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AR TR AT T B — A& B B R AR A (452 3 AT DLAE A M R 1R (UM
Data}\SAMPLES\TUTORIAL\pendulum #ZIXAMER) ' X AR B — A~ M {4

(Pendulum). —PMEEE; (Rotational Joint) F13Z )8 (Support) %, 41 1.1
Fis. fEEHUER TAEE, RATH AT HUE DT it 5.

Support

Pendulum

1.1 BIRER

£ UM %M TAE H 3% {UM Data} % 42 4 2 T C:\Users\Public\
Documents\UM Software Lab\Universal Mechanism\8, %¢%&5¢8 5 5 FH 7 v LALE
UM Input 27 7T EM (Tools-Options ).
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1.3 #ZA

1.3.1 iZ4T UM Input 25 RIE g

21T UM Input 2%

1. WKxksds FFiE | iR | Universal Mechanism 8.5 | UM Input.

Hg— MR

1. IEFEKEIE File | New object, #Hid—/> UM A, Wil 1.3 Fix.

1.3.2 B3R UM Input FEF 2B FH

TS L B e (B 2428 —F UM Input F2/7 @850 m, @ 1.3 Fior

) Ui - Ot da

b= B8e @ 2] =2 G (O]
DeEE 7

o e | rmoen | arjanass

B /XA BRELEY Y A4 G WM
— —  — —
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1.3.3 BI& U ERE
FRATE 83 75 BT AT AT 3 F1 SR R N M LTI (GO) BB TFE.
1.3.3.1 FEHJUTER

BIEE —NJUTEE: Scene

UM HLf Scene 569235, T T IR th 1524 5 Kt CAfRAKR )
FE0CE. BRI ReIE—AUTE, BN Scene I . 51X,
I AAE MR B . FEAIH, 5 JLITA Support, U TAR
BT . B TR AT
1. Sk P A B Images, SAJE AR EAmE N S T, wa—
NMUTEE, WK 1.4 Frox.

B I

=+

Add graphic u:ul::l_iect|

B 1.4 HZm—1NrnE
ik IS IMEATSRAR T R A A R A X AT
HEmaJUTEE

£ UM HUFrE—Aonmny, Braxsashir s, s ar @il «“ 5
TG+ TR T, HEXANT W 5AERX R R PN,

F— Sl LA EE B a4 o8 GO1, FATK T XA Support (27
s, WK 1.5 Fiw.

il IPAREISYZ

JUTEIE R 447
L ELIPIREISYZ

MF K E 178

Type: + min— A EETR

1.5 Efp&JLATER

www.universalmechanism.com 4 www.tongsuan.cn
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£ UM 1, H—NJUTEE (GO) mlUiHAE T N EAMEE TR (GE)
HEMM (GO=GE1 + GE2 + ). HGHTT N GIERAR, wE AT LAAIE R
SREUAEIE .. XH, T8 M =N EATERRLFME Support:
Ellipsoid (Ek{K). Cone (HEfK) Fl Box (Hfk),

BIEE—NMEFILEK: Ellipsoid

B LS B “Sm—NERIRER” % GEZATmS), HE—
MNMEITEICER GEL Fii, Wil 1.6 Fiw.

/
/

[

Mame: GO1 ;53' -+ m

CommentsText attribute C

Description | GO position

{none)

Type: ll] C

Comme W Polyhedron
@ Hlipse

W Box

W Helix
@ Elipsoid

A& Cone

F{’f Parametric
& Profiled
id 7-surface
Féi Spring

& Link

# Plate

& GO

P

B 1.6 EIFEMTELE
1. M Type THhisk 8k EE Tt R KA Ellipsoid.
2. Vl#:3| Parameters T, WEZS% a=b=c=0.05.
3. UMHF| Color Ti1h, &EHi Diffuse N,

SIEE MBI ILER: Cone

1. BEE 1.5 st “Sm—ANERER” %458 G 4TS ), M Type
TSR RIEFEEE TR IR Cone.
vt EERAE ST AT SR, BN S S AU EE . SRR
IR TERE—AN U Support, ‘& H=ANEEICERL K Ellipsoid. Cone
1 Box.

www.universalmechanism.com 5 www.tongsuan.cn
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2. D)#:3) Parameters T, X &S R2=0.1; R1=0; h=0.15.
3. UJ#He3| Color Ui, W E il Diffuse N {0,

BIEE=NEEILER: Box

1. BEHE LS5 P “Bm—ANERTR ” 5 CGEZATHIS), M Type
TNhE RIREEIE TR KA Box.

2. D)#3] Parameters T, WESH A=0.5; B=0.5; C=0.05.

3. VU3 GE Position Ul[fl, & [ F55)FE & Translation | Z 4 0.15,
mE 1.7 FioR.

=
Mame: Suppart & 4 i

Comments/Text attribute C

Description | GO position

Box

Type: i Box > =+ i}

Comments Text attribute C

Parameters | Colors | GE position |Materia||

Translation

.
i
7z 0.15 c

Rotation

11

Shift after rotation
e
UE
z c

B 17 REEKETENVE

www.universalmechanism.com 6 www.tongsuan.cn
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7€ X Support A5 LA

1. & BRI ) Object.

2. (EANAZ B 54T A1 Scene image 4bi% % Support 1F 9375 JUT,

1.8 Frr.

[

| Variables

I Curves | Atfributes

General |

Options | Sensors/L5C

[ Transform into subsystem

UMObject

Comments

Train 3D

Generation of
(7 Symbolic

Path C:\Users‘\Public\DocumentsiUM Software L
Object identifier

(@ Mumericiterative

Gravity force direction

equations !

EX! L
ey =
err -1 L
Characteristic size: 1.00 ﬂ
Scene image: Support] -
5 O
& 1.8 EFEHELMA
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1.3.3.2 BT ER

AR LR BE AN EE e ER 41 Ellipsoid 1 Cone.
1. /e (AR R ) Image.

2. MIRBEFEE ATHMSiZH, s AN UTETE.
3. HW4 N Pendulum.

e BB EOUABSEIRER, S0 EIZEFIA.
4. FUEREFESE ATIMS R, g —NEEIGER, R
Ellipsoid, W EZ%a=0.05; b=0.2; ¢=0.2, JH&EHONES.
5. Win—KEEcE, mfEREHEARRT Cone, WESH R2=0.03; R1=
0.03; h=1, JF&EZHENER.
U, WATTER T AR LA BB R T AR

www.universalmechanism.com 8 www.tongsuan.cn
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1.3.4 BRIk

A B BFRAAAT HACE — NI

1.
2.

3. Emw4 N Pendulum (ZEFHF TS

e rh 22 AR ZUBY 1) Bodies .

MR B S 124, Gl — 1N

+ =

44, 4

[ 3]

Add new eler‘nenti

1.9 RIM—AHIEK

nE 1.9 Ao,

4. MZZHFHHE Image &b T Fu K 1A FE Pendulum JUT &Y .
WEREZSH Mass=1 (kg), WK 1.10 Aix.

5.

Fs
Mame: Pendulum + 'h ﬁ
CommentsText attribute C
| Oriented points | Vectors | 3D Contact
Parameters | Posion |  Points
Coordinates (PP): [Quaterniun *]
Go to element =
Image: Visible
[Pendulum v]
[7] compute automatically
Inertia parameters
Mass: 1 C
Inertia tensar:
[ C C
C c
C

C

Added mass matrix;

C

(none) J

Coordinates of center of mass

& 1.10 EXRIESH

www.universalmechanism.com

www.tongsuan.cn
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1.3.5 BIEL

FEENIA (Pendulum) FIACHE (Base0) @i —/MN#%3h4% (Rotational Joint)
TR R
1. AN Bodies | Pendulum.

2. EAMAZEFH T 1545, FEKIRILEFE Create joint | Rotational, 41l
1.11 R

«  Rotational qp Create joint
= Translational & Image
™ 6dof. ]
i
%% General
2% Quaternion | c

1.11 G
gt EERE, BaENE T — /N0 jPendulum (GCFRH S 44 ) 514
Joint points 1 Joint vectors 73 i FH T~ $i3 Pi AP0 44 (RTFRO A7 B DL S 3% sh il 7 1w
FLARFRE 75 H AR 2R P ) R R AL R o
3. 1E Joint points ZEHEE X Pendulum ] Z ALFrA 1, IXFE 4K 525 H
E RS, WHTR.

[~
Mame: |jPendulum -+ i
X AR
Body1: Body2: J:*/]i
Basel ﬂ Pendulum =
Type: [C( Fotational v] Y %1:/]?
Geometry | Description | Joint force |
Joint points
Basel 7 %*ﬂ?
C
Pendulum
C
Joint vectors
Basel [EKiS X : (1,0,0) v]
1 "o nop m
Pendulum [EKiS X :(1,0,0) v]
1 "o nop m

1.12 REHGRESH

www.universalmechanism.com 10 www.tongsuan.cn
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/
/)

1.3.6 {RFFIEAEL

2, AR R TR, AR EHRHRAE, e 4N
Pendulum (GCFFHCATA),
1. I&FESEH File | Save as....
2. W ERAFHE N {UM Data}\My models\Pendulum (7] H & X #84%), b
1.13 FioR.

