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1 UM Input B#Ri3iE

1.1 X AEHT

TR AT, S M ASHBIRLEN 6 M RIESHAM 1 MAKESH:

ri=1
a=rl*cos(pi/6)
b=r1*sin(pi/6)
r2=2%a
x1=sin(angle*dtor)
angle=7.5(° )

zl=cos(angle*dtor)

E: 2 4fE a2 )5, x1 M z1 Zi{E angle Z J& o

Whole list

Mame  Expression

ri 1

a r1*cos(pifa)
b r1*sin{pi /&)
r 2%a

angle 7.5

wl sin(angle *dtor)
7l cos({angle*dtor)

Universal Mechanism 9

Value

0.8660254
0.5
17320503

0.13052619
0.99144456

Comment

m

...........................
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1.2 32U MTER

Rotor: Hi 1 /> Profiled (ZLt4)A1 3 4~ Cone (Hifu/rilh: ., g, EKf) 4

Jifo
Profiled Parameters:

Profile: Type of section: Curve 2D; Scale X=1, Scale Y=1;
3% Close, il Description Fi{Ul=lflbz, GIGEMZk: @it 4 A A, A
FraralA: (-a, -b)s (0, r1). (a, -b)\ (-a, -b), BZ—NIE=MATE.
M A, L Add new curve, WRINEE 2k MIZL: i@ s (0, 00 A1 (O,
0.05) JE L —A-FA424 0.05(m) HH
Axis curve: Type of curve: Straight line, Length=0.2(m).

Name: Rotor & -+ fi

CommentsText attribute C

Description g0 position
Profiled
Description GO position

Type: |.. Profiled Vl + m |Prnﬁleu:|

Comments Text attribute C

Type: | Profiled v+ i}

: Comments,Text attribute C
{ Colors GE position Material LU
Profile  Axis curve
Type of section Parameters  Colors GE position  Material
) Cirde () spline 30
Curve 20 Expression
o Ot Type of curve: Straight line o |
Scale X: 1000 A Length 0,200 P
Scale ¥: 1000 A
Mumber of points: 40 Z] ber of points: +
Murnber of points: 10 A]
@ Close [ I rReverse normal on ends
Description: Curves: 2 J [ Do not rotate about the tangent

Universal Mechanism 9 5 s L 25
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|5 Curve 2D — O x

+ += fij | Line ~ | = B E | 2
N X Y Tun Smoothing
= Curve 1

=1 -8 b Line fes

2 0 rl Line Yes

- 3 a - Line Yes
o4 -a + Line Yes
E| Curve 2

1 1] 1] Line fes

- 2 0 0.05 Cirde Yes

oK Cancel

GE position: %2 Y Hlies% 90(° ).

Desciption G0 position

I Profiled |

Type: |@W Profied | + ]

Comments/Text attribute C

Parameters Colors GE posiion  Material

Translation
®: £
y: :
z £
Rotation
¥ w80 c
e C
e C

shift after rotation

N c
y: £
z c

Universal Mechanism 9 6 s L 25
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Conel Parameters: R2=R1=r2, h=0.2(m), Angles /& X3%: [30, 90], Closing
15 77 i #% Segment.
GE position: Translation: x=-b, y=-a, z=-0.1(m).

Description G0 position

Profiled ||Cnne |
Type: |¢iCnne V| -+ ﬁ

Description G0 position

Comments Text attribute C
Profiled | I Cone |
Type: | A Cone et | + i Parameters Colors GE position  Material
Comments,/Text attribute C Translation
w b £
y: -a £
Parameters Colors GE position  Material
z 4.1 C
Radius (R2): r2 c
Rotation
Radius (R1): r2 c » C
Height (h): 0.2 £ o C
Mumber of paints
a C
Bottom drde: 20 ﬂ
) . Shift after rotation
Generatrix: 2 A " C
Angles: 30,00 ;] s0.00 | y: C
Closing: Segment ~ z -

Universal Mechanism 9 7 s L 25
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Cone2 Parameters: =il Conel, {#{F Parameters /4%,
GE position: Translation: x=-b, y=a, z=-0.1(m), Rotation: 5% Z flig#4-120(° ).

