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1 UM Input B35

1.1 B2 JUTRA

GO1: H 14> Parametric (ZKf&)F1 1 4> Profiled (KR€8) 4k
Parametric Parameters: x=aplane*pl, y=bplane*p2, MX{H aplane=1.5(m),

bplane=1.5(m), plE€[-0.5,0.5], p2€[-0.5,0.5], EHUENEIIN 2.

oo ] # BB

Comments/Text attribute C
Description GO position

IParametric |
o + @@

CommentsText attribute C

Parameters  Colors GE position Material

Samples: | v|
Equation

W= |aplar1e*p1 P |
y=|bplane*p2 P
2= P

Parameter limits

-0.5000 Ao.sooo AZ A
-0.5000 En.soon EZ Zl

Closing

Ends Add
(@) pl=const [ side Pmin

Op2=const [ side Pmax
[ close [eottom
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Profiled Parameters:
Profile: Type of section i%£#¥ Curve 2D, “4Ji% Close, fiili Description £
s RIS, FTIT R ZedmdBas, 20 A i U8 XA R (e 58 S
AN AT {5 B A B S B Duplicate curve RS, BASNUS IALER), ¥
B 2% Scale X: 0.2, ScaleY: 0.2, A —1HNIE 0.02(m)IME

0.04(m) FI [ 3
Axis curve: Type of curve % $¥ Straight line, Length: 0.2(m)s,
Description lGO position Description | GO position
P tri | |
rametic | | Profied | Parametric | Profiled |
Type:  Aw Profiled + + ﬁ + m
Type:
Comments/Text attribute C ype: &9 Profild s ﬂ
Comments/Text attribute C
Parameters | Colors | GE position | Material
Profile. | Axis curve Parameters | Colors | GE position | Material |
Type of section ;
(7) Cirdle () Spline 3D Axis curve
© Curve 20 () Expression Typeof curve:  Straight line v
Scale X: 0.200 VA Length 0.200 E
Scale Y: 0.200 VA
Number of points: 50 b
" 3 A Number of points: 2 %
|| Close
["|Reverse normal on ends
Description: Curves: 2 _]
("1 Do not rotate about the tangent

+ 4+ e BB 2
N X Y Tun Smoothing
=+ Curve 1

1 Cirdle

2 5 Cirde

= Curve 2

1 Cirde
2 3 Circle
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GE Position: %% Y e 90(° ).

Description | GO position

Parametric \ Profiled ’

Type: & Profied | ]

Comments,Text attribute C

Parameters I Colorsl GE position | Material

Translation

X c
y: e
2 c
Rotation

i

v |50 G
Shift after rotation
X: c
¥ <
z: c
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GO2: 1 14 Ellipsoid (Z€0) ZH%.

Ellipsoid Parameters: a=b=c=0.1(m).

Mame: |GDE

CommentsText attribute C

| &+ [ @

Description G0 position
IHIipsuid |

Type: | @ Elipsoid

v+ [

Comments Text attribute C

fi

Parameters  Colors GE position  Material

Semi-axes

a: |[J.1 ':|
b: 0.1 C
c |[:|.1 '3|

Discretization

Slices: |25 ‘ﬂj
Stacks: 40 Zﬂj

Description G0 position

I Ellipsoid |

O+ @

Type: | @ Ellipsoid

Comments Text attribute C

Parameters Colors  GE position  Material

[ ]Hide

Assign to all GE
. Diffuse . Emissive
. Specular - Ambient

Assign color from list:

Shininess: | < >
Visible side
(@) Both i Front JBack

[ ] wired

Width of curves: |1 ﬂj
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GO3: 11/ Box () F1 14 Cone (FEf) ZHAK.
Box Parameters: A=1(m), B=C=0.05(m)-
GE Position: % X ##3 0.5(m), Fit Z #iF£55-0.025(m).