Save as... @

Path (induding object name):

\Universal Mechanism'g My models?endulum@ -
[ e l [‘C:\Users\Puinc\Documents\UM Software Lab\Universal Mechanism\8\My models\Pendulum

) |

1.13 {RTFHER

#%7E: {UM Data}’y UM K% B, #4 N “C:\Users\Public\Documents\UM
Software Lab\Universal Mechanism\8 7. &> UM ARG N — N SCAF 3, R 44 FR
Pendulum B[ KO 2 4R .

1.3.7 iZ4T UM Simulation I

LA, FRATTH SRR AL AT LLgAT O v 5
1. IEFESEH Object | Simulation, i21T UM Simulation F£/7, Jf H3IN%k
= i B PR AR

#%¥E: 24 UM Simulation j EFEFIZATH, &I UM Input F£ 74, PLEM
AN [R] 7 i) ] — A S 2R 17 i RS A VR L

1.4 {5 A

BUE, TAICE#EN TR A, JATR T ahm e O, TR
¥z, 25 7 WilWe 109, RIS IR0 H it 5

FTIT3hE & K

1S5 Tools | Animation window, B[R] 4]H—ANahE & 1 (GX—2 0] L
AHME, K2~ UM Simulation fJN#ERE M E.8 BB 7 PAShE & ). 152HE
) 1 7 1 AR

www.universalmechanism.com 11 www.tongsuan.cn
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v
N/

RSP (T ERER)

A R CRRRS BRI 67 11, 15 F BURR 2 SR W B 30 SRR, BT b
eame U (TAMER

A TR AR E T O, 5T Ctel B B B R 2 BT, B
TP RHRIE.
gte <& CTERER

A4 SRR S BIANmAT , HF Shife BOR BURR A S RN B 20 U, Bk

ITHHTBARAE -
RIS, ShEE H R mE 114,
[S] Animation window EI@

& 1.14 zhEHEOE R RIZER

www.universalmechanism.com 12 www.tongsuan.cn
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T E
1. IEFESEH Analysis | Simulation, 3 Object simulation inspector 1/j F

EH S, 115 Fios.

Object simulation inspector
Solver |Ir1itia| conditions I Object variables | KA | Informaﬁnn|

/
/)

| Solver options I Type of coordinates for bodies |
Simulation process parameters |
Saolver Type of salution
@ BDF
i) ABM (7 Mull space method (MSM)
(71 Park method
(7 Gear 2
TV RE4 (@ Range space method (RSM)
(7 Park Parallel

Time = 0 @
Step size for animation and data storage

Error tolerance 1E
[(Delay to real ime simulation

i

’ Integration ” Message ” Close J

115 HEERIFR@E
HIth A
N T AR R A IS, AR BT e B — 8 M T X LR LI
gk TTHEAT DL T E X
1. {E£ Object simulation inspector {/j 535l Ft [ 1% £ Initial conditions |

Coordinates.
X T BB A AR, T RAREAL, A HACE — MR
2. WEVIGHAKE Coordinate 4 1, AEEIZE, XFERBYIGEMRA VRS,
e 1.16 iR,

Fik: UM B R E B ] (SD, i B AN .

www.universalmechanism.com 13 www.tongsuan.cn
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(=1=]=]

EIAnimation window

59 iiE]|.| 2w

Ohbject simulation inspector
Solver | Initial conditions | Object variables | XvA | information

B 1.16 EX#IABRNDIEFM

www.universalmechanism.com 14

Coordinates | Constraints on initial conditions |
GE|@®®|X=BV=B|1
Li_r ¥ Coordinate Velodty C
11 1 0 i
<[ G
Message dx= 0.1 E da= 0.1 E
Mumber of d.o.f. =1
’ Integration ” Message ” Close
wWww.tongsuan.cn
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P EIHE

DUAE VR AR A] AR AT 0 F0H AR, AT B 10 B0 Tt

1. fE£ Object simulation inspector 1/ 545 il i [ s Integration %4l .

{li T4, Process parameters & <> HIEFF w4 N A, Sox 4aiit &t
B, Wik 1.17 Fis.

Process parameters @

Simulation time (s) 6.04
Duration time (z) 5.032

Step duration (<) 0.00030751
[¥]Step size (s) 0.01

Fauze V]

1.17 fHE#HE
PG ASE RIS, Pause B L5, W 1.18 Aras. BBEF, ARAT AN
F R, BEARR o Tk S

Pause

Process parameters | Solver statistics |

Simulation process parameters | Solver options | Type of coordinates for bodies

Solver Type of solution

@) BOF
ABM () Mull space method (NSM)
Park method
Gear 2
RE4 @ Range space method (RSM)
Park Parallel

Time [ 10 @
Step size for animation and data storage
Error tolerance

[ pelay to real time simulation

’ Continue ” Message ” Save ” Interrupt

118 EEEO
2. 1f Pause % [ £t Interrupt %4, X [71£] | Object simulation inspector
5 FLA ) S

www.universalmechanism.com 15 www.tongsuan.cn
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((

2l ih 2

FEA FLFAT I AR R, ARAT DL R 25 I 52 AS [R] 2% 5 (1) IR i 2 o 1 B 7% L T L
DEFER )56 . X B, ARG R : 58 XIS AR R AR BT OB AR AR () A2 L

Ho TR,

1. EFESZH Tools | Graphic window.

WE, IR ERS.

2. EFSZH Tools | Wizard of variables.

Wizard of variables 7& % [ TH TG & MR E N TH, XA LR
=, WATLRRENPE, 7 RlEs: K& HAShE & L SR, W,

Wizard of variables =
Expression | User variables | Reactions | Coordinates I Solver parameters | All forces |
Variables for group of bodies I Joint forces | Angular variables | Linear variables
= pend Selected -~
Pendulum Pendulum I
Coordinates of point in the body-fixed frame of reference
0] U] 0
Type :
@ Coordinate () Bipolar vector 1
) Velodty (7 Bipolar velodty
(7 Acceleration () Bipolar acceleration
Component
©x @y ©z O ov -

Resolved in 5C of body

Baseld ﬂ

r:y(Pendulum) Coordinates of point (0,0,0) of body Pendulum relative to Base

-

r:y(Pendulum})

E 119 TEESEO
L, FRATIR 2 ] EA R AR BT O A AR R ISR ]
1. SGfE Wizard of variables 25 & 7] 5 & [ 1i£#¥ Linear variables CHI{A& 17
. RIS
2. 1EE1E Component ZHHEIRFF Y 70 &

3. RGBSR eIE T AR ry(Pendulum), I

www.universalmechanism.com 16 www.tongsuan.cn



http://www.universalmechanism.com/
http://www.tongsuan.cn/

/A, Software f 7‘()’1”\1[(1,1
NIVERSAL nscn/lmsM f %‘
= gﬁ/l:]

/
/

AT N AR

4, EpAAEMEF AR E riy(Pendulum), FRE AN Z BT 6122 K
T

5. ff Object simulation inspector {/j FLy% il 7 [ 5 7 Integration #4145
fiE, "LAERZEE D 2R TR riy(Pendulum) P FEHIZE, 40
K 1.20 Ao

Plots =R (ECH =N

Variables

7! iy (Pendulum. ..

2.591 0.421

B 120 tHI% BATI2 AL
BB REMIL

FEOT FEAT AR, AT ALEShE & ) SRk & . X BIRATE R a] o
FAENIA BT OB R . B, FATTHEEAE Wizard of variables 2% & [r] 5 LA
FEAH R ()R B AR B o AN SRAE 2 T A T AN AR B ) 3 i 1 OGH, T AN EG,
T 3% # Tools | Wizard of variables 3747 JFRI 7],

1. %G{E Wizard of variables 2% &[] 5 % £ +¥ Linear variables.

2. PEELE Type ZHHEL £ Velocity & B A7 & (545 N1 #54% 7 Coordinate) »

3. #RJ51E Component ZHHELFE V 73 (R/RKE Vector).

