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1. EM-BRHLA

AR — A i AB -1 AL, W 1.1 s, 7E{UM Data}\SAMPLES\

Flex H A — 14N slider_crank_all [, X AN B — AN AR-1E L

1,

FANA) Z AL AL TR AT R Ay 2K
® EFIN NI
® EMA—AT RS, W 11 AWM BA ) o R
® EFN AT, WA ITTEEZA
1 4

< -

B 1.1 BHAR-BIRWIM: 1-H152, 2-#A4E, 3-FEHF, 4-783R

X B AR WIS LR 1 R AR

ST IEAT B BRI

THETRIBES, HEWMRAT N UM K

A LT 5

BIERIA CHRFITEEL;

TN AT AR

QI I TT,
PP E ANSYS BT, VU E UM P4k BT

(o O A wN e

Al

|

i UM TH T REEAREBINE RN TAMEAE, AT E 2 — AL
F ARG, S AR Linear FEM Subsystem 287,

AT LB EIE — A TAEE S, BN, . {UM Data)\My

Models, 3 D:\models.

PLREL “N\ 7 SRFR TAEE . XA H R NRATH A0k
® flexbeam: f7/RCE MRS,
® slider_crank_fem, {7/l EBIA,



WRYE H SEOL, B AT AT IS D A AR .

WA ANSYS #E, FFE22) ) ANSYS S A UM (AN REE, A
T 38 U (5155 o

WIREA ANSYS BAFEE A S I ANSYS BIHE& TAE, BAIE
B 1.2.2 AR EEETZEMN{UM Data)\SAMPLES\Flex\
flexbeam H 3% & il input.fum SC£FF].\flexbeam H 3%

W R AR B BT A R VAR ST P R, FT DL E R 1.3 BT AR L.
HER T ZEMN{UM Data}\SAMPLES\Flex\flexbeam H &l input.fss
AF R \Mexbeam H ¢



1.1 B ¥ ANSYS IR

PATHTES Al ANSYS A @R MEAARRTY, SR 51817 % T2 um.mac 11
A AE A A, Fili ANSYS_UML.EXE 4y UM s =X,

FAn 2 XA ummac 7T UM ZEEERAEH bin SO, w5 SR L I 2]
ANSYS 1] apdl H3%. B0, &l ANSYS 54K H & L2 SR IER:

/PSEARCH,Path_to_macro

42 ANSYS_UMLEXE A7 T UM 236421 bin SR, N TLE
um.mac PATEE G HIEITFEF ANSYS _UMLEXE, A7 Z4T 7 um.mac 3
P45 5E€ ANSYS_UMLEXE [f158 38B%/4%, .

/sys,c:\um\bin\ansys um.exe

%yE: W ANSYS UM.EXE WA HE &, BaTFEHNGI S, W:

/sys,”’c:\universal mechanism\bin\ansys um.exe”

ANSYS UM.EXE W42 K gE A & 1 S BT, ASCFH



1.2 BEEATIEAEHER

WIHTATIA, X TNIZEME RGP AR, 75258 Ru it Bt AR
DR, —CH PR T

® AR

® T EMM.

1E£{UM Data}\SAMPLES\Flex\flexbeam\input H =% & %> 344 5% : lumped
A1 consistent, L H 73 7%k AT 4R o B B AT — B30T AR MR B AR AS 1)
ANSYS i &t 3L

A FRAT TR F £ v ot B RE R

1.2.1 7¢ ANSYS B T4E

1. &5, M {UM Data}\SAMPLES\Flex\flexbeam\input\lumped H 3% & |
flexbeam&mass21.ans SCAF 2 SGHT G LT 1).\flexbeam  H . %3N
ANSYS @43, H APDLIESHE, v H3h5E .

2. 1817 ANSYS /7 (L4 50D, F85E. \Mlexbeam H 4417 TAEH %

3. i&FZH File | Read Input from, %£Ff flexbeam&mass21.ans (14,
ANSYS FHiE H SRR . BIAUA—RK 2m. B4 2em*2em 1Y
G, HA 100 4> BEAMA4 250 200 > MASS21 Jii 5870 . F2 7% b
f5 SRS T A WIR umemac SCHF LA S 1] ANSYS (1) APDL
H3x, MAEZHESEEITIHEE 12 Brifsasm 10 BriE g .

4, 3 um.mac XAEFF ANSYS UMLEXE #4552 SCER, 354 7F um.mac
PATE RS, ANSYS_UM.EXE 2 H3hiz1T, W 1.2 fix. &0, 1§
FahiglT, HIXHFEEEN{UM}\bin\ansys_um.exe.