Description | GO position

IBox ‘Cone |
Type: ﬁ Box >~ =+ m

Comments/Text attribute C

Parameters | Colors | GE position | Material |

Al c
B: 0.05 c
C: 0.05 c

Description | GO position

IBox lCone ‘
Type: ﬁ Box - + ﬁi

Comments/Text attribute C

GE position | Materia

Translation =
X: c
y: C
z c
Rotation
Lo €
[=]o c
Shiﬁ; after rotation
x: 0.5 c
¥ £
z -0.025 c
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Cone Parameters: R2=0.1(m), R1=0.08(m), h=0.02(m).
GE Position: %58 Y fillie#% 90(° ), FHF Z fili#s5h 0.06(m).

Description | GO position |

Box HCone l

Description | GO position | Type: /A Cone - + i
Box | I Cone I Comments/Text attribute C
Type: C + [+
& coe T m lParamehers I Colorsl GE position lMatmaI
Comments/Text attribute C Translation
X: c
: [
Parameters | Colors | GE position | Material | y:
- 3 c z C
Radius (R2): 0.1 ;
Radius (R1): 0.08 c Rotation - "
Y v
Height (h):  0.02 c

Number of points u]

Bottom dirdle: 20 E v [
Generatrix: 2 E :h'ft after rotation =
Angles: 0.00 24 o0.00 pA i =
Closing: | (none) v|| | z 0.6 c
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GO4: 11/ Spring (Kfh) Ak,
Spring Parameters: Radius=0.07(m), Height=1(m), Bar diameter=0.015(m),
Number of coils=13([&]).

[pring |
Type: & Spring v =+ ﬁ
m Comments/Text attribute C
[
Type: 3 Spring - + ﬁ | P:::;leah:: l - I ST —
Comments/Text attribute C X: Ic
y: e
Parameters | Colors | GE position | Material z €
Rotation
) Left @ Right E} g c
Radius: 0.07 e [3 T fi i
Height: 1 ic [:] C
Bar diameter (d): 0.015 c Shift after rotation
Number of coils: 13 M x e
Coil discretization: 20 I ‘% y: c
Bar discretization: 10 ﬁ z: =

Universal Mechanism 9 10 s FE I S
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Base0: Base0 251> UM ZAK RS [EH T SYA, AFERMEIE, 7TRURKT
JURTEDE, i FEl, K GO1 R4S Base0, RIYEN Scene image

vale

. s (o5 i
¥ 3 5 T 4
A LIENCR I R T C1 SRR O [ [ oo | s

- < | v [ o [ sewisc
[ Trersform o subsysiem.
ot Colsers\wamnstotor Oesop Wominpse
Ghpect e
uMobect
Comments
Gereraton of equations
Symbelc
© turenc o
Gravity fore drecton
c
c
1 .
Caractencaze: 100 7]
cene mage: = 5]
o
CI—
oz
o3
=] cos

Body1: &% JL{] GO2, 4)i% Compute automatically H #1155 & M5 &S5

[
4 -3 Object A
4 -1} Object E
9“ Curves
-F0J Variables
L..8b Attributes

(18 Subsystems
4 -6} Images
b -6 GO1
[ F.\ GO2
b -G GO3
b B GO4
4. 9 Bodies

{1 Body1|
B Joints
4% Bipolar forces
(5 Scalar torques
-2 Linear forces
g% Contact forces
@9 T-Forces
% Spedal forces
--@d Connections

m

123 Indices -
54
=8|+ 8B
Whole list
Name Expression Value 2
aplane 1.5 4
bplane 1.5 Y
< \ | »

%
Name: VBoaryrl + 'h m
Comments/Text attribute C
Oriented points |  Vectors | 3D Contact
Parameters [ Position l Points
Coordinates (PP): [Quahemion X;
Go to element [ g
Image: Visible
Go2 5
[¥] compute automatically
Inertia parameters
Mass: 32.39 c
Inertia tensor: =
0.12892171 € (4 c
0.12892171 [ c
0.12864325 €
Added mass matrix: (ﬁoné) __|
Coordinates of center of mass
1.8076-17 € -1.853€-17 € 3679617 €
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Body2: iE#H L] GO3, & X i & 0.1 (kg), 5¢ Z Hh7 M s sh & 0.1(kg*m?),