4. FAEHEATHAPFREE , BIEEE A & viv(Pendulum), T

T AR AR .
5. JEHAREHEH AR viv(Pendulum), FRILHENFATZ BTGB i
I

U AEBE E N R R AR RS RGN ERORAS, 13 W] AES)E & H A
AL B RE AL E
6. KRN RIBNEE 1, HASE, EFE Position of list of vectors | Bottom .
N, FRATHE AR MR T O IS AR

www.universalmechanism.com 17 www.tongsuan.cn
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7. HEEU EJUPEE GERESE P Type i£# Coordinate), & LR
i r:v(Pendulum) -6 A\ 21 i % 17

8. 1EEhHEE KT REFIRX 0l Wt EETBMPEEE, HitE it
(EBONEARER TN

9. {E Object simulation inspector 1/j 545l 5 [f 17 Integration 1241 JT 45
i,

X, AT LAE BIFE S 1 SE R T ERAR BT R TR R RS sh B,

Kl 1.21 fros. WERFEE, W LLEN A B 5 Vectors settings 1250 & Fl R 21 L

(AN
WA RE, FTUBEIHEIE . AT E, E0] DMESUR R S
@] Animation window |E||E||E|
|4 @ &| O G P e x|

Vectors f Trajectaories

.v:v(F‘endqum]l - Velodity of paint {0,0,0) of body Pendulum relative to Basel, SC Based, Vector
.r:u{Pendqum} - Coordinates of point (0,0,0) of body Pendulum relative to Base0, SC Based, Vector

Simulation

1.21 HESERBEFULIRE X EMZEHNT
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2. BRSNS FiOiREs)

21 REAX

APRFEFR W E UM AR B SCH7, dnder A 1] ek B sh W44 132 20,
DA T S HA o BATTHE (8 FH Linear analysis 2814 7047 T2 RGP0 E
PGB AHRAIRA . Besh, BATE 2] Statisties SEiH LRI AL EE R

GRESE

2.2 BA A

PAH & — b f “spE-fHe” KGRI HE HR3NMSZ B8R PR 0.
FEARTRRE A, AT L A& 2.1 P AR o 2508 Hy 354~ NIl 4 Top A1 Brick.
PIASPENEL — AN ERPEFR AN — DR VE e S A, o, WIfA Top iZzh 2

BRI CIESZ PR IKEh .
B T AEEA K /2 {UM Data}\SAMPLES\TUTORIAL\oscillator & #{iX4

-

FRAL?,

L ] I Asin(wt)
Top

u

Brick

1

2.1 #EEIfEE

2 St n] DL E 7 P R 3 5 hitp:/www.universalmechanism.com/download/80/oscillator.zip
19 WWWw.tongsuan.cn
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2.3 EHE

2.3.1 12T UM Input T2 I3 2R

24T UM Input 2%
1. Kxksds FFiE | iR | Universal Mechanism 8.0 | UM Input.
WE— MR

2. 1EFESZH File | New object, Hrd—4> UM FAY,

www.universalmechanism.com 20 www.tongsuan.cn
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2.3.2 BT B

Top

X HEIRATR AN 2 —ANE T AR E A NIE Top (1)) LT EE
L #Im—JUEE (GOD.
2. Haw4H Top.
3. WI—AEIEILE (GE), HEHKA Box.
4, WHE Box N~ (Parameters) A E (GE Position) =41, WK 2.2
Fi7s o
5. WEBIRNER.
%

Mame: Top ég + ﬁi

b Comments,Text attribute C

Marne: Top ﬁ; + ﬁi
Comments/Text attribute C GO position

Translation
W e
Description | 50 position
b =
Box
z: -0,005 C
Type: W Box - + ﬁi Rotation
Comments,Text attribute C E o :
[ o ;
B : 0 =
GE position I Material
Parameters | Colors shift after rotation
. C
A 0.2 t *
B 0.2 & ¥ ;
C: 0.01 £ z :

& 2.2 83 Top BYJLITEI/Z

www.universalmechanism.com 21 www.tongsuan.cn
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Brick

XEFAPREE LK 0.2m FIIETTRIENRIR Brick (1L B

1. Wh—"JUERE (GO).

2. H#y4% N Brick.

3. I—1EEILE (GE), &M Box.
4.

I
5. WEIG NG,

Mame: Brick

Comments,Text attribute C

Description | G0 position

&g + [ @

54

I Box |

Type: W Box -

+ [+ fi

Comments,Text attribute C

Material
Colors

GE position |
Parameters |

A 0.2 £
B: 0.2 c
C: 0.2 c

% B Box XN~} (Parameters) 1478 (GE Position) %, WK 2.3

B

Z + @ @

Comments,Text attribute C

Mame: Brick

Description |GD position
I Box |
Type: W Box ~ =+ ﬁi
Comments,Text attribute C
| Parameters | Colors
i5E position | Material
Translation
W £
bk s
o 0.1 £
Rotation
[ ~]o ;
[ o ;
[ o :
shift after rotation
W t
bk L
b E

2.3 Bll#& Brick BYJL{AE

www.universalmechanism.com
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Spring

IRAEFRAT TR AN — A 1 LA B

1. wm—NJUTEE (GO).

H w449 Spring.

wNin—EEIGER (GE), %357 Spring.

¥ & Spring )R~} (Parameters) Z%, WK 2.4 iR,
WE P N,

AT A

B5

Mame: Spring j&f + m

Comments,Text attribute C

Description | GO position
Spring

Type: 7 Spring - -+ ﬁii

Comments,Text attribute C

| GE pasition |  Material
Parameters | Colors
i Left @ Right

Radius: 0.07 £
Height: 1 c
Bar diameter (d}: 0.02 £
MNumber of coils: 5 Z]
Coil discretization: 20 *_A]
Bar discretization: 10 Z]

& 2.4 )3 Spring BIJLITEIF

www.universalmechanism.com 23 www.tongsuan.cn
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o

Damper

BUEBAPRENE 5 — AP (0 LT Damper, @1 2.5 ffos.

1.

2.
3.
4

wn—NJUTEE (GO)D.

iy 4 N Damper .
MBIt ER (GE), &K% Cone.
WHE Cone IZ U :
R2 =0.02;
R1=10.02;
H=1.
wEAENER.
WIS —AEIEITR (GE), %KM Cone, JERESEINT
R2 =0.04;
R1 = 0.04;
H=0.5.

W BN E 2% (GE position), Translation | Z =0.25, W& ALE.

SN AN

2.5 Damper JL{A[ &

www.universalmechanism.com 24 www.tongsuan.cn
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2.3.3 BENI{E

Top

BARETE S — N WIE Top.

1. #m—ANifAk

2. Haw4H Top.

3. M Image NHigHHIE+E Top, WA 2.6 s

4. fR¥FPIE (Mass) FITETKE (Inertia tensor) ZEUN7.
b

Mame: Top o= 'h i}

Comments,Text atiribute C

| Oriented points | Vectors | 3D Contact
Parameters | Fosition | Foints

Coordinates (PP): [Quaterniun - ]

o to element [l

Image: Visible

Taop b
[ 0

Brick

Spring

Darnper

Inertia tensor:

C C C

C C

c
Added mass matrix: {none) J

Coordinates of center of mass
C C C

2.6 BRI Top

www.universalmechanism.com 25 www.tongsuan.cn
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<<,

Brick

MAETRA RN S —/NNIfA Brick. TJLAHZ TS (identifier) K@ E
1)) . SR A A T 3RATTAT MR 7 R AE A B B, Ak (Al
FIEAE O X0, M EAHESAEREs TR

1L dn— A,

2. Efr4 N Brick.

3. M Image NHiZH ik #% Brick.

4. WHEFiE (Mass) N m, BIZE, #HEYIEIK/E (Initialization of value)
il
iﬁﬁ%iﬁﬁ (Value) 4 10, FFEIZEHIIA.
6. WIS, XAFISEHFATS m URINELE T TS EE, WK 2.7 Bk,

(50

Mame:  Brick -+ 'h ﬁ

o

CommentsText attribute C @ Initialization of values l Lﬂ
Identifier Value Comment
| Oriented points | Vectors | 3D Contact | |M 10
Parameters | position | Paints
Coordinates (PP): [Quaberninn V]
Go to element [
Image: Visible m Add to the sheet: phole list] -
\Brick -

[T compute automatically
Inertia parameters

Mass: m|

Inertia tensor:

C C C
+
: : =8+ 8
C Whole list
Name Expression value
Added mass matrix: (none) J " 0

Coordinates of center of mass
C C C

& 2.7 $)3ERNK Brick

www.universalmechanism.com 26 www.tongsuan.cn
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2.3.4 BB

Ri4& Top HIE

Rilfk Top VY4 M IETLIEE), WEIRE NAsin(wt). T ERAIHRE LA
& Top FHXT K Base0 H°F-23)4: .