Description G0 position

Profiled | Cone |Im|
Type: |j Cane V| + ﬁ

Description 30 position

Profiled | — | Im | CommentsText attribute C
Type: | A& + [+ »
| & Cone - | i} - Parameters Colors GE position  Material
Comments,Text attribute C Translation
x b £
. . ¥: @ £
Parameters  Colors  GE posiion  Material '
. C
Radius (R2): r2 = = |01
Radius (R1): r2 = Rotation
7 v -120 £
Height (h): 0.2 = -
Mumber of points -
C
Bottom drde: 20 ﬂ -
Generatrix: 5 ﬂ Shift after rotation
- C
X
Angles: 30,00 T4 a0.00 1
g A A E :
Clasing: Seament ~ = c

Universal Mechanism 9 8 s L 25
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Cone3 Parameters: 5 il Conel, {#{F Parameters /4%,
GE position: Translation: x=r1, y=0, z=-0.1(m), Rotation: 5% Z FlJig¥% 120(° ).

Description GO position

Profiled | Cone | Cong ||Cnne |
Type: |l Cone V| + ﬁ

Descripion g0 position

C ts t attribute C
Profiled | Cone | Cone ||Cone | omments/Text attribu
— = .
ee |j‘ Cone v| + ﬁ ! Parameters Colors ©E position  Material
Comments Text attribute C Translation
worl c
VHE =
Parameters Colors GE position  Material
0.1 =
Radius (R2): r2 C ?
Rotati
Radius (R1): r2 C oraten
z w120 c
Height (h): 0.2 = c
Mumber of points -
C
Bottom circle: 20 ﬂ >
Generatrix: 5 ﬂ shift after rotation .
X
Angles: 30.00 4] s0.00 A v C
Closing: Segment w e c

Universal Mechanism 9 9 s L 25
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Shaft: [ 3 4 Cone 2, Bt/ y: H. B, H.
Conel Parameters: R2=R1=0.05(m), h=1(m).

Mame: Shaft ég =+ ﬁ

Comments Text attribute C

Description G0 position
ICnne |
Type: |1 Cone v| + i}

Comments/Text attribute C

Parameters Colors GE position  Material

Radius (R2): 0.05 C
Radius (R1): 0.05 C
Height (h): 1 C
Mumber of points

Bottom drde: 20

Angles: 0.00 +7 0.00

A

Generatrix: 2 ﬂ
A

“~

Closing: {naone)

Universal Mechanism 9 10 s FE I S
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Cone2 Parameters: =il Conel, {#{F Parameters /4%,
GE position: Translation: z=1(m), Rotation: %% Y fliji¢¥%-angle(® ).

Description GO position

Cone ||Cune |
Type: |;‘iCnnE V| + ﬁ

Comments,Text attribute C

Description GO position

Cone ||Cune |

Type: | /b Core w | + ﬁ _ Parameters Colors GE posiion  Material
Comments,Text attribute C Translation
X C
y: =
Parameters  Colors  GE position  Material E
1
Radius (R2): 0.05 c
Rotation
Radius (R1): 0.05 c " C
Height (n): 1 C Y | -ange C
Mumber of points c
R
Bottom drde: 20 A
_ + Shift after rotation
Generatrix: 2 A - C
Angles: 0.00 24 n.00 Ei y: c
Closing: {none) k] C

Universal Mechanism 9 11 s FE I S
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Cone3 Parameters: il Conel, f£%F Parameters /4%,