4 -3 Object
4 -1} Object
iagd Curves

) Variables

(18 Subsystems
4 -6} Images
b -6 GO1
b -6 GO2
b - GO3
P\ GO4
4. 9 Bodles
- % Body1
50!’1!2,\
- R Joints
4% Bipolar forces
--{z Scalar torques
-2 Linear forces
-4 Contact forces
- @9 T-Forces
‘% Spedial forces
@D Connections

..
H

Name: Body2 +

m

34
=8|+ 8B
Whole list
Name Expression Value 2
aplane L5 U
bDIane 1.5 Y
<[ »

Comments/Text attribute C

s WO

>4

Universal Mechanism 9

12

Oriented points | Vectors | 3D Contact
Parameters |  Pposition Points
Coordinates (PP): [Quahernion ']
Go to element [ g
Image: Visible
e
\ GO3 -
[7] compute automatically
Inertia parameters
Mass: 0.1 c
Inertia tensor:
i G c <
c c
0.1 C:
Added mass matrix: (none) _]
Coordinates of center of mass B
[= c [

e llkes
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1.3 #HAER

jBase0_Body2: i ¥ Base0 {E 4R 1 S41&, Body2 42 Sk, 51N Rotational .

Joint points (0, 0, 0.1) 1 (0, 0, 0);
Joint Vectors (0, 0, 1) 1 (0, 0, 1)

i L.8b attributes
(8 Subsystems
4 -6} Images

i p-fhGO1
. b-f GO2
>
>

{rf Bipolar forces
(% Scalar torques
Linear forces
? Contact forces
T-Forces
Special forces

B SCR SRV o

=8|+ 8|

Name Expression
aplane 1.5
bplane 15

<l

Name: ]TBaseO_B;d‘/Z + ﬁ Y,

i

Universal Mechanism 9
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Body1: Body2:
Basel _vJ Body2 LI
Type: [« Rotational -
Geometry | Description | Joint force
Joint points
Base0
c C o1 [
Body2
[ [ c
Joint vectors
Basel laxns Z:(0,0,1) = ]
0 "o LS ! n
Body2 [axisz: 0,0,0) -
0 R0 6 LS

SR 1|
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jBody2_Bodyl: £+ Body2 fEAEM 1 S¥Kk, Bodyl N 2 S¥k, KA
Translational .

Joint points (0, 0, 0) A1 (0, 0, 0);

Joint Vectors (1, 0, 0) I (1, 0, 0).

ﬁ ....... ﬁ
4 - “ Q Q {“? sle s R
‘? %b]eoc;m 3 | Q il 1 ® | =| Name: jBody2_Body1l + m v
i .ogd Curves
F() Variables Body1: Body2: )
3P Attributes Body2 _v| Body1 ~|
(5 Subsystems Type: [é- Translational VJ
4 %) Images
e  Geometry | Description | Joint force |
. b6 Go2 L Joint points
. b-fg GO3 i Body2
. b6 GO4 & 5 5
a g Bod|es
. % Bodyl Body1
i E c c
-« jBase0_Body2 Joint vectors
LgE lBéu.)ollz:’g'ZceBSOdn = Body2  [eesx: 00 -]
v-(; Scalar torques 1 "o nio n
= Linear forces >
@ Contact forces Body1 [a)osx 5 (1'0’0)7 ']
i@ TForces v 1 L] nio n
34
=8|+ @
Whole list
Name Expression Vs
aplane 1.5 4
bplane 15 ¥
| »
Description: 7E Value &%\ 0.8 (m), 1ENVIUGZ&1E.
(5
Name: jBody2_Body1 -+ i «
Body1: ~ Body2: -
Body2 v | Body1 ~|
Type: [-é. Translational V]
Description | Joint force
Configuration
Rotation:  0.000000000000 pA
shift: 0.000000000000 pA
Joint coordinate
["] Prescribed function of time
Value: 0.800000000000 ﬁ
[T Fixed

