% 1 __wm resmat € @ CollidingPendulum_res.mat €  £3 collidingPendulum_resmat € 2 CollidingPendulum_res.mat €@ = © CollidingPendulum_res.mat € J FFax
Filter Classes bz p
| = Us . {1
s | d 4 v |l . e a2 71 N
— REL |1 (| = Time [s): 0 Speed: 1 (@ side & ® il
== BodyBox MyPackag
== BodyCylind
° N VCylinder Play > Fi lename
PointMass /home/amane/
~ Mounting1D Version:
» {& Rotor1D "
45 BevelGear1D \
_ Rollingwheel AN
¢4 Rollingwheelset \
» ‘2 Sensors / \
- \
» ' visualizers \
4 [ Types \
» 1 lcons \
» ¥4 Rotational / \
~ # Translational \
» @ UsersGuide \
» P Examples \
v Componentls ./ \
Fixed .
= Mass E8TS
— Rod \F\\[ET Variat
~ Spring Simulation T
= Damper
' SpringDamper - = K >
wir -5 g
I - ElastoGap Xyt —2T 3%
W SupportFriction All  Notifications = Warnings =~ Errors | CollidingPendulum © o
% Brake & OpenOutputFile MGG
& IdealGearR2T armL
I 1dealRollingWheel ARSI | D > bodysh
@ RollingResistance /home /amane /OMEd i t/MyPackagel.Col LidingPendulun/CollidingPendulun -port=32907 -logFormat=xmltcp - ” body?h‘
»
« Vehicle override=startl ime=0, stopline=10, stepSize=0.02, tolerance=zle-06,solver=dassl, outputFormat=mat, variablefilter=.* -r=/home/amane/OMEdit/ N Ezlg:
InitializeFlange MyPackagel.CollidingPendulun/CollidingPendulum_res.mat -w - lv=LOG_STATS -inputPath=/home/amane/OMEdit/MyPackagel.CollidingPendulun -outputPath=/ diam
» .= MasswithstopAndFriction home /amane /OMEd i t /MyPackage1.CollidingPendulum diam
» RelativeStates The initialization finished successfully without homotopy method » elastoG
GeneralForce...itionAdaptor b #82 STATISTICS ### g fixeda';ré
GeneralPosit...ForceAdapter The simulation finished successfully. » linegFun
4 Sensors - ; o
X:57,v:104 L &3¢ AEFUYY/ B7ovr @

ETIVRTERTY . ETIVINGA—FZEBEULTVWBNWBEELEL &£ 5,
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constant Real pi1 =

parameter
parameter
parameter
parameter
parameter
parameter
parameter
parameter
parameter
parameter

Modelica.
Modelica.
Modelica.
.Mechanics.MultiBody.Types.Color color@® = {255, 0, 0} "Color of Pendulum 0";
Modelica.
Modelica.
Modelica.
.Mechanics.MultiBody.Types.Color color1 = {0, 0, 255} "Color of Pendulum 1";
Modelica.
Modelica.

Modelica

Modelica

Modelica.Constants.pi;

Units.SI.Length armLength = 0.5 "Arm Length of Pendulum”;
Units.SI.Mass mass@ = 1 "Mass of Pendulum 0";
Units.SI.Diameter diameter@ = 0.02 "Diameter of Pendulum 0";

Units.SI.Angle startAngle@ = -pi / 6 "Initial Angle of Pendulum 0";
Units.SI.Mass mass1 = 1 "Mass of Pendulum 1";
Units.SI.Diameter diameter1 = (mass1/mass@)”(1/3)*diameter® "Diameter of Pendulum 1";

Units.SI.Angle startAnglel = 0 "Initial Angle of Pendulum 1°;
Units.SI.Length gap = 0 "Distance Between 2 Pendulums”;

— revolute.angle (deq) — revolute1.angle (deg)

-50 4

A AAAANN
SV VYV Y

130 3
0 2 4 6 8 10
time (s)

1
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constant Real pi1 =

parameter
parameter
parameter
parameter
parameter
parameter
parameter
parameter
parameter
parameter

Modelica.
Modelica.
Modelica.
.Mechanics.MultiBody.Types.Color color@ = {255, 0, 0} "Color of Pendulum 0";
Modelica.
Modelica.
Modelica.
.Mechanics.MultiBody.Types.Color color1 = {0, 0, 255} "Color of Pendulum 1";
Modelica.
Modelica.

Modelica

Modelica

Modelica.Constants.pi;

Units.SI.Length armLength = 0.5 "Arm Length of Pendulum”;
Units.SI.Mass mass@ = 1 "Mass of Pendulum 0";
Units.SI.Diameter diameter@ = 0.02 "Diameter of Pendulum 0";

Units.SI.Angle startAngle@ = -pi / 6 "Initial Angle of Pendulum 0";
Units.SI.Mass mass1 = 4 "Mass of Pendulum 1";
Units.SI.Diameter diameter1 = (mass1/mass@)”(1/3)*diameter® "Diameter of Pendulum 1";

Units.SI.Angle startAnglel = 0 "Initial Angle of Pendulum 1°;
Units.SI.Length gap = 0 "Distance Between 2 Pendulums”;

. -130—-

— revolute.angle (deg) — revolute1.angle (deg)

-70 —

-80

bbbt

time (s)
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constant Real pi1 =

parameter
parameter
parameter
parameter
parameter
parameter
parameter
parameter
parameter
parameter

Modelica.
Modelica.
Modelica.
.Mechanics.MultiBody.Types.Color color@ = {255, 0, 0} "Color of Pendulum 0";
Modelica.
Modelica.
Modelica.
.Mechanics.MultiBody.Types.Color color1 = {0, 0, 255} "Color of Pendulum 1";
Modelica.
Modelica.

Modelica

Modelica

Modelica.Constants.pi;

Units.SI.Length armLength = 0.5 "Arm Length of Pendulum”;
Units.SI.Mass mass@ = 1 "Mass of Pendulum 0";
Units.SI.Diameter diameter@ = 0.02 "Diameter of Pendulum 0";

Units.SI.Angle startAngle@ = 0 "Initial Angle of Pendulum 0";
Units.SI.Mass mass1 = 4 "Mass of Pendulum 1";
Units.SI.Diameter diameter1 = (mass1/mass@)”(1/3)*diameter® "Diameter of Pendulum 1";

Units.SI.Angle startAnglel = pi / 6 "Initial Angle of Pendulum 1%;
Units.SI.Length gap = 0 "Distance Between 2 Pendulums”;

— revolute.angle (deg) —— revolute1.angle (deg)

-40 —

-60 —

MY

|

-140

-160 —

time (s)
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OpenModelica & Modelica Multibody 24 72U ZERL. 2 DDIRD FHAERXRT SMEEDT I 1
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	Contents
	OpenModelica の起動
	package と model の作成
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	実験1 同じ質量の振り子を衝突させた場合
	実験2 軽い振り子を重い振り子に衝突させた場合
	実験3 重い振り子を軽い振り子に衝突させた場合
	まとめ