GE position: Translation: x=-x1, z=1+zl,

Description g0 position

Cone | Cone ||Cane |

Type: |,1Cone V| + Ei

Description G0 position

Comments,Text attribute C
Cone | Cone | I Cone |
Type: |l Cone v| + ﬁ I Parameters Colors GE posiion  Material
Comments Text attribute C Translation
o xl £
y: L
Parameters  Colors  GE position  Material
. 14z1 £
Radius (R2):  0.05 c
i C Rotation
Radius (R1): 0.05 . C
Height (R): 1 c -
ot
Mumber of points E
Bottom drde: 20 ﬂ ™
Generatrix: 5 ﬂ Shift after rotation
X c
. + t
Angles: 0.00 ¥4 o.00 A e C
Closing: (none) V H £

Universal Mechanism 9 12 s FE I S
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1.3 & ARk H

Rotor: %F L1 Rotor, & X Mass=30(kg), Ix=Iy=6 (kg*m?), Iz=12 (kg*m?),
JLCAEARBR R

w [ Object q
i Mame: Rotor + 'h m
Comments,Text attribute C
v -6 Images O;ienhed;oinis \n'ed.n.rs 3D Cohiact
» - Rotor Arameters Position Points
L G shaft Coordinates (PF):  Quaternion S
v -5 Bodies
‘e ® Rotor Go to element =
----- B Joints Image: @ visible
----- {»f Bipolar forces
|Rohor w
------ & Scalar torques
----- = Linear forces / / J \ \ (O Compute automatically
Contact forces Inertia parameters
----- O TForces \ Mass: 10 [
----- % spedal forces
..... £ Cannackinne Inertia tensor:
6 C C C
+
=8+ 6 = 6 : :
Whole list 12 c
Mame  Expression Value Comment Added mass matrix: (none) J
ri 1 m :
Coordinates of center of mass
a r1*cos(pifs) 0.8660254 m C C C
b r1*sin{pi/g) 0.5 m
r2 2"a 1.7320508 m
angle 7.5 =

x1 sin{angle*dtor) 0.13052619
z1 cos(angle®dtor)  0.99144486 [m ]

Universal Mechanism 9 13 s FE I S
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Shaft: %% L7 Shaft, & X Mass=2(kg), Ix=Iy=1 (kg*m?), Iz=Ixz=0.1 (kg*m?),
JRCAEFR A (-0.065, 0, 1.496).

=g

| q &« A

~ -[@ Object
~ -} Object

b Curves

Mame: Shaft

Comments,Text attribute C

v .6 Images Criented points Vectors 3D Contact

{5 8 Rotor Parameters Position Paints

L G shaft Coordinates (PF):  Quaternion

v -5 Bodies
‘1 Rotor Go to element =
i B Shaft Image: B visible

----- Joints

“ |shaft

----- {»f Bipolar forces
------ & Scalar torques
----- = Linear forces
----- & Contact forces

=8|+ @™

Whaole list

=

(O Compute automatically

Inertia parameters

Mass: 2

Inertia tensor:

1 C T o1
C
0.1
Added mass matrix: {none) J

Coordinates of center of mass

-0.085 = L o149

Mame  Expression Value Comment l
ri 1
a r1*cos(pifs) 0.8660254 m /
b r1*sin{pi/g) 0.5 m
r2 2"a 1.7320508 m /
angle 7.5 =
x1 sin{angle*dtor) 0.13052619 m /
71 cos(angle®dtor)  0.99144485 m ] /

!

Universal Mechanism 9
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1.4 #HAER

jBase0_Shaft: i % Base0 1E NI 1 S44&, Shaft 5y 2 Sk, 1 Rotational .
Joint points (0, 0, 0) 1 (0, 0, 0);

Joint Vectors (0, 0, 1) 1 (0, 0, 1),

v -[E Object

v -} Object
: fyﬁ Curves
-Fi Variables
30 Attributes
I8 Subsystems

v M5 Images
{6 Rotor
L G shaft
hé ﬁ Bodies

S ( jBase0_shaft
{»f Bipolar forces

Scalar torques

Linear forces

Y Contact forces

<)