Universal Mechanism 9 14 s FE I S
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1.4 F i)

Identifiers: TEVSINJITCHT, SEELM T 7 FIARIRFFIIR T BRI ZHR 5
ampl=0.4 (m), cstiff=1000, 41T~ K.,

= I |‘ [ I
A+ V& |
Ij—_L] — Edit identifier X

Whole list |

Name Expression Value Neme: cf

aplane 1.5 Expression: ¢

bplane 1.5 B

el 0.4 Comment:

tiff 1000
cs [ Apply ] [ Cancel ]
T

Bipolar forces: %£# Bodyl 154 /170K 1 59044, Body2 N 2 SHik, GO4 AL
KJE, ZEAN Expressions
Attach points: 1 S¥AERE 548 FR (-0.07, 0, 00, 2 SHRZER: S ALKR (0.07,
0, 00, H3NTHEHHETFERE/AKEN 0.66(m).

Expression: & X I TCHREERIAR F=-cstiff*(x-ampl), F/RHELEHHIRES T
KRN ampl, x 802 J1 0L R K .

Universal Mechanism 9 15
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B% ol ®
Images - ‘ ®\|_<l_| Q| @? @GP.E‘ X ‘ —
& Go1 Name: bFrc1 + i
& GO2 _
& GO3 ‘ pomen(s/‘l‘ ext g&pul‘e C
P\ GO4 i
4 9 Bodles

i jBase0_Body2

£ jBody2_Body1l ‘ [ Autodetection
lf =k Attachment points
Ve % Bodyl: N B

5 -0.07 5 B S
@ Contact forces b

% soay2:

i B Bodyl Body1: Body2:
B Body2 - Body1 ] Body2 =~

@ TForces

e Spedalffm:es a s, "\A\‘\..\ - 0.07 c c c
R = fi‘:l\i\l‘i‘ﬂ\ﬂﬁ\r Length ?.66
=B+ 8B EYT 7]
Whole st g poni 8
pioe Dreeion Yobe e SRR
::::: 1: F= -cstff*(x-amp)) B
ampl 0.4
cstiff 1000
<[dl ’
SEREM: Ve RER, WEERBIENKE, R
| O Shm | 8 98w [E 2 |0r
e / \ \
@ Orientation 4 l

Grid »

Rotation style 4

Selection style »

Coordinate system

Smoothing

Perspective

Simplifications for mouse operations
Show icons »

Mode 4

O gLgedg <&

Background color...
Window parameters...

Visible side of ASC 4

/

Universal Mechanism 9 16 FY
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2 UM Simulation {5 E178

2.1 REmBEH

7 UM Simulation £f7, JR#ctRR (il <M UM Input R2/5°), £ FAZ I 5

1] Initial conditions T A] A BB ALV KRG H HE . 13 E body2 I Z s ) IH]E
FEN 1(rad/s), JFEE X bodyl HIERE 448 E T WML AE/ALER N 0.8(m).

Object simulation inspector
|  soiver |  Identifers|  Initil conditions |  Objectvariables |  xvA|  Information |  Tools
Coordinates | Constraints on initial conditions |
=H|(@®O0| vy
.i. v Coordinate Velocity Comment
1.1 0 1 jBase0_Body2 1a
1.2 0.8 0 jBody2_Body1 1c
Do ol e ol
|Number of d.o.f. = 2
[ Integration ][ Message ] [ Close
Universal Mechanism 9 17
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2.2 4|2 %

HHZERS, 6 bodyl AR Coordinate FIE V, HEAZNEE L, BInlid3
body1 [z B

@W‘zard of variables

a:b Expression | User variables | i Reactions I % coordinates | () Solver variables I All forces | id Identifiers |

g Variables for group of bodies I & Joint forces l & Bipolar forces [ A. Angular variables I 47 Linear variables
= EI momimpulse Selected
[¥] Body1 Body1
[ Body2 Coordinates of point in the body-fixed frame of reference
0 0 0
Type
@) Coordinate () Bipolar vector
() velocity () Bipolar velocity
() Acceleration (") Bipolar acceleration
Component
@ X ®Y ®z @1v] @V
Resolved in SC of body
|BaseD L]
Relative to body
|Basel ;]
U | D | U |
riv(Body1) H Coordinates of point (0,0,0) of body Body1 relative to Base0, SC Base0, Vector It
r:v(Body1)