1. Seide 2o MBS RLR LRI Top.
2. REEA AT B S BB, FRKIKIESE Create joint |
Translational, 1 2.8 (/) . XFEHLEIE 1 NIAA Top AHXT Kh

Base0 [1°F-3h%L .
3. 1 Geometry UL % B FEIEMZE, WK 2.8 CG) Fis.
5
Mame: Top + 'h ﬁ
Comments,Text attribute C
[
| Oriented points I Vectors I 30 Contact Name: {Top + m -
Parameters | Position | Points
Coordinates (PP): [Quaterniun ,] Bodyl: Body2:
! Based ﬂ frop ﬂ
« Rotational aF Create joint Type: [_é*_ Translational ,]
i Py
=  Translational m Image m
™y 6dodf. #f Bipolarforces Joint points
% General ) Baseld EEE
7%  Quaternion | C c C o5 C
Inertia tensor: Top T@
[ C C C C C
E E Joint vectaors
: Baseld [33*15 Z:(0,0,1) ']
. n 11
Added mass matrix: (none) J 0 0 L
Coordinates of center of mass Top [33*15 Z:(0,0,1) "]
C 5 5 p o " n

2.8 B

www.universalmechanism.com 27 www.tongsuan.cn
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ks

4. Y)#:%3| Description U1 [ .
5. /n)i% Prescribed function of time 1%,
element, i “A& 7

5 U $2 7R AE replace existing

6. WHEKEIA (Type of description) HNFIAZ Expression, X5 %A

a*sin(omega*t), WK 2.9 Frx, FHEIZE,

Mame: jTop + ﬁi =
Body1: Body2:
Basel ﬂ Top ﬂ

Type: [é Translational

Description

Configuration

Rotation: 0.000000000000

Shift: 0.000000000000

Joint coordinate
Prescribed function of time
Type of description

@ Expression i) File

() Function 71 Curve

7 Time-table

a=sin{omega™t) t

&l 2.9 EXBERBIEE)

7. FEWJUETRIE (Initialization of values) % 11X HE a=

10 (rad/s), WK 2.10 fiR.

EJ Initialization of values [

[

0.05 (m), omega=

eS|

Identifier Value Comment
a 0.05
omega 10
Add to the sheet: Whale list] -

2.10 ¥IRMERO

www.universalmechanism.com 28
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K4k Brick 4%

1.

2
3.
4.
5

S ik Hh 7 AR RS HL KNI 14 Brrick

SRIGAEA A B 5 S e 4 A1 0
WK IRIEF Create joint | Translational.
7E Body1 4b N H73E LI BRI Top, B 548 1) Base0, Wil 2.11 Az,
£ Geometry UL % B - EI 24, WK 2.11 Fix.
5

Mame: jBrick o i

Body 1: Body2:

Top j Brick ﬂ

Type: [-é'- Translational v]

Geometry |Des::ri|:lﬁor1 | Joint force|

Joint points

Top EEE
Brick EEE

[ C [

Joint vectors

Top |axis Z: (0,0,1) -
0 g oy i
Brick |axis : (0,0,1) -
0 g oy i

2.11 Brick 8 HI&#
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2.35 Bl

IAEFRA IR AR Top A1 Brick P51 WI 4 2 [ () 5855 J1FIFH JE 71 X AT 5
¢ FNHE T INIE RE, 55 ma RRBHE oI e R4 #HER ERK
& 5€ SN Length.

1. S 2o BERIR B %L jBrick.

2. g mdA AR B EY Joint force.

3. U\ Type T Fi 2 F % FE Linear iV 717G,

4. 4rilfE Stiffness coef. (¢) —F=HIATT S ¢, Coordinate (x0)—F2Hi AFF 5

Length, Damping coef. (d)—F=HI A5 mu, HEZE, & 2.12 Fix..
SHE IR T YIME: ¢=250, Length=0.4, mu=5.

5
Mamne:  jBrick o+ i
Body1: Body2:
Top ﬂ Birick ﬂ
Type: [-é: Translational v]
| Geometry | Description | Joint force
[lZ. Linear v]
F=F0-c*(x- x0) - d* v + Q *=in(w*t+a)
Force (FO): 0 c
Stiffness coef, (c): C c
Coordinate (x0): Length C
Damping coef. (d): i X
amplitude {Q): 0 c
Freguency (w): 0 c
Initial phase (@) 0 c

212 ENEREFMBERHTEH
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2.3.6 BEAHE TR AL

ZIt, MR MERNCE TR 7B R @R TAE: iR, 8 iot. 2
1M, AEMRIE ERIEAE 7236, KRN EMIAE /it a Bon, i 2.13
D) Fiose N T SRS EE AR JE /1 e i mT Ak, A7 Z A2 > Bipolar /)
JG, FHREHEN 0. XEFBA Bipolar 1 oiUH T ERiIEMEL)E, FFAR
MR AR, K 213 ) Fiw.

VY
/A

& 2.13 AT

Bt RATH S 28007 2] BUE A (s Z AR )t iIX BR A K2
Joint forces, {HIXFFARZME—HIT77%. AT ] LLEFEH Bipolar forces, [F]R il
BEATATARAL 8 S, AN TR EE AN E RIS )70 R X7 ml RE AR —A i)
AR, 0T EARE L, 4 NIME Brick [Ria3hME LR RN, B rh SRS AIBE JE ) o)
KEFREAZ N 0. X2 FE Bipolar JJtiBE N 0 (JymMiimfERE fE S,
FFIER B E TR (REALFLE). 1 Joint forces A SAAAEIX AN, KN
HI7 AR A& B 7 1A
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1. Sk Zo BEELR (1) Bipolar forces.
SRIGAEAAZ B RS IS Bipolar 117G, %18 2.14 Fondr % & .
%

2.

B
Mame:  FictitiousSpring i Name: FictiiousDamper i
Comments,Text attribute C CommentsText attribute C

Body1: Body2: Body1: Body2:
ﬂ Brick ﬂ Top ﬂ Brick ﬂ

Taop
[Spring "’] G0 [Damper
[] Autodetection [ Autodetection
Attachment points Attachment points
Top Top
C C C C C C
Brrick Brick
c € 0.1 = c £ 0.1 =
Length 0.4 Length 0.4
a+b Expression "] [a+b Expression ~
Description of force fmoment Description of force fmoment
Pascal/C expression: F=F{x,v,t) Pascal/C expression: F=F{x,v,t)
Example:

Example:
-cs (-0} -cdiss =v +ampl*sin(om=t) ~catiff={x-x0) -cdiss v +ampl=sin{om™=t)
F= EIE= [0

2.14 JE#L Bipolar 137T

www.tongsuan.cn
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UM BSOS a] UHIRE SRR RIE e 1K BLERAT IR A P A8 B 4+
TR IR RGP RS AR AN I P JE R i T X AR AR T B
P 4 4% 5y ERRSRAS IL AT A o

B AR G ] A AR ] RAH LT 22 2GR AS

c
k= |—

m

Hof, kREGHE, BN rads;

c NI R, HAA N/m;

m ENIATE, HBAA ke
I FBELJE P R A

pr=2Vem

Horf, NGBS /AL B4 Ns/m.
BUEBRM TR INE S 755

1. Rk T SHERTEH + BAE SR X I8 A B IE PSR . New
identifier, WP/~

bz
=8 + 8 ™
Whole list
Name Expression Value
m 10
a 0.05
TS + Ne;v identifier... Ins
|Ceng‘dﬂ Add from subsystem...
mu Insert identifier... Shift+Ins
Edit identifier...
i Delete identifier Del

B Copy value to clipboard Ctrl+C
Copy table to clipboard Ctrl+Ins
Show elements for identifier...

Show unused identifiers...

New page

IS

Rename page
Turn on page...

Delete page

Remove from page

v Auto refresh object
Refresh object

< > [

215 BRHFSTIR
2. TEFHE O XSS k (BEEMER) LFREN sqre(e/m), WE 2.16
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o

v
Add identifier e

Mame: k
Expression: sqrt{c/m) C
Comment: Matural frequency

oy ] [

& 2.16 BHFHFSk
3. UAMHEM T EERIN— NS5 5 mu_star R A FHE R0, & XFRIA
3 2*sqrt(c*m), WK 2.17 Fis.

Add identifier e

Mame: mu_star
Expression: 2=agrt{c™m) £
Comment: Critical damping coefficent

[ Apply J [ Cancel

2.17 S mu_star

www.universalmechanism.com 34 www.tongsuan.cn
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2.3.8 HEME

1. IEFESCH File | Save as.. JRAFEA (W3 H € SURBLERTR), N
Oscillator .

2. ILFEKH Object | Simulation B H PiEHHE Ctrl+M 1217 UM Simulation
PiHAE I B3N E G A .
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2.4 5k

AEFRATTRAS — LeAF IR TOLRIAREN 05 5 A FJER) B k3. e A Hk
ZAITEFLE ¥ 32 8 PR3 «

(

2.4.1 HHIRS)

HEE I H RS

1. EFZEH Tools | Animation window, ¥ —/NETHIaNIE % 10 (IX— 0]
CIASHI L PO UM Simulation SRS CLge B aN4T T 7 AShm & ).

2. PSR Tools | Graphic window, FJHF—ANHifL: EE 1.

3. EFESEH Tools | Wizard of variables, ] A& [ 5.

4. {£7AF |75 Linear variables U1, Zli%& Brick WA, M1 &
Type A Coordinate (SR 72), 1EFE Z [Jr&E (Component), it

et Bloyge AR, SEREIEALEG N, WERRERE .

5. JEFESZH Analysis | Simulation, #H {5 F4%H] S Object simulation

inspector.

File Analysic Scanning Tools Windows Help

2EF 00 BE@ AEhE oA FS pES DE®

= Anin.\.alinn window [===]
L EERIRE L IC

[ Objectvariables | xva | informaton | Tods |
Solver | Idenfifirs | nitial conditions
| soveroptions | Typeof forbodes |

Simulation process parameters

Solver Type of solution
(@ BOF

© ABM () Null space method (NSM)
) Park method

© Gear 2

@ Range space method (RSM)

[ |
Step size for animation and data storage

[ok:lc)
(©) Park Paraliel

Delay to real time simulation

Plots [E=E]E=]

Variables

[ Ml r2rick) - Co...

& 2.18 fFEREFAE
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6. {5 BT UAE DRSS ONI E, W 2.18 Bk,

7. i EA%H| ST Object simulation inspector [¥] Identifier .

8. WEZHa N0, IEEZE, WA 2.19 fin. XERNIE Top FIIRIEA 0,
ARAIES

Object simulation inspector

CObject variables I KVA | Information Tools
Solver | Identifiers | Initial conditions
List of identifiers | Identifier control |
= B
Whole list
MName Expression Value Cormme
m 10
a 1]
omega 10
C 250
length 0.4
mu 5
k sgrt{c/m) 5 Matural
mu_star 2*agri{c™m) 100 Critical
1 |:| b
[ Integration ” Message ” Close
& 219 HESH
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o

9. i E M| Object simulation inspector ] Initial conditions, &
SHHAERRSAE N 0.1 (m), W 2.20 FioR. XFREATH NI Brick )
G imFe — e BE R, M2 m &AL E, XA BE RIS RORE B RS .

Object sirulation inspector

Ohject variables I KVA | Information I Tools |
Saolver | Identifiers | Initial conditions

Coordinates | Constraints on initial conditions |
=B @ ®0O0 vy

dr ¥ Coordinate Velocity c
1.1 0. 1] 0 B
4 [l b
T R

[ iegaten || v || e |

220 WEVIREMN
10. i1 B %% S Object simulation inspector [¥] Solver, ¥ & 1/7 E i [A]
(Simulation time) 5 25 b,
11. 5 Interaction {240 UG5 B it 5.
AP FAG R 25 PP ETHE AL, W RAEE S O EENI{A Brick fi23)
B, TR DWENIA Brick B w4 & R FERTZE .
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12. 2 EIE N AR, L3S Show all, A LR REANMZ, WK,
WA LR GARR M 22 I & TR, B BBl TR S BHaEoR, il
Hor i 4L

[7+] Plots PR | oy |
Options...

Show all

Variables 0.1

.r:z[Brin:k}l—Co...

ﬂ E E E Show according the ruler pointers
Copy to clipboard

Print...

Fix tocl panel

[\f\f\/\f\m

] U v 5' 1,1 Show ordinate value

Save parameters...

u E i E Load parameters...

13.66 -0.0583

221 LEIEO/NGER
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I':'] =2 in

TR B B B B30

WAEFRATEUE B e (FEBHJE REB A 00, kXt tbJofH JE A1 B Je i1 5 4%
R,
1. EPZEE DA E riz(Brick), A4, AEEFECH Copy as static
variables. XFEFAE TR PG RE S T —k, FREELEED.
2. Aiili Pause FLHIAY Interrupt 1411, [0] 247 B35 A1

s BAINEE R FARMIHHEAZE G DML E rizBrick) 238 E,
SAERFRT B B . N TR ARSI E TR B8R, BATHER
MBTEIITERERE, BRGNS TE, FETERAIREAL.

3. IEFEOFEAEH S Identifier .

4. WEZH mu N0, FFEZE, ZXEFEIGH 7B,

5. il Integration %41 1617 & .

KL IS AP RD TE BT - 5238 7] DA EL PR I B 45 5, il 2.22 Fos.

Plots [E=N Bl

Variables 0.1 ﬂ {\ {t\

(

v .r:z[Brickj -Co...
S B rz(Brick) - Co...

| L
il Ll |
2

I

2.22 FRIAESERITTEE

24.18 -0.0444
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Il 57-FELJE B B FH 330

AR AT 201 21 AP JE 220 mu = 100 Ns/m, 1EFRATRABRLLIXA T30,
1. EPRZEEOREE GE—) &8 riz(Brick), SA#, Rk
H1 Copy as static variables. XAEHEIX JOHR I EE REH] 7 —k, IFHR
MEsEE 0 GRUELERAEELE).
2. Aiili Pause FLHIAY Interrupt 122411, [0 BI47 B4 6 A H
3. RO EARH S Identifier, #E 2% mu 4 100.
4. i Integration %41 4517 5
A 2.23 7T I, NI4A Brick fizsh A F 52 8 #AYE .

E i

Variables 0.1
.r:z{Bridc}—Cn... l R ﬂ

/
/

.r:z[Bridc]l -Con,
V| [l rzEnice) - co... \ ﬂ

-

24,18 -0.0526
& 2.23 = XR{FELERATEE
5. EFEWLIETEEL PR, S ESCRNEIKEE REUE, #TE,
Xt b A3 AT 45 B <jzlJtT”EFEIJ1+;%i LTS R,
6. o, 1EKIHE ZE mu EE N 100 (Ns/m).
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242 Giitabr

IRAESRAT TR AT F B T H AT S5 R0

1. IEFEZEH Tools | Statisties, FTH—MHISTHE .

2. ¥z O GRE B IR N AR RS I E .

3. Mg E LT ZE W% . Power spectral density .

MINZIB LR AT LR Y, XA RSN IR — M0, RN RS EA
B, FREHAREDN S rad/s. T HIRATR M EBUERE, MK 2.24 7T LLE HIEE XS
JLFIBEE R L9 0.78Hz, BRI 0.78%2m = 4.9 rad/s, S5AFHTARAEH £
.

& A T EBCE IR AE, 5 AT DL AR R R I L BRI, Kl
2R EBTBOR -

Statistics - spectral estimations EI@
Variables Spectrum module I Spectrum phase | Statistics |
Wi co.. Histogram |  Integrallew | Comelationfunction | Power spectral density

L e

0.04

0.74 0.75 0.78 0.8 0.82

1 0,78108 ; 0.0106 )
224 ZMEEEEBIRININEREZE
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2.4.3 BAAMBHELSIT

TFHFRATRZE S ER SR 43T (Static and linear analysis) T H 1 H 7%,
XA TH, ATTLISRAG RSP E . FAMEANRE, DU .

B, BATTHE BRI Pause T A7 L4 1 10

1. 57 Pause FLTH A Interrupt $54H, [91 3040 B 4% 4] A

2. s EAEH] S Close 424 -

&S HrE D
3. EFESEH Analysis | Static and linear analysis, 7 H i &R Z- 14 0 BT & 1 -
P hr E

" S -
4. Yo Equilibrium, BSR4 S BEAT T ML E S R R
“Equilibrium position is successfully computed!” LLF], 2 & TR

IR AS A TR A -
B VR THIRL 8 U T 5 B B AR AR AT BLERAF 9 S« 96 i Initial conditions,
fi et B s AT AR B At . (RN, WU, LSO
BLESHIRI, 1R AE

B AR A

I & T .
5. 4t Frequencies/Eigenvalues, 5 fidiicsll ~ b7 MG MR 5.

THEBRN BRI RER D LA E R AJUER, RGNE M
F, N0.795775Hz, X/ME SRR Srad/s A5 B

6. AUEALHL ", FTRUMERIREY. % AT L E TR (Amplitude)
i (Rate)o U441 " B4 T Ese S LU IR B2 .
PR E
DUERATRA LA R G R CRAEAED, e ] DA T AR RS e 1

5 | Identifiers | Initial conditions | Opt'mns|

Eigenvalues

. . 2. TN .
7. /A% Eigenvalues ¥ET, Fifich ™~ MHATIME( .
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Eigenvalues

Use zero velodties
|| skip damping matrix

(Re/im ]
[Snrt by frequency 'l
Re Im

.................

8. AR ARGRFLESIR DA N EF Re/Im (SEE/EHD SR
B, o T — IR, X B BoR T RO IERE . ATRUE
FEAEAE RSSO B, DRIP4 o B W RS TE 1

kHJe tb

Eigenvalues

Use zero velocities
|| skip damping matrix

’FrequencwDamping ratio v]
ISGrt by: frequency hd ]

f (Hz) Beta(%)/r
1 [7.31004E-5 100.00

9. i%&#F Frequency/Damping ratio (AiZ/[HJE L) Ertizl. vJLLE 2|,
BHJELE Beta Jy 100%, 147X MG FHBLJE . FRIE L BRI AAE R 1200
OHz, HETHETHERE, XEERPZ MR

FiE: MTHEAS BB JE LU BUE W LAE ot SRR AU M ) FH 8 R A G,
FEJE 2= A7 BN S0 1 75 BB L
10. 17 FJ LAZE Identifier T HAT 25 SH mu EUE, HE U PR,
WL R G AN e EL AR A
11, RHEASMEME 3T % [ Static and linear analysis .
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2.4.4 ZiBHRF)

T HFRATIRE S e 3218 1R .

1. MERZE&w DR rasRStE, RMEEE IS LE.

2. EFESEH Analysis | Simulation, 77 B 6 AL

3. il Identifier, WEZH{H: a=0.05, omega=8, mu=0.

4. pii7 Integration HIR17 K. AT LLE 2], Witk Top thiEizzh, Wifk Brick
T [ AL IR FE N Z& ] 2.25 B o

(=] Plots E=B(E=R

Tl o THIRTRERYENY
WL
“MW UW VU i

3.56 -0.1548

& 2.25 Z8¥xE1 (omega = 8rad/s)
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IR

e TATRAIL — AR T AN BUR AR 5 R G [ AR A S5 I
1. it Pause % 0 Interrupt $%4H .

ife

2. TEfi RIS, %EZ% omega N 5.

3. miif Integration JF UG5 H . IEWIRATHER, 247N EIRIIZE S5 R
GEEMEMER, REWHEKAE TR, NItE Brick FHRIRBK
R, Bl 2.26 FivR.

[~] Plots ===

Varizbles , , , . . .
7| 2B - Co... : : : : : 1
- T

LA
gl

_Ef_____________

226 ZEIREN: HIRTR
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3.1 REARE

ASURAE T 7 U] A5 P 22 WA VR S S SRk 1) 2 B A Y, A Y 2 1k 70 R
RIGHFHIALE . B PRAYRA, I RS 57 7R A ARSIk 00

3.2 AR FA

TATHs FH 2 WA IR 5 iR N — A B R (1], X ARG 2 B N A1
Rk, FHABNIAZ 18] i S . o, MmO BN 12, I BN 1,
I=L/(N-1), L RNREFSK, NANHEFARECE o 2 om NI 585 i 2, AHAR
P SRS E B, i E — AN oEE-FHJE Jioa, FHERIERECN ¢, THE R/
Na, WHE 3.1 Fiw.

AN

)

)
S
i

12

3.1 % ERNIEATLE AR i 8t SR RS B
FEARGI Y, RATHAN M RS 8Ok e CXRE (E=21%x10"Pa, p=

7850kg/m3), HBEIARY, SKEL=3m. SBEREILH 11 BHIPEAA
i, 138 A DAAEA HLEE 42 {UM Data}\SAMPLES\TUTORIAL\cantilever beam #X I
XA

3 AT DUAE 7 M R 38R www.universalmechanism.com/download/80/cantilever _beam.zip
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((/

3.3 Z&

1247 UM Input F2F7, Hridt— MR, ASHRIINSHAT S : BeamLength,
YoungsModulus, |, d, J, cax, dax, WK 3.1 i,

* 3.1 RERSY

SRS xika HIE
BeamLength 3 B
YoungsModulus 2.1E+11 My IS &

1 BeamLength/10 PR RIS

d 2*1/75 R AR

J pi*d*d*d*d/64 3] 8k T 158 12
cax YoungsModulus*J/1 Il R 2

dax 5 PHJE Z %K

3.3.1 g )fTR*

BRI TR 4 AN LR : — DT8R, = ADH T XA FERRITER .
Support
M—ANJUTEIE, &5 Box K4,
H A4 N Support, KESEUNF:

A=0.5;
B =0.05;
C=0.5.
3. {E GE Position 1 [H] % & #4211 #F &5 : Translation | Y 4-0.025, Translation
| Z 4-0.25.
4. 1E Colors LT % B E A AR .

Rods

whn—AN U EE, 158 Cone K7,
H 4N Rodl, WESHUT:
R2=d/2;
R1=d/2;
=1/2.
3. 71E GE Position T[N B 5)FE: Translation | Y AN-1/4, #3)fE:
Rotational | X 4-90, 41 3.2 AR,
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<<,

4. {f Material UL[H 5 B KL% Density 4 7850
5. {E Colors T [ ¥ & A HE .
6. FARI—AJLATEE, 4 Cone K1Y . H 44 4 Rod2, W E ZH (U1 F:
R2=4d/2;
R1=d/2;
h=1,
7. 1t GE Position T W EMEBNIEE: Translation |Y H-1/2, ¥%aE:
Rotational | X 4-90, 1R,
8. f1f Material UL[f X B £ % [ Density 4 7850.
9. 1E Colors T ¥ &AL AE .
10. #JLATEDE Rod2 &l —Ik, HAr4 4 Rod3, BBt .

e o] # + B @

CommentsText attribute C

Description | GO position

Cone
+ @0

Comments,Text attribute C

Parameters Colors
GE position Material

Translation

x: | c]
i |-If4 ':l

‘|

2:|

Rotation
¥ L

90 c]

St |

St

3.2 % E Rodl KL EF1 5[5
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3.3.2 ANk

Support
L Im—A R,
2. H#w4 AN Support.
3. M Image T Hi3Z % $¢ Support JLIA EITEIR 45 WA
4. ’A)i% Compute automatically I, F2/7 <R YE J LT EITE A R B 5
T R R R ESHL, Wi 3.3 s,
Mame: o+ 'h i
Comments,Text attribute C
| |
Oriented points Vectors 30 Contact
Parameters Position Foints
Coordinates (PP): | Quaternion ~
Go to element [l
Image: Visible
Support -
|l Compute automatically |
Inertia parameters
Mass: |9?.5 c |
Inertia tensar:
2.0515625 (C || c| C]
40625 [ c]
Added mass matrix: (none) J
Coordinates of center of mass
| “lloozs  E “]
33 BHtEREMRE
Rods

7y 18 B I I N

43564 N Bodyl, Body2, ..., Bodyll.

b Body1 # Body11 16 4% ) L4/ Rodl, Body2. Body4. Body6-

Body8 1 Body10 £ # L] K Rod2, HANMAEE LA K Rod3.
4. XHEE—NNE, #EA) % Compute automatically 2T, Wi 3.3 FiR.
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3.3.3 QAR

Mil4& Support £

Support & —MEERIPIAR, BHBEBEE. ATTULE MR, iz 5K
(Base0) [HZ57E—i.

1. SefeE e MY i% 1 Bodies | Support.
2. NG R A MAE B AT R4, i%E$E Create joint.
3. MEFIRPIESE 6 dof., EFEHEIE T —7NHHER.
4, BOELWISE—WRN Base0, 5 AN Support. SRAIRZE, ST
[ (=ASFEh =43 EI’JJ:%JJ%‘BE H
5. {f Coordinates VL[ HUH BT A H HHE, ik Support 5 KHuE 45, Wik 3.4
I
Mame: L i
Body 1: Body2:
|BaseD ﬂ| |S|.||:||:u:urt ﬂ|
Type: | ™Y 6d.o.f. v
Geometry Coordinates
Translational
deqrees of freedom:
[0 % |0.000000000000 A
R |EI.IIIIIIEIIZIIIIIIIIIIIIIEIEIIJEI Z]|
]z |EI.IIIIIIEIIZIIIIIIIIIIIIIEIEIIJEI ;_{”
Rotational
degrees of freedom:
Crientation angles
3,1,2 w
] 1 ||:|.|:u:u:u:u:u:u:u:u:u:u:u:| +_A]|
]2 |n.nnnnnnnunnun +_A]|
] 3 |EI.IIIIIIEIIZIIIIIIIIIIIIIEIEIIJEI ZH
3.4 Support BI%R
www.universalmechanism.com 51
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#FE— Rod 5RIl{&k Support HJ8

BAVSe R BN R e m (RAR, 75 B ORUEFL I 25 A ] 5

JetE e M AR i Bodies | Bodyl.

NG R A AS B F R4, G —AN 7S B B

HAT4 N jSupportBodyl .

IEFENIE Support 1E 475 B HEEBGERR N — Wik

7E Geometry 1[I & Body?2 MR & Y b5 H-1/4.

7t Coordinates U HUH A H H I, 143 Rod1 5 Support WIlPEIER: .

Rod 2 [E] B8R

N E NIRRT 2 8] B 33355 B 1 e i 04

JetE e M AR I Bodies | Body?2.

SR JE s A A B T4, Al — N3N

HA4 N jBodylBody2.

EFENIR Bodyl % shEER I 58 — 1A

537 X Bodyl Fl Body2 HIEE: fithbr (% HREHMALRR), WK 3.5
Fr7s

I L A

A

| — G
st @

i jBody1Body == i

Body2:
ﬂ Body2 j

ype: [ ¥ Rotational - ]
1

eometr |Descri|:|ﬁun | Joint ﬁ:rr.el
oint poin
dy1 EE@

' R 4 c c
Body2 "". [EE

C Y2 c c

Joint wectors

Body 1 [axis X (1,0,0) v]
1 g [s™ o n
Body2 [axis X (1,0,0) v]
1 LA "o n

3.5 WEEDR
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6. & Joint force U1 [i%+ Linear 28 Jju, 79 75 & WIEE R %L cax FIFH
Je 2% dax, Wl 3.6 Fiis.

Name:+m i

Body1: Body2:
|Bu:u:|1,r 1 ﬂ| |E‘Ddyz ﬂ|
Type: | & Rotational v

Geometry Description  Joint force
IZ. Linear "

T=TO-c*[x-x0) - d* v + @ “sin{w*t+a)

Moment (TO) |III c |
Stiffness coef. (c): |-:ax ':|
Coordinate (x0): ||:| c |
Damping coef. {d): |dax ':|
Amplitude (Q): |IZI ':|
Frequency (w): |III ':|
Initial phase (a): |III ':|

3.6 REWEERNT
7. CAEIREMITIE, 206U Body3 E Body 11 AH 4TI 2 18] 1B K
1ot GERERE S AR .
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3.3.4 HEHE

NPT R AT, AR E — FEREMA LE B . AR Bk
Summary (PRIEEE Ctrl+Alt+P). WA H FHE/R “Errors not found”, 1ji
K 3’7ﬁﬁiﬁo WA RAA AR A R, WA R AT 1
(1), s B R EHNRE R, AT UL ShEk 2 AE 4

{RAFHEAL, 54y Cantilever_beam. %337 #. Object | Simulation (Hf

B IZ A LA 1A,

RITCE VT

Ctrl+M), {17 UM Simulation 1/ 5LA2FF, Jf H N AT,

v -[& Object

-1} Object

(B Subsystems

Mgt Images
ﬁ Bodies
-I® Joints
----- ¥ Bipolar forces

=+ Scalar torques
----- = Linear forces
----- &® Contact forces
----- D TForces
----- B spedial forces
--ED Connections
----- 123 Indices

[ o |

----- E'r' Summary

B 3.7 HEEAATIZEER

www.universalmechanism.com 54
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3.4 5 A

BATHHAT I TR WP B BAHR ., BEASTRAARR I 5.
3.4.1 WEPEME

— MR, £ UM HEAIEMER, YIIREFAEFEMLE. N T ERE
Ui BT AR 1 — BT (8] P B B B S 30, A Db BRSSP A B O AT
REF B H . @FEXEHITHENE L. MR PEAER W NPT
® RN BEECSRMCTAT
® KfHiE: XIEF) R TIEAR 7, BRI A B .
B LR GE B AR RIS R RS B R, AU RR RIS RGP AL B
H AR B A AT e - PATALE L 28 M5k, Rz b B & . N1,
BATRIE R PIFhTT 1%

3.4.1.1 fEVEEERETE LR

1. Sy @ YAl Bk 52 H Analysis | Static and linear analysis, 7214
i T H,

2. fiil Options | General option, 7t Equilibrium computation type £ % &
Solving equations, U1K 3.8 s,

3. Jeiidi Equilibrium, FpEAC FFGIHE. RS, SIEE R
NIRRT AL EIRES, Wl 3.9 fras

Equilibrium  Frequencdies/Eigenvalues Rootlocus  Linear vibrations  Identifiers  Initial conditions  Options

General options  Parameters Forces

Equilibrium computation type
(®) Solving equations () Integration of equations of motion

Automatically compute equilibrium
Set zero velodties

Interrupt iterations when singular Jacobian
[ skip animation during equilibrium computation
[ Use equation of 4th order in QR algorithm

3.8 EIFHE ARG A
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3.9 BEPHTELBERS
3.4.1.2 BIHFEBUER KRR

1. Zcxish Initial conditions, siT4%H]*=0 , JEPrEALIRIKE N 0.
2. Riili Options | General options, ff Equilibrium computation type fi£1%
& Integration of equation of motion, %1/ 3.8 fli7x.

3. Jufidi Equilibrium, F 255 2O TG T ARSI & 112 3h i 7L

KIS RERR AR T s B, — R R G sh RV R ik B B
A . fE—BUNTE A R BIRE R RIS, AT, MRS
eI i T

i IR R TSP A BN, R 2 H ShAsIn i BELE 77 BRI SSod A2
J SCRELE 735 o e K A B A7) e B AR B LE

Qaiss = —aM(q)q (3.1

FHJE 2% a £ T Options | Parameters Ui[f ] Parameter of additional
damping fE. 73R EAF PG RE, W: 0.1, 0.5 A1 1. fE30HEH MR
BT BRI . o T = REUEXT B 1) R G S REIN R M Z0f B
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2 T T T T

Kinetic energy [J1]
-
!

Simulation time [s]

& 3.10 [ERAHAFN
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3.4.2 IR BEFHERMIRIES

MRIESCHR2], BB A B A 0 mT DL R i 0 2 2GR 2

=22 |[EL
fie = Ak | (3.2)
Hor, E@sfpeia, HA0N Pas
J AR R R, BAAm?;
mo & ALK LR, AN kg/m;
LARKE, $BANm;

k RS

ASHE LWT

A = 1875, 1, = 4694, k=2 (k>2) (3.3)
BRI B BT A

(%) = Ky (WK (%F) = Ky ()Ks (%) G4

H, K« Ky« K3+ K, N Krylov B3, € SLUW0R
(K, (x) = %(cosh(x) + cos(x))
K3(x) = (sinh(x) + sin(x))
K;(x) = %(cosh(x) — cos(x))
| K,y (x) = %(sinh(x) — sin(x))

ILAEFRAT R v BB R B [ A R RS RS . 1ok, A1 MR EUH
#Hy, USRI EH T KAH RS .
1. %4 UM Simulation 28 2R, 1217 UM Input T AL,
2. oA MBI L H Object.
3. SRIGEA AL H AL Gravity force direction fIE ez — #4252 X H 1 &
gravity factor, IX{EN 0, W& 3.11 AiR.
4, LR, FH UM Simulation 7 7F.

(3.5
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Gravity force direction
exs c
ey: C
ez: gravity_factor c
IB) initiaization of ua_ e
Identifier Value Comment

gravity_factor o

Add to the sheet:

E 3.11 BUEEHHIGE
ST BASMK AT TR, i Frequencies/Eigenvalues, &7 4%41C JF14
TR, HESERE, BB RN AN EE R BRI B3R, ﬁﬂ@] 312 fime R
s oﬁ%ﬂﬁﬁﬁﬁ%ﬁﬁ%ﬁﬂﬂﬂm%ﬁﬂiﬂ@u, = \ﬁfﬁ%ﬂ " B 3% Esc B n] {5
1EBhH .
| Static and linear analysis

g A

Equilibrium Freguencies/Eigenv

Frequencies and modes
f(Hz)
0.650084
4.09723
11.5293
22.6942
37.6213
56,1331
77.5825
100,137
119,464
163.479

& 3.12 BEEREMEBHIE

W 00 s O oA B W R =

=
o
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Tongsuan

(Pt

FEFTIERAEE TS B LR 3.2 (KM STRA A 3.13 Fis.

* 3.2 BERNBRMEIILL

k fEdTfR (Hz) Hiam (Hz2) X IRZE (%)
1 0.64311 0.64543 -0.36
2 4.03059 4.06788 -0.93
3 11.2539 11.4467 -1.44
4 22.1165 22.5319 -1.88
5 36.5600 37.3530 -2.17

——/—

——/—

& 3.13 2ERaAMESIRESTEE
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3.4.3 BRFLIEHF 1

TERIER BB A 2 oM L A A o R, A PR, 2
RGIRAART, A RN 273/ T A R EARE RS . — Bl
F01, B RAERRRE ElD, AEERESZEANTRERS.

MRYESCHR[3], RMIEF 71 (BRA A RKomA:

n2E]
P, =

(uL)?
Horf, ERSFRIERE, FAIN Pa;s
J AR R VERE, BA m®
LK, BA08 m,
XFLEAG R R, il 57 7105

m2-2.1x1011.2.01x1071°

P, = o = 1158 N (3.7

N, AT R B RN —ANE A, BRI R B R RN
(e

1. % UM Simulation {28 2R, 1217 UM Input T AL,

2. TEEMSHERIBIN—HHISHAFS Fy, HBYIME 0.

3. WhIn—" T-force, WK 3.14 ffi7R.

w~ -[F Object

(3.6)

FW Variables
. L8P Attributes
[0 Subsystems
g Images
-%5J Bodies
- B Joints
----- ¥ Bipolar forces
-z Scalar torgues
----- = Linear forces
----- &® Contact forces

----- &2 Connections
----- 123 Indices

3.14 /A T-force
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4, H% N ForceYo

5. 1E T-forces ¢ H S % Base0 1E N 41k, %% Bodyll /E N5 —
YK, 7% K15 Base0. JJINVER kR4 (0, V4, 0), I7E Force
MEV B 1R J3-Fy, il 3.15 iR

6. PRAFFEAY, FH UM Simulation ] 7F.

+ @0

o

CommentsText attribute C
| |
Body 1: Body2:
|BaseEl ﬂ| |B'2'dy 11 ﬂ|
Reference frame |Base[l ﬂ|
Reduction point : Body11
| Jlva 3| ‘]
Type of description
(®) Expression (I File
Farce:
| P
Fy R
P
Moment:

T=|10 | dT=[0.01 |

& 3.15 & E T-Force
HHBESMZESHr TR . £ Rootlocus, 7E Type of problem HE%F
Frequencies, 7t Identifier — 1=k Z%fF5 Fy. 7£ Limits F N5 74%A 0
A2 (R TImA 1), 78 Count —HF2Hi AN 20, XFEFEF i Fy HIME M 0 2
12 5538 20 47, AKIKIEAT 20 IRTESH . Aiidi Options | General options, fF
Equilibrium computation type HEIL ¢ Solving equations /55 THE P &, 40

[l 316 Fim. SO FRGTH . HHEsEtE, A T s s —

PR FESH Fy LRI 2R, #iZk 5 X fhpA2 s A Xt B R Gk falm SRR A,
K 3.17 Fioms
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Type of problem

(@ Frequendes

Roots

Dependence on parameter

Fy
20

List of frequencies
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BATIAERF L — T FERE R H HunfEH— W 77, B Hm e
WA KRBT HE[a] w AR A) o SCRR[4125 HE T 3X AN ol AR AT o EH T 3R A
MR E A, XERARER . SRk THURTH RS R IEER 3.3, Hd k2
JIFREL w/L F w/L F2 TG S0 () 2 () A8 T AL () AR T

NHARATH UM THEREUE R S TR L. B, ERE R A
WIn—" iz KR ES) . BAE T

1. XM UM Simulation (=28 284, 1217 UM Input 1A,

2. EAMSEERMRIREB I FSEART S k A Fz, IFRE Fz R IE

k*YoungsModulus*J/(BeamLength*BeamLength) , & 3.18 Ffix.

3. fn—A T-force, 7% N ForceZ.

4. 1E T-forces 5 0. 511 % Base0 1N —W1k, E+E Bodyll 1E A% —

Yk, 27 ZRi%EFF Base0. JIAEH S A845 00 (0, 14, 0D, Jf1E Force
HE Ve B H 7] /) Fz.
5. PR, UM Simulation 77T

* 33 ERHERTERERBRRNERY

k = PL2/E] w/L wlL
0.25 0.083 0.004
0.50 0.162 0.016
0.75 0.235 0.034

1 0.302 0.056
2 0.494 0.160
3 0.603 0.255
4 0.670 0.329
5 0.714 0.388
6 0.744 0.434
7 0.767 0.472
8 0.785 0.504
9 0.799 0.531
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Expression Value Comment

13 Beam length
YoungsModulus 2. 1000000E+11 Young's modulus
| BeamLength/10 0.3 Lenath of rigid rod
d 2475 0.008 Cross-section diameter
] pi*d*d*d*d/a4 2.0106193E-10  Moment of inertia of cross-section
cax YoungsModulus*3/1 140.74335 Stiffness coeffident
dax 5 Damping coefficent
gravity_factor 0
Fy 0
k ] Load factor
Fz k*foungsModulus*1/{BeamlLength*BeamLength) 0

[ 3.18 EHUNERN

BUAEFATIR 2 AR B w/L F /L

1. IEFESEH Tools | Wizard of variables, 71725 & 1] 5.

2. 1 Identifiers, M/ UFIZiFE SH05 S BeamLength, sifiiil
Bl

3. &7 Linear variables, 7£/c{l|%1|3%i%#£NI{A& Bodyll, 7£ Coordinates of
point in the body-fixed frame of reference —F=%i \ Y 24#5 0.075, 7£
Type HEiLE+¥ Coordinate, £#+%4) & Component Z, ﬁﬂﬂﬂ%ﬂﬁ@ﬁ%ﬁ
B, IR G [A) R 40 A1 A .

4. EEQIER RPN E, AREEIEELNY, ﬁﬁ%ﬁ?’fﬂﬁﬂ
Al E. MAERNSGSE 7 =12 &: BeamLength. r:z(Bodyl1)H
r:y(Bodyll).

5. riifi Expression, AR wi 25
o stutipitizsnll],
® AR & riz(Body11) M1 BeamLength i A\ BRikis B AT R 24 IL,

ikl 3.19 Fis;

o ELAH N w (BE %N Expression), A5 it il By

il

o
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| § Variables for group of bodies | D TForces | 1> Joint forces | Yj: Angular variables | ﬁ)_ Linear variables

b Expression ™., Reactions | I, Coordinates | a!'la Solver variables | ¥ Al forces |

Gl Identifiers

HUEEN R
= By) B it} 2]

[sar] sign [atan][_in | [exp]
L% J[sin] [ cos] | ates] [ pov

r:z{Body11}

/

Eeamlength

/
8 / A

BeamLength
r:z{Body11) f
r:y(Body11)

W

& 3.19 8J& w/L %

6. FIKEIEALE u/L:

o v — i el harg.

=]

3=z}

® KA E riy(Bodyl1)F1 BeamLength 5 A U1 3.20 Fro FIAL & ;
o Wik Nu, WE ks Ble s,
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| =52 variables for group of bodies | D T-Forces | P Jaint forces | T Angular variables | . Linear variables
2k Expression "\., Reactions | I_, Coordinates | a!E’I Solver variables I ﬂ All forces | Gl Identifiers

E]E]E wi= riz{Body 11} / Beamlength
B | BeanLengh - riy(Body11)

\ dy ;" Beamlength
[sart][sian [atan |_n || exp]

% J[.sin] cas] [abs] |pow

[if | [if else]

/
N/

: |

BeamLength
r:z(Body11)
r:y(Body11)
W
u

& 3.20 Bl u/LEE
N, AT TR, THABRSNEES T TR, £ Equilibrium, 7%
=R w e AR, WE 3.21 .

|

1]
I

Equilibrium |Frequendesfﬁgenvalues | Root locus I Linear vibrations | Identifiers | Initial conditions | Dpﬁonsl

Dependence on parameter = E+| i:ﬁx |=£1| ‘ ?}" Mame |cantlever_beam
Identifier k
Limits
Comment
Count 36 ﬂ u
[] save coordinates and identifiers

& 321 TR
7t Identifier —FIEFSHMT S k, WE RN 025, ERN 9, BHLEE
N 36, KRRk HIEEDY 0.25. SO AL Mtk TP
MBI D, SRl EENRE w M e BN, WE 3.22 F1E 3.23 Fir.
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BUE MRS AT R4 R EE AR 3.4,

* 34 BUEMSBITEILL

X i pT A HE AR
k = PL*/E]
w/L u/L w/L u/L
0.25 0.083 0.004 0.082 0.004
0.50 0.162 0.016 0.162 0.016
0.75 0.235 0.034 0.235 0.034
1 0.302 0.056 0.301 0.056
2 0.494 0.160 0.492 0.161
3 0.603 0.255 0.601 0.254
4 0.670 0.329 0.667 0.329
5 0.714 0.388 0.711 0.387
6 0.744 0.434 0.741 0.434
7 0.767 0.472 0.764 0.472
8 0.785 0.504 0.781 0.504
9 0.799 0.531 0.795 0.531
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WEILH TR T ARIE=A0 T 52>, HEX UM Base fBRIEA N T A
MINREHARA 15 1 il

(UM AT TRINERE) 304 H e T VA HOE -
® (UM BAFNTTRIHEAE 02: HLALE(TED)
® (UM B ATTRINEAE 03: HEWFEH RS0 7))
® (UM HAIENITRIHEFE 04: NIZEMEGENIIF 0D
® (UM A ANTTRINFRE 05 J 57 T ALEDT )
® (UM BAFNTTRIIZTE 06: BB 43 11501 5D
® (UM A NTTRIIZIE 07: FI a2 )15 5 )
® (UM A NTTRVIZIE 08: JE W F-503) 1151 5 )
® (UM BMNITRINEFE 09: AMEFZ 1570 H)
BEAt, FATIEHER T — Ak A X AR R 2 .

H P FME-E5%E 07_UM_Simulation Examples.pdf 4427 7 — &5 #L 7Y () 5
BT OUEIE. 870, %jﬁ%$ﬁmﬁﬁﬁ?%&%$f UM K4 4
R Az P FHMALT (UM Data\MANUAL _H 3%, XF R R AT UM
Data}\SAMPLES\LIBRARY H %,

4 NEBERE: http://www.universalmechanism.com/download/80/eng/07 um simulation examples.pdf
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