=8+ 6@

Whaole list

Mame  Expression Value

ri 1
a r1*cos(pifs)

r2 2"a
angle 7.5
x1 sin{angle*dtor)
3l cos(angle*dtor)

08660254 m
b r1%in (pif65) 0.5
1,7320508 m

0.13052619 m
0.99144486

Comment

/
=
/

m

=

Universal Mechanism 9

15

MName:

Body1:
Basel

(5
jBase0_shaft + i -
Body2:

v | shaft |

Type:  « Rotational

Geometry Description  Joint force

e

Joint points
Basel Efk
[ C o
Shaft Ty
[ C o
Joint vectors
Basel axis Z : (0,0,1) I
[u] ™o noq I
Shaft axis Z : (0,0,1) I
1] g noy n

SR 1|



th

universal
mechanism

// 3 Tongsuan
(AL

jShaft_Rotor: i #¥ Shaft /E 5L 1 S41K, Rotor Jy 2 S )14, M4 Rotational..
Joint points (-x1, 0, 2.5) 1 (0, 0, 0);

Joint Vectors (0, 0, 1) 1 (0, 0, 1),

B

w [ Object

> M Shaft

{»f Bipolar forces
= Scalar torques

Linear forces
Cantart farrac

=8+ 6™ =
Whaole list

Mame  Expression Value Comment
ri 1

a r1*cos(pifs) 0.8660254 m

b r1*sin{pi/g) 0.5 m

r2 2"a 1.7320508 m

angle 7.5 =

x1 sin{angle*dtor) 0.13052619 m

z1 cos(angle®dtor)  0.99144486 [m ]

Universal Mechanism 9
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54
MName: jShaft_Rotor + ﬁi Ea
Body1: Body2:
Shaft | Rotor -~
Type: |« Rotational >
Geometry Description  Joint force
Joint points
Shaft
x1 C C 25 c
Rotor
[ [ [
Joint vectors
Shaft axis Z : (0,0,1) ~
0 L e L
Rotor axis Z : (0,0,1) ~
0 L e L

SR 1|
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1.5 4] Sensors

SCAER B ik NI Rotor, SR EIH:
1A

MName:

Points JU[H, % 3 Maid s, Abbes
(rl’ O’ O)’ (-b’ -a’ 0)’ (-b’ a’ O)O

Rotor <+ 'h ﬁ

Comments,Text attribute C
Criented points Vectors 30 Contact
Parameters Position Paints
1 o
@+ A G
Marne X Y z
Point rl U] W]
Point b -a ]
Paint b a ]

36 A e MR 1) 25 — 2% Object, fEAT (1) Sensors/LSC-Sensors T [, i

24, MRIGE BRI Rotor 1 3 ANMnic s

v -[@ Object - o

o jBase0_Shaft
o jshaft_Rotor
Bipolar forces
{z Scalar torques

= Linear forces
LB Canbact freree

[
=8|+ @Y &
Whale list
MName  Expression Value Comment
ri 1 m
a ri*cos({pi/a) 0.8650254 m
b ri*sin{pife) 0.5 m
r2 2%a 1.7320508 m
angle 7.5
x1 sinfangle *dtor) 0.13052619 m
z1 cos(angle*dtor) 0,99144435 m ]

TR, R,

Universal Mechanism 9 17

Variables Curves Attributes
General Options Sensors/LSC
+ @
Sensors | pcal SC
Mame Body'\Paint
ESenscrl ! Rotor \ri:0:0
Sensor2 Rotor Y -b:-a:0
Sensor3 Rotor Y-b:a: 0

SR 1|
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2 UM Simulation {5 E178

2.1 42T =

247 UM Simulation 25, MHEMR (FHIFXH UM Input #25), W EZNHEE 1H
SOy R
TR, M Sensors FHIGIE A H) 3 4> KK Coordinate fIRE V, HiAZ)
H % 1, BRI Rotor 17 3 /N (138 340125
FE: S AR E SR B B, AT e s BRI
Xt A AR B B A B R 8, AW sh Bl S i E A .