Universal Mechanism 9 18 s FE I S
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TER: sh E AR R B R BRI, n A S i B s T

M AR E A .
[E] Animation window EI@

Vectors / Trajectories B |Q [Qj| {m} @ GI? (:é
riv{Body1) - C...

“’l”.
N ”Q’

Rot3tipn style Pl :

=
by
Modes of ifhages 4 5% T
N \
Cameras 4
] Look at... B /
Position of vector list I . Left I
Clear list of vectors Right
Vector settings... Top N,
[] Background color... Eation
Grid parameters... ] Hide
Show shadows
Show fog

Universal Mechanism 9 19 s FE I S
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BIl%E body2 [ fH &

Ang.velocity K& V F-Hu A Bl & [
B body2 1A Ang.velocity ¢ Z S0 & Z NS

SiiEe

(G oo = :
] Wizard of variables

J
X

&b Expression | User variables I it Reactions I % coordinates | ® Solver variables | =2 Al forces I id Identifiers

9 Vaﬂablesforg'oup of bodies I & Joint forces l & Bipolar forces I A Angular variables l 7 Linear variables

= [E] momimpulse Selected
[ Body1 Body2
Body2 Type of variable
() Rot. vector @ Ang. velodty (7) Ang. acceleration
Component
©x ey @z eIVl o'
Resolved in SC of body
Basel Ll
Relative to body
Basel LI
om:z(Body2) I Angular velocity of body Body2 relative to Base0, SC Base0, projection Z iﬂmf
r:v(Body1)
om:v(Body2)
om:z(Body2)

Universal Mechanism 9
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2.3 FHM5EH 3

o

S LA RS L EA S AN % Save animation, 7EHfH
T I17/4) 3% Save animation A Codec " $73% B.H1 % $ Lagarith Lossless Codec 8¢ H AT T,
SR )G T Apply. (EE: SUHFEREAREE & b SCF R4
(15 av1 setﬁng“ =)

Save animation

Copy step 0.02000000

momimpulse

A
Compression

Codec: l v l

Uncompressed
Microsoft Video 1 :I

Lagarith Lossless Codec

TechSmith Screen Capture Codec —

File name

Time scale 1.0000

WA TR EDY 10(s), JFaPE, PiEd R A E s &, B3R
i E A Interrupt, 2 HZNFEREARL H 3% T A4 BN H 3 momimpulse.avie

~

£ HER =3 FN t=o
|, History 2022/5/16 EE— 10:13  oit=
input.dat 2022/5/16 E8— 09:45 Universal Mecha... 5 KB
e input.xv 2022/5/17 E88— 09:19 UM Document. L.. 1KB
o |ast.fin 2022/5/17 EEi— 09:22 UM Document. F... 1 KB
o |asticf 2022/5/17 E58— 09:22 UM Document. ... 5 KB
| |ast.par 2022/5/17 E58— 09:22 UM Document. ... 1KB
o |astxv 2022/5/17 28— 09:22 UM Document. .. 1 KB
l [ momimpulse.avi 2022/5/19 EE5§PT 15:53 WmEEE 2 705 KB
B momimpulse.png 2022/5/19 E8§1 15:51  PNG B& 95 KB
& object.bmp 2022/5/16 E84— 09:45 BMP B& 226 KB
Universal Mechanism 9 21 s AE I S5
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Vectors Traectories | €0 |
riv(Body1) - C...

om:v(Body2) -...

SCO r=(0.0403; 0.0578; 0.0836); m=0.0812

.om:z(BodyZ) : | om:z{Body2)

Time, sec

TANRY ARV VAR A8V A

4 6 8 10

2.888 11.302
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