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1 UM Input &&352

1.1 B2 JUTRA

GO1: t—~ Ellipsoid 41/%, At AL,

Ellipsoid Parameters: a=b=c=r=1.5 (m).

Name: |GO1 ﬁ + Ti

Comments/Text attribute C

| |

Description GO position

Ellipsoid
Type: (@ Elipsod  ~| + i}
Comments,Text attribute C

Parameters Colors GE position Material

Semi-axes

a. ‘I’ E:|
b: ‘r C|
c ‘r C|
Discretization

Slices: 25 b4
Stacks: 40 b4
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GO2: H 1 Cone f1 1 Box 4/, Fiths) B Nk,
Cone Parameters: R2=R1=rI=0.1 (m), h=I[=2 (m).
GE Position: JCi Y ##5 50 1+0.5 (m), FE58 X flieks 90 (° ).

Name: # + ¥
"“' [+ @ Mme:§+m

Comments/Text attribute C IS ———
[ | ments/Text a
Description GO position Lesabmn — ‘
F sition

Cone - po

Type: ‘ A Cone V‘ + i}

Comments/Text attribute C Type: |L Cone "‘| + i

‘ | Comments,Text attribute C
| |

Parameters Colors GE position  Material

Parameters Colors GE positon Material

Radius (R2): Irl c ‘ Tranclation

Radius R1): |r1 c] x| ]
Height (h): I| C‘ y: |I"U>5 C‘
Number of points . | C‘
Bottom crde: |20 b -

Generatrix: [2 "AJ Rot_a:on » ‘90 ,:‘
Angles: 0.00 ]
Closing: C‘
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Box Parameters:

A=B=C=l*0.1.

GE Position: JGiy Y #i#s-1%0.5, TS Z #hF25)-1%0.05 .
e Z+ @06

Comments/Text attribute C

|

Description GO position

Cone Box
Type: |' Box V| + m
Comments/Text attribute C

Parameters Colors GE position Material

A: ‘I'O.l

‘]

B: ‘I‘O,l

‘]

c: ‘I’D.l

‘

Universal Mechanism 9
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Comments,Text attribute C
[ |

Description GO position

Cone Box

Type: " Box
Comments,Text attribute C
Parameters Colors GE position Material
Translation

o+ 3@

X: ‘ C‘
y: [4°0.5 c]
z: ‘-I"D.DS C‘

= .
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1.2 & Xk H

balloon: &+ /LT GO1, Mass=mI=5 (kg), &R E ix=iy=iz=I (kg'm?).

~

|3) balloon - m} X
[ i [
v 0 Obect ~ 8|l o & |
v £} Object Name: |balloon ] + 'h m
244 Curves
700 Variables Comments/Text attribute C
ab Attributes | ‘
(2 Subsystems
v % Images Oriented points Vectors 3D Contact
& Go1 Parameters Position Points
& GO2 Coordinates (PP): | Quaternion v
v 53 Bodies
%) balloon Go to element g
R Joints Image: M visible
&7 Bipolar forces e |
G» Scalar torques ‘ vl
= Linear forces [[] compute automatically
& Contact forces Inertia parameters
© TForces Mass: Im1 &
¥ Spedial forces |
£ Connartinne Inertia tensor:
% l.x c H c| c
+ = =L
=8 + @Y & v G
Whole list iz| £
Name Expression Value Added mags matric: [tnone) J
r 1.5
Coordinates of center of mass
ri 0.1 cH c| CJ
| 2 y L L
< >