Wizard of variables @
&b Expression |Jser variables U+ Reactions J: Coordinates (%) Solver variables =F all forces id Identifiers
9 Variables for group of bodies Sensors B Joint forces A Angular variables gl'f Linear variables

= leluo Selected (total 3)

Sensor 1 (Body: Rotor; x:1)| Sensorl, Sensor2, Sensor3
Sensor2 (Body: Rotor; x:

Type

Sensor3 (Body: Rotor; x: | @ Coordinate () velodity () Acceleration
Component
O Oy Oz v ov

Resolved in 5C of body

Basel J

riv{Sensorl, ...) Sensor(Sensaori, ...): r; Vector

r:w{Rotor.Sensor 1)
r:w{Rotor.Sensor2)
riv{Rotor.Sensor3)

Universal Mechanism 9 18 s FE I S
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£1%E Rotor F1 Shaft A%} T Base0 1) 18 & Ang.velocity 177 & Z JFHE N K & 1,

Wizard of variables \EI
a+b Expression User variables U Reactions Ji Coordinates (%) Solver variables = All forces id Identifiers
.ﬁ Variables for group of bodies SEnsors B, Joint forces A Angular variables J‘i Linear variables

=} leluo Selected (total 2)
Rotor Rotor, Shaft
Shaft Type of variable
() Rot. vector © ang. velodty () Ang. acceleration
Component
Ox O Oz O1vi Qv

Resolved in 5C of body

Basel -

Relative to body

Basel j

%

om:z{Rotar, ...) Angular velocity of body (Rotor, ...) relative to Base0, SC Base0, projection Z

J

om:z(Rotor)
om:z(Shaft)

Plots [ ][ Sl

Variables -
OMonrot) - | | | | | 5 5 5
u.om:z(shaf't) - ' I I : I :
o — I S I S I S—
[ I E E E : E Time, sec
i i i i i
] 2 4 [ ] 10 12

Universal Mechanism 9 19 s FE I S
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2.2 T

FEATT FLA% ) FL I ) Initial conditions UL ] LAE B BAMFR A RS H HEL . W E Shaft
FHXT BaseO ) Z 4h#5 3/ 3(rad/s), Retor #HX-T Shaft {5435 H-2(rad/s).

Chbject simulation inspector

Ohject variables XVA Information
Salver Identifiers Initial conditions

Coordinates  Constraints on initial conditions

=B @® Q| v

.L + Coordinate Velocity Comment
1.1 ] 3 jBasel_shaft 1a
1.2 i -2 jShaft_Rotor 1a

7E Solver TLTHI BB 15 BB KA 5(s), FdiE KN 0.005(s).

Object variables A Information
Salver Identifiers Initial conditions

Simulation process parameters  Solver options  Type of coordinates for bodies  PP: Options

Solver Type of solution

(JBDF

) ABM () Mull space method (NSM)
Q Park

O Gear 2 Q) Range space method (RSM)

() Park Parallel

Time ﬂ v 5
Step size for animation and data storage (0,005
Error tolerance

[ IDelay to real time simulation
C] Keep system matrix decompaosition
B computation of Jacobian

[ Block-diagonal Jacobian

Universal Mechanism 9 20 s FE I S
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i H a5 R~
e meEs =0 =0 =

Vectors [ Trajectories

r:v{Rotor.Sensor 1) - Sensor(Rotor. Sensor 1): r; Vector
riv{Rotor.5ensor2) - Sensor(Rotor, Sensor2): r; Vector
r:v(Rotor.Sensor3) - Sensor(Rotor. Sensor3): r; Vector

A Gle O 8w T

@[ Q

5C0 r=(-0.0056; -0.724; 2.6): m=0.736 Rotor
et ESE=E
Variables - " - - "
8 Por:zRotor) -... -3 R —
.om:z(shaf't) . r H H H H |
--2 ettt itttk fetiel ettt ittt ilelielelels eleieleleiieieleialel Aeieieleielaielelaly
I 5 A i —
. i i i i ;Time, sec
OF 2 4 7] 8 10
--1 s TR SNl

MBI E AT LA H, Rotor AN (IS S 2 B A 1) Nz B % O] BUE H,
Rotor %} T Base0 [{]%%3# A 3-2=1(rad/s), Rotor F1 Shaft fJ#5# LA 3: 1.

Universal Mechanism 9 21 s FE I S
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2.3 TARA2

{E Initial conditions U1 [ 1% & Shaft %¢ Base0 1) Z i 4 3(rad/s), Retor FHX}T

Shaft 15514 y-4(rad/s).

Ohject variables KVA Information
Saolver Identifiers Initial conditions
Coordinates  Constraints on initial conditions
=B @ ®0O| x| ¥
..i..  Coordinate Velodty Comment
1.1 ] 3 jBasel_Shaft 1a
1.2 0 -4

jshaft_Rotor 1a

Message | dx= 0.1 da= 0.1
Mumber of d.o.f. =2
Integration Message

Close

Universal Mechanism 9
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(UEsEeE SINNEE

Vectors / Trajectories

r:v(Rator.Sensor 1) - Sensor (Rotor. Sensor 1): r; Vector
riv(Rator.Sensor2) - Sensor(Rotor,Sensor2): r; Vector
r:v(Rator.Sensor3) - Sensor(Rotor.Sensor3): r; Vector

@ QO SP Gl e 08w

Plots [=[® ]

Variables . T T ; ;
Bl on:zRotor) -... -3 T

.om:z(shaft) E i Ii' E E i i
T B TLEIERT] EERREPERRERS
LA D il i
: i i a i iTime, sec

of 2 4 6 8 10
-1 - . —

2.199 0.296

MENE R LA LLEH, Rotor = MTUHHIZS UL R EAH], TRREGE — N EMAHE

: NZEE O LUE H, Rotor HXT T Base0 f)#%i# A4 3-4=-1(rad/s), Rotor F1 Shaft ]
RN 3: -1,

Universal Mechanism 9 23 s FE I S
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2.4 T3

R4 B35 1) AL B0 Identifiers L% E r1=1.5 (m), I Rotor /A R ~F &Kk 4
oA Can R D AR, RIS, SRS S File-Close < A5,
i 5.5 File-Reopen HH T A EI A,

Object simulation inspector
Object variables KVA Information
Solver Identifiers Initial conditions
List of identifiers  Identifier control
= B
Whole list
MName Expression Value Comment
o {15 | m
a r1*cos(pifa) 1.2990381 m
b r1*sin{pi/s) 0.75 m
r2 2%a 2,5980752 m
angle 7.5 =
®l sinfangle*dtor) 0.13052619 m
7l cos(angle*dtor) 0.93144486 m
Integration Message Close

|Z] UM - Simulation - c\users\86152\deskt
File Analysis Scanning Tools Windo

Open... F3
Reopen >

I Close Shift+F4 |
Load configuration ¥
Save configuration »
Exit Alt+X

Universal Mechanism 9 24 s FE I S
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0
0

o
&

Vectors [ Trajectories

riv(Rotor.Sensor 1) - Sensor(Rotor. Sensor 1): r; Vector
riw{Rotor.Sensor2) - Sensor(Rotor,Sensor2): r; Vector
r:v({Rotor.Sensor3) - Sensor{Rotor. Sensor3): r; Vector

-]

|6 X[8$ @Gl

9@ WD

AP FATIE L S AL Sensors R EVE KA E, JF5 LTRSS, — B
R R R AR, AR BB AN REZ AR, To /i EBNE o

Universal Mechanism 9 25 s FE I S