File: Optians | Senzors

AMEYS results file (% rst):
[ odelshflexbeam'flexbearn. rxt

| Save to the zame directory
Target directary:

DM odelshflexbeamtflexbearn

Create | | Cloze |

1.2 ANSYS_UM 122/
5. {EGeneral [, & F— i+ EERANSYSS Rk, %1t

4



A.\flexbeam\flexbeam.rst, FI A7 H %15 & N.\flexbeam

6. fEOptions T, HUiHZ)%normalize modes, XFEIRATHEA B 24 i
Z[input.fss LA, T2 A4 B (RS 2O Finput.fum. T — 2 3RATTH
UM T R Gt A 5 T H AT 045 2 5 2 B 75 09 S Finput.fss .

| File | Optians |Sensors|
Transformations
7] Normalize modes
E=clude rigid body modzs
0,500 pA|
|
[ Create ] ’ Cloge l

1.3

%vE e HiX B A) PL/A)i% normalize modes, B33 input.fss A, EEFE
£ exclude rigid body modes AL B —ME, LUK 6 NMRIRBLAHIER .

7. HifiCreateiZ4ll, A Kinput.fum /4 F17 5T \flexbeam H 3% .

8. miiiClose, J<H#ANSYS UM.EXEFE)F .



1.22 FHEFRGHS

FH ANSYS_UM.EXE F&/743 2| 1+ 8] 4% XS4 input.fum €17 7 ANSYS
P AT R R A S A B RS, FRATHR E T IR0 . UM AR T R
Gt 1n) g — AL RS T, AT LK input.fum $4465 input.fss.
1. 12417 UM Input f£/F.
2. IEFSCH Tools | Wizard of flexible subsystem, 31 H LT 2510 5%
.

3. dibfiedll , v \flexbeam SCISE B S input.fum, i OK, 40
Kl 1.4 iR
@ Wizard of flexible beeam = | = =

'-;‘ @\ [Q] {R ‘ {m} @ qh) B & ‘ General |Pcsit'on IImagelSqut’on|
Data file:
D:Wodels\flexbeam\input. fum Q
i r@ Read FEM meadel of object l&]1

Scan the forder:
D:'\Models\flexbeam', @

| Ez D:'WModels'flexbeamy Data imported from program: ANSYS1 -
o/ input.fum Mame of solution: flexbeam
21.05.2009,19:00:37, Flexible beam
Modes: 101

Finite elements: 300

Degrees of freedom: 606

Mormal medes: 10

Static modes: 12

Computation with lumped mass matrix
Min. natural frequency: 26.67

Max. natural frequency: 355.87
Generalized mass matrix: present
Generalized stiffness matrix: present

D:'\WModels\flexbeamjnput. fum

;IJ[ OK ] ’ Cancel ] q [ o 1)
& 1.4




FMET RS SN AT IEE General TR E /R HFEEELE, WE
1.5 Fi7r. Position T A DLR#E S VAR LE B & SR A B AT 19, M ET
BME X ME S, AMETUWE, AT DO E MR .

4. #Hif; Position T .

5. %H Shift|z ~ 0.3, WK 1.6 i,

General |Posih'or1 | Image | Soluh’nnl

Data file:
D:'\Models\lexbeam jnput. fum [:"]

Subsystems information
File of subsystem:
D:'\Models\flexbeamtinput. fum
Data imported from program:
AMSYS11.0
Mame of solution:
flexbeam
Title of solution {comment):

21.05.2009,19:00:37, Flexible beam with mass21 elements for
definition torsion moment of inertia

Modes: 101
Finite elements: 300
Degrees of freedom: 606
Mormal modes: 10
Static modes: 12
Mormalization: Mo
& 1.5

General | Position | Image | Snluﬁnnl

Shift

% 1!

¥ 1!

z 0.3 n
Rotation

» 0,00000000

bA
0.00000000 pA|
A

1

0. 00000000
Shift after rotation
X T
y T
. T

& 16
7t Image UL [ 7] DL B PR R Bs A : Simplified A1 Full. Full #A7

7



ELH M Z K CPU MINAEGEUR, SIehrta i B onal 1 mily, SRR ER.
6. WE Image ¥ Full i3,
7. HUE%EFE Image parameters HE] Draw nodes %11, 2)i% Hide elements
HE¥) Single node elements 1% 77 .

zeneral I Position | Image |Solutiun|

Image
i) Simplified i@ Full

Options | Color

Image parameters
[ Draw nodes

Draw finite elements
|:| Contour
[] Bounds are not visible

[| Draw local coordinate system
|:| Draw coordinate systems

Sizes

Mode image: 1 LA]
Bearn curve width: 4 *_A]
Single node FE: 3 }_{]
Length of local axes: 1.00 *_A]