Ropel: E#F LT GO2, Fig m2=0.1(kg), HENE ix2=m2*I*l/12 (kg-m?), iy2=I
(kgm?), iz2=I (kg'm?). (JE: GBI ix2 B, JofREFSREME 0, FRISEHIRE X ix2
I SvS= W)

|5 Object balloon

- O XK
] e T P [
v - Object " - 9 X
0 Fooe - e TENCE
~gb Curves
76 Variables Comments/Text attribute C
aF Attributes I ‘
(2 Subsystems - -
&) Images Oriented points Vectors 3D Contact
v .5 Bodies Parameters Position Points
¥ balloon Coordinates (PP): | Quaternion w
%) Ropel
& Joints Go to element [l
& Bipolar forces Image: [ visible
-G+ Scalar torques o2
-2 Linear forces | vl
&® Contact forces (] compute automatically
O T-Forces Inertia parameters
% Spedial forces Mass: m2 c‘
@D Connections
...aWa_Trdirac Inertia tensor:
[x2 3| ]| ‘]
+.
=8|+ @Y w2 el £
Whole list iz2 c
Name Expression Value Added mass matrix: I(none) J‘
L5
! Coordinates of center of mass
ri 0.1 [ ‘ ‘ C ” C ‘
| 2
<
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Il
m1 5 Edit identifier X |
i 1
Y . Name: lix?.
iz - ion: -
m2 0.1
ix2 0 Comment: | |
iy2 1

=
iz2 -

T =

2 #] 9 X Ropel, 7374~ Rope2, Rope3, Rope4, Rope5, Rope6, Rope7,
Rope8, Rope9, Ropell.

v gﬂodles

¢ & balloon
B Rope1l
- Rope2
- Rope3
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1.3 #HER

jBase0_balloon: i%+#¥ Base0 14 1 Sk, i&4% balloon 1ER 2 S¥Mk, KAK
Generalized, WK 3 4705
TVy: EXUSY #FshE dE, Bl axisY: (0, 1, 0), HIAEFEEhIEE] x0=5 (m);
TVz: & XIS Z #PFEE B, B axisZ: (0, 0, 1), ¥IEEHEIEE x0=5 (m);
RVx: € X5 X s g b, B axis X: (1, 0, 0).

Name: |jBase0_baloon | = i - Name: [jBase0_baloon | < i ~

Body1: Body2: Body1: Body2:
‘Baseﬂ LI‘ Ibaloon L” |Bas=0 LI| [baloon l”
Type: | % Generalized e Type: | %, Generalized v
Ty TVY vz
[ Enabled + += i [ Enabled + +: i |
ET type: 2 tv (translational d.o.f) v ET type: 2 tv (translational d.o.f) v
Comments/Text attribute C Comments,Text attribute C
Transformation vector Transformation vector
axis Y : (0,1,0) hd axis Z: (0,0,1) b
ex: ‘D n| ex: |D n‘
ey: ‘1 n| ey: |U n‘
ez: ‘D n| ez: |1 n‘
Coordinate Force/Torque Coordinate  Force/Torque
Value of coordinate Value of coordinate
x0: [5,000000000000 b x0: |5.000000000000 pA|
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Name: |jBase0_balloon + i -
Body1: Body2:
‘Baseo L” Ibaloon L”
Type: | % Generalized v
vy Tvz  R¥x
[~] Enabled -+ +.§ m
ET type:| » rv (rotational d.o.f) v
Comments/Text attribute C
Transformation vector
axis X : (1,0,0) g
ex: ‘1 “|
ey: ‘D “|
ez: ‘D “|
|5) Object balloon - ] p
£} Object rn‘esr%ﬂ*kl “
o e | rane: [poci i | + @ @ v
F(9 Variables
ab Attributes Body1: Body2:
(9 Subsystems [Base0 _v||[batioon ~|
' ;;;"“9“ Type: |2 Generalized v
> -5 Bodies
v - Joints Ty Tvz RW
» MR jBase0_balloon -
}f Bipolar forces [ Enabled + +‘; ﬂl
g ::el:: g:::s ET type: | ) rv (rotational d.o.f) v
" Contact forces Comments/Text attribute C
© TForces [ ‘
® Spedial forces
@D Connections Transformation vector
12 Indices axis X : (1,0,0) V|
l? ?:T::Zo.. ex: ll “‘
L ¥ o ey: [0 “‘
gE|'l' E‘B o || i || "= ez:lo "‘
Whole list = poe——
Name Expression Value >
r 1.5 7 Type: (none) v
ri 0.1

| 2

<
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jballoon_Ropel: i&#% balloon 1E4 1 S¥1&, Ropel 1EH 2 SHfk, KN
Generalized, WRKIXFINAT 3 4705
TCy: ¥ Y #i#3) Ropel HIRHERALIR R, ey=-r , LABAEF NI &
RVx: & X% X MBI HH AL, B axis X: (1, 0, 0);
Force/Torque: & X %% X #il1HsFH /1%, 1EF Expression 254, & KA
i F=-dc*v, HH de=1.
TCy: ¥t Y #i#23)) Ropel HRERALIR R, ey=-1%0.5 , L€ mAFHMALE .

Body1: Body2:
|ba||uon L|| [Rupe 1 L”
Type: | 2 Generalized v
TC'y RWVx
] Enabled + +: fii
ET type: | » rv (rotational d.o.f) v
me: |jballoon_Rope1l + i - Comments/Text attribute C
Body1: Body2: ‘ ‘
|balluon L“ [Rupe ! l” Transformation vector
Type: | 2 Generalized v axis X : (1,0,0) W
TCy ex: |1 “‘
] Enabled + +: fi ey: [0 "
: |0 n
ET type: & tc (translation constant) v = | ‘
Comments/Text attribute C Coordinate Force/Torque
‘ ‘ a:b Expression v
Translation vector Description of force /moment
- I C ‘ Pascal/C expression: F=F(x,v,t)
Example:
ey: I-rl £ ‘ ~cstiff*(x-x0)-cdiss *v+ampl*sin{om*t)
- | c ‘ F= ‘-dc'v ':'I

Universal Mechanism 9
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Name: |jballoon_Rope1 + i «

Body1: Body2:

Iballoon

] e

=

Type: | % Generalized
TCy Rvx  TCy

[“]Enabled

b4

++= G

ET type: & tc (translation constant) v
Comments,Text attribute C
Translation vector
ex: [ c |
ey [4‘0.5 c |
ez l c |
|5) Object balloon - jm} X
” ...... 1 B
v @ Object A @) | e\ LQ_I Q I 9
v 43 Object ' Name: [jpsloon Ropetl | + [ @ ¥
~44 Curves s "
-F() Variables 2 :
ab Attributes [baloon | [Rope1 ~
(2 Subsystems Type: | %, Generalized v
> -G Images i
55 Bodies TCy Rvx TCy
v - Joints -
» -fR jBase0_balloon [Enabled G ﬂ
» - jballoon_Rope1 N -
& Bipolar forces ET type: & tc (translation constant) v
G Scalar torques Comments/Text attribute C
= Linear forces I I
& Contact forces
@ TForces Translation vector
® Specal forces - [ c|
.e-?. 5:,::,, ey: [4‘0.5 CI
7 = ez [ CI
8|+ 8 AmmE
Whole list
Name Expression Value
r 15
rl 0.1
| 2 v
< >
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K%L jballoon_Ropel, 4 J{i#X jRopel_Rope2, 1E 1 S#){AN Ropel, 2 54

& Rope2, BHH

—> TCy B BIN ey=-1*0.5.

|Z) Object balloon

v -[@ Object
v -} Object

SLIRCRY

- O X
¢

i-agh Curves
-F6) Varisbles
L.ab Attributes
(2 Subsystems
& Images
= Bodies
v B Joints
& jBase0_balloon
« jbalioon_Rope1
« jRope1 Rope2
#7 Bipolar forces
-G Scalar torques

o [z |+ @ W

Body1: Body2:
= ] foe2 -l
Type: | 75 Generalized v

TCy RVx TCy

[FEnabled + += fii
ET type: & tc (translation constant) v
Comments/Text attribute C

= Linear forces ™~ |
& Contact forces Translation vector
Q TForces o I D|
g Ep,.e.:iﬁffs v ey: |4‘0.5| CI
bz ez: I t|

=8 + 6/ B

Whole list

MName Expression Value ~

r 1.5

ri 0.1

| 2 v

< >

i 8 X4X jRopel_Rope2, 73l EHi4L jRope2_Rope3, jRope3_Roped,

jRope4 _RopeS, jRope5 Rope6, jRope6 Rope7, jRope7 Rope8, jRope8 Rope9,
jRope9_Ropel0, FHEHCW B 1 SHIHM 2 51K,

Name: [jRope1_Rope2 + i v

Body1: Body2:

Name: |jRope2 Rope3 + i ~

Body2:

‘Ropel

~Jfooez

||[Ropes =

Universal Mechanism 9
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1.4 AREHFEE

AAGIFA VKR T-Forces ZEAL ) Iy 7o KA TIRTE N IIME R IiSFE5), Jrmid
JRGHE R ERART 255 RO 38 B ok s SUSERTE Y J7 AT Z 7 [ 32 1. UM 84 fe i
JE P E FEEASE RS 1R FH A 2 ) 32 20 270 B CAEDOE A« AR S 38 P ARG e B2 45, 5k
(ollfE:N =R NI b

RGIERAEIT

1) E//ENIE balloon EESII—AMRiL 5 Point (0, 0, 0).

Name: ‘balloon | 4 -h i
Comments/Text attribute C
Oriented points Vectors 3D Contact
Parameters Position Points
+ i - A C
MName X ¥ Z
Point |

2) 1ESEVIRBIN— AR REF vu=6 (m/s), 1ENXGE (wind velocity ).

Whole list

Name Expression Value ~
i 1

iy 1

iz 1

m2 0.1

ix2 m25%/12 0.03333333
iy2 1

iz2 1

dc 1

k 0.5

cground 10

dground 10

< >
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3) SEAEL MRk Object, 28 5740 M52 H 5t 1% 4% Variables. 55 Elbx,
Whn—MNEE, HEAroN bal_vy.

General Options Sensors/LSC
Variables Curves Attributes
+ 4+ @
Type  Name Expression
number bal_vy

4) il Expression XfNHJE IO, TR BRA g EAS, W EIPoR, HE
B vy R A D .

|5) Edit expression - O X

@]+ — % / (-) sin cos abs pow sign I exp X sqrt sar 70

vy( _to_point , [_from_point] , [_SC_component] , [_SC_deriv] ) [v
Identifier 1
Standard functions
Bodies

Kinematic functions
Variables

Points

Oriented points
Joints

W

VT

oK Check Cancel

5) MiIBR vy B EFR S HHIBANSEL, REFEAROCHR T 5 hIE, W FRH1R
ik Points AL, JEIFNI{E balloon, X{i7'"balloon.Point", 75 3|3 ik
vp("Balloon.Point"), XFK/~SEK S (0, 0, 0) FXF Base0 A [AH % .

|5) Edit expression - O X

B+ — X / () sn cos abs pow sign h exp ¥ sart sqr T

vy("balloon.Point” ) Points v |

——-__-_-_-_-_‘_‘__-.‘ 8.

Rope 1
Rope2
Rope3
Rope4
Rope5s
Ropeé

oK Check Cancel

Universal Mechanism 9 15 s FE I S
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6) HHEMA LABRREAEHI-vu, 1521FKIEX vy("Balloon.Point")-vu, K7~ EKHH
AR R FIREREEE, s OK.

|%) Edit expression — O X
B+ - x / () sin cos abs pow sign In exp X sgrt sqr T
vy("balloon.Point” )-vu Ilden'a'ﬁer v
e iy2 ~
- iz2
b €
--dc
-k
- cground
- dground
]
W
OK Check Cancel

i, ZBFEZRH number (&) HaA N var (&),

General Options Sensors/LSC
Variables Curves Attributes
+ +: (i
Type MName Expression
var  bal_vy vy("balloon.Point™ )-vul

K5 LR R 715G AN AR & bal vz. bal v. fry F frz, 155 DFEEAER
Jola iy . HAFR RS k BEBEE N 0.5,

General Options Sensors/LSC
Variables Curves Attributes

+ +:

Type Name Expression

var bal_vy vy(balloon.Point™ }-vu

var bal_vz vz("balloon.Point™ )

var bal_v sgrt{bal_vy*bal_vy+bal_vz*bal_vz)

var fry “*bal_v*bal_vy

var frz **bal_v*bal_vz

Universal Mechanism 9 16 s FE I S
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Name Expression

bal vy vy("balloon. Point")-vu

bal vz vz("balloon. Point")

Bal v sqrt(bal_vy*bal vy+bal vz*bal vz)
fry -k*bal v*bal vy
frz -k*bal v*bal vz

1.5 w7

Contact Forces: £+ Ropel {E 4 1 S04k, 1E+E Base0 {E24 2 S WMk, HfilJioc
2574 Points-Plane.
Parameters: #fJE% RE 0=k, ZhEEEE R =0.85%k, % ilWIE R
c=cground=10, B JE RZE d=dground=10;
Geometry: ¥l Ropel L[ 5(0, -0.5%1, 0), RFFERE ) 2=0 T IHI1F Jyizfih
F, BP: 258 BaseO 5 55 €0, .0, 0>, ¥EFA Z #iER (0, 0, 1),

Name: [CFrcl | + ] o ‘CFrcl ‘ + i
COIT‘lIT‘lE"ItS,"TEKt ath'butf C COmIT‘IE"‘ItSﬁEJ(t attribute C
| | |
Body1: Body2: Body 1: Body2:
‘Ropel L” |Base0 L” |Rope 1 L|| ‘E-aseo ;”
Type: I points-Plane v Type: %, Points-Plane v
Parameters Geometry Parameters Geometry
Sliding parameters Points (Rope1)
Friction coef. (f); [0.85% C] + @ % =
Friction coef, (f0): ‘k C ‘ 0.54
Velocity (vs): | C]
. < >
Stribeck coef. (delta): ‘ ! - ‘ Plane (Base0)
Friction coef, (nu): ‘ c ‘ Point: IEQ
Parameters of normal contact ‘D - ‘ lD - ‘ ‘D - ‘
Stiffness coef. (c): [cground c ‘ External normal:
Damping coef. (d): [dgruund c ‘ ‘D nHD ﬂH[ n‘

Universal Mechanism 9 17 s FE I S
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Sl 9 IR 717C CFrel, 4 34 i3 /176 CFre2, CFre3, CFre4, CFrcS,
CFrc6, CFrc7, CFrc8, CFrc9, CFrcl0, FFEE 1 SH4 AR B RIRIAA .,

T-forces: 1655 Base0 /£ 1 541k, 4% balloon 1£°4 2 Sk, 75 R 1% +¥ Base0.
A% 7 76 F 98 R B AR AR R IR AL (0, 0, 0D
1% Expression 23k A, 5E A A1EH 7108 fry, ZE[9/E L 7108 my*gfiz,
Hrb mv=6 (kg), g=9.81 (m/s?).

Name: lGchl ‘ + il
Comments/Text attribute C
| |
Body1: Body2:
|Bas=0 L|| ‘ balloon L”
Reference frame [ElaseD jl
Reduction point : balloon
| 3l a| ‘]
Type of description
(®) Expression (O File
Force:
‘ p
fry P
mv=g+frz P
Moment:

T=|10 | dT=|0.01 |

TE: fry F firg SR T 32 ) 22 A0 B U B BCRIE

TR, RIFHEA.

Universal Mechanism 9 18 s FE I S
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2 UM Simulation {fRiZ38

2.1 A% 324 @R

AR A R 45 | T AR T2 (UM Base/Control Panel £ filg—/Mahlsk, AT
FEA) FS AR P BE I B SO XU R, AR AR
1) iZ4T UM Simulation f&/%, M#ERA,
2) %P ELH Tools | Control Panel editor, 1= RS, v HHIAT &
RN
3) milf A TR, K LRI MREM, 12508 Wind velocity -
4)  RinEshR A, B KRR, WA N E .

,L'_‘bControl panel editor o | B[]
=B E=E x A sEEL DM

/ Element properties
1 = T

{
Wind velodty ./
]

Left 94
= Top 8
Width 150
Height 40
Access Always
Identifiers | (none)

5) A KU S, A O JE M ST Tdentifiers Abfo s, MR HSE

EEFRRST vu (B RIERIZ L, KRS T Add F1 OK.
6) WH vu B KGEKBUETEE-6, 6] (m/s), HKN I (m/s), IRAEERT M
KT, BN 4 Default.cp.

Universal Mechanism 9 19 s FE I S
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Element properties
Left 34 A
Top 8 pA
Edit identifiers X Width 150 pA
Identifier name Height 40 ﬂ
~| Add Access Always
Identffiers Deleta Identifiers  |vu oo
" Position 0.00000 A
Minimurn -6.00000 pZ
Mandimum 6.00000 b
Increment | 1.00000 2
Reaction Always v
o] o e :
|5) save control panel >
™ « ZBEEF| » balloon v 4] 2 IF balloon BiEE
THE(N): v
FEER(M): Control panel (*.cp) v

v FESTEE=EE) | &= | Lod

Universal Mechanism 9 20 s FE I S
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2.2 FRHHE

TSR A 3, A2 RIR Ropel0 ££ Y J5 [ LA AR &, IfFfonfE— MR EE M.

52 Variables for group of bodies © TForces R Joint forces A Angular variables
= All forces id Identifiers 2 Contact forces @ Contact forces for bodies F6) Variables
47 Linear variables  ab Expression  Uservariables Ut Reactons  [? Coordnates () Solver variables
= [ balloon Selected P
[ balloon {Ropelo I
[J Ropet Coordinates of point in the body-fixed frame of reference
= o | o]| o]| o]
[] Rope3
[ Ropes Type
[ Ropes O Coordinate O Bipolar vector
E :xj @ velocity (O Bipolar velocity
[ Ropes O Acceleration (O Bipolar acceleration
[:] Roped Component
Rope10 Ox @y Oz Olvl Ov
Resolved in SC of body
[Base0 = 1
v:y(Rope10) |||Velodty of point (0,0,0) of body Rope 10 relative to Base0, SC Base0, projection Y | W]I &

5 Variables for group of bodies © T1-Forces R Joint forces A Angular variables
£ Al forces id Identifiers 2 Contact forces @ Contact forces for bodies F&) Variables
4% Linear variables a:b Expression User variables % Reactions [® Coordinates (® Solver variables
= [H] balloon Selected A
[J balioon [Rope10 |
O Ropet Coordinates of point in the body-fixed frame of reference
= s | o] o]| 0]
[] Rope3
D Rope4 Type
[J Ropes @ Coordinate O Bipolar vector
g m‘; O Velocity O Bipolar velocity
] Ropes O Acceleration (O Bipolar acceleration
[] Ropes Component
Rope10 Ox (@) (O Olvl Ov
Resolved in SC of body
|Base0 =~ v
|r:z(Rope10) |||Coordnates of point (0,0,0) of body Rope 10 relative to Base0, SC Base0, projection Z I m @

Universal Mechanism 9
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1% 33 . Tools | Open Control Panel, T F—PAI#E 1) Default.cp SCff.

b, Control panel =

wind velocity .’l

ITOTI 307 Bz S, e B AT H KON 100s,  5iddr Integration JFA5 07 K -
D LI R AR A X 2 ) T AR B S KGR, PRS2 B3 7R Ropel0 7E Y
ﬁﬁ WA I 2N Z J7 1A AR ARk h 2

. Plots

Variables 10

O e 0] w/\/\ [\ A/\/\

Plots

Variables

& Il:zRope ) -..

1.18 8.08

FESNEE O, W] LLEHE B ERAIZ SRS
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