Hide elements

[(Beams
[ shells
[ salids

Single node elements

’ Additional. .. l

1.7

Solution T[] 7] A& 7 3 It A4 i — B BB (R SIS MR AL By i) o 30 E BV ARAS
Riti Animate B 7], W] i#id Amplitude A1 Rate 177 7R IR 1R & AT HLE

TP AR — AN EIRE, BRUCHIRIRE, T DIARE BT 78 7 0N Ik
PR, TR, RSB RS, EiEEER. X T RN, &
ARG E R R Z A1 B — M 7 %

DAL, 388 R 75 2E7E ANSYS BLUH 50— RS CHURIE 70 BT 75 o R S B 40,
SRIGTE UM HIFRMEAR T R G R T ATk £ A R E (RS 73 AT S e, 0T B
B



’2]i% Save to the same directory, “2Jit Transformations | Exclude rigid
body modes, % & Frequency 5 0.3 (Hz), K 1.8 AR,
siifi Transform #51, FFURH4.

| General I Paosition I Image | Solution |
Data set
i@ Original

Transformed

Mame of transformed solution

flexbeam
Save to the same directory

Modes |Rjgid body | Interface nodes

10 normal modes, 12 static modes

Selected normal modes: 10

Selected static modes: 12

7] 1. normal,  26.668 -

& 2. normal,  25.668 F
&1 3. normal,  73.512
& 4. normal,  73.512
& 5 normal,  144.112
& 6. normal,  144.112
& 7. normal,  238.224
||| 8. normal, 238.224 L.
& 9. normal,  355.8866

1 10, normal,  355.866

¥ 11, static

¥ 12, static

[ 13. static i

m

Ani.n'-laﬁﬁn. .nF modes
Amplitude Rate
Frame per 1/4 period: EE

Transformations
Modes | shift SC | Rotation of SC |

Exdude rigid body modes
Frequency: 0,300 ﬂ

Transform SEve a5

1.8




10. SRR IS TER(Y), BHE, OK.

Confirmation

1
b
|

Warning R . | (S

I_\\ 6 rigid body modes are deleted from the transformed data set

|

& 1.10
UM - Object data input ||

Diata conversion complete

B 111
A se R IR, Ros 6 MRS gl B .

#iE: AR ERRIRESE S 7 HNARS, RE C-B LG IRRHE,
WA R . B0 ERIABES IR OHz, (Bl THETEM&E AN RE, T
RRMINIABLS IR A —E N 0, FTREZAHRIL 0 KK,

SEfR_FAE Transformations | Frequency 15 & BT, B R IR/NTFAZ40%
ERIBRSHNARRIEEES, FT U5

10



11. /£ Data set HE T LA & F R 45 L4 (Original ) % 4 J5 BB
(Transformed), Ffi{#iL+£E Transformed, WK 1.12 fi7RN.

| General | Position | tmage | Solution

Data set
(7 Original
i@ Transformed

Mame of transformed solution

flexbeam

& 1.12
12. fiils Save as $%4H, 7R3 H FUXTTEHE W B IRA7 B8 12, H 55 Save, W1 1.13
Fise 17EE I flexbeam ¥/EN— D idEiA T R4,

Transforf”
Modes Save flexible subsystem data ﬁ

Path to subsystem data
Exd D:\Models\fiexbeam?, @

Transform Save as

& 1.13
2, PRI O HEAR T

11



1.3 MER/ESZAH ) FER

AP - DA LR WIS AR SR R P A WA L — A SRR DY AN B4 ko
WA -

o Eﬁﬂ*ﬁ’ JL/ilm,

[ ] 5\2‘4_2.*3[:’ {62m,

® .

Forp gl WA JONNIA, A AR
B

M S HLEE CR#D 2 A B4
A5 N 18] B3 304

TP A 18] 5 54K

NEp= SN il T IS

12



1.3.1 AR

1217 UM Input F£/7, £+ 28 File | New object, #1a— /MM,
WL Edit | Read from file, 5 A JL{4% % {UM Data}\graph\

Basel.umi, XF:it—4>4% 5 NoName [ L] BT w75 0 £ Images .

4 -8 Object

L..80 pttributes
----- 2 subsystems
4 - Images

- {0 MoName

----- ¥ Bipolar forces

1.14
3. & NoName, 1% E %N Basel.

Mame: Basel & -+ i}

Comments Text attribute C

1.15

4.  VAERE) 772 M {UM Data}\graph 5 A\ Crankl.umi 1 Sliderl.umi, 7

B EE fir 4N Crank £l Slider.

4-[8 Object

L..8b attributes
----- 2 subsystems
4 - Images

- - Basel

» 1 Crank

- Mg Slider

----- =5 Bodies

..... R Toints

1.16

13

7]



5. MBI IEH Object, YA 5 754 MIAC B 5 % & J LT &I Base0 A

Scene Image.

o

| Variables I Curves | Attributes
General | Options | Sensors/L5C

[ Transform into subsystem
Path C:YUsers\Public\Documents\UM Software Lab'ni

Object identifier
UMObject

Comments

Generation of equations
i) Symbalic
(@ MumericHterative

Gravity force direction

Bx L
ey £
er: -1 E
Characteristic size: 1.00 ﬂ
Scene image: o] E

Mo

Crank

Slider

& 1.17

14



1.3.2 BIERHEk

1 e MBS Bodies, SRJ57EA M By s icsn ¥, wm—

AN

2. HA4AN Crank, Ffik#JUATEJE Crank.

3. 71F Parameters J1[f, 74)i% Compute automatically, %5 HzhtR¥E 117
TR BT R A sh &, il 1.18 Fras.

Mame: Crank =+ 'h i}

Comments,Text attribute C

| Orientedpoints |  Vectors | 3D Contact
Parameters |  Pposion | Points
Coordinates (PP): [Quaterniun -
Go to element [l
Image: Visible
E -

Compute automatically
Inertia parameters

Magz! 7.403 c
Inertia tensor:
0.0047130039 [C c £
1.33271 c £
1.3353432 c
Added mass matrix; (none) J
Coordinates of center of mass
0.5 C | 5 573E-20 C | 2.841E-19 £
& 1.18

4. FFEFERIJTEEIZERIA Slider .

15



1.3.3 BIBFZMETF ARG

SefEE MR ErF Subsystems, SR J5 7677 2 T i i i el

WI— T R2G8

M Type FH73EHLi%E#E Linear FEM Subsystem, JF7E 5 H GG HEL £
flexbeam, ri OK.

H 4N Con-rod FEM.

XL T AR, A5 2T RGRAHRL, (B AN

® X B AREIE IR FE LA

® X'l Position F1fI W E IS H o0 B M AALE B P A E

-

@ Read FEM model of object I @

Scan the forder:

D:\Models @

4 - [Z D:\Models Data imported from program; ANSYS1 =
- slider_crank_fem Mame of solution: flexbeam
+ 9 Vibrostand 21.05,2003,19:00:37, Flexible beam
/B fexbeam Nodes: 101
= Finite elements: 300

Degrees of freedom: 606

Normal modes: 16

Static modes: 0

Computation with lumped mass matrix
Min. natural frequency: 26.66

Max. natural frequency: 1717.63
Generalized mass matrix: No
Generalized stiffness matrix: No

D:\Modelsiflexbeam

o [ oo |

Mame: Con-rod FEM = ﬁi

Type: |@ Linear FEM subsystem -
Comments Text attribute C

General | Position I Image I solution I Coordinate systems

1.19

16



1.3.4 BB

1. e ERR R b Joints, SR )5 764 020 B L stz ¥, wem—
AL

2. %£#% Base0 1y Bodyl, %% Crank /£ Body2, 574’4 Rotational,
Feshihon Y B, Gl 1.20 fos.

Mame: jBaseld_Crank == i
Body1: Body2:
Based j Crank j
Type: [ < Rotational T]
Geometry |Descri|:ltion | Joint ﬁ:nrce|
Joint points
Basel EEE
C C I
Crank ':[';?
C C o
Joint vectors
Basel [axis ¥ (0,1,0) v]
n] 1) 1 1 o T,
Crank |axis ¥ : (0,1,0) -
0 noiq LIRS m
& 1.20

3. riili Joint force UL, i% £ KAl Expression, J fii A £ & X
torque-cdiss_crank*v, [AZ, {EFHFE OHIASE: torque=100,
cdiss_crank=10.

| Geometry | Description | Joint force |

[3+b Expression -

Description of force /moment
Pascal /C expression: F=F{x,v,t)

Example:
-cstff={x-x0)-cdiss ™y +ampl=sin{om *t)

F= torque-cdiss_crank™®v P

1.21

17



TN =AM E CINE 1.22 Fizs.

Mame: jCrank_Con-rod -+ i

Body1: Body2:
Crank ﬂ Con-rod FEM. flexbeam ﬂ
Type: [‘( Rotational v]
Geometry | Description | Joint force |
Joint points
Crank EEE
1 C C C
flexbeam [EE
-1 C C C
Joint vectors
Cramikc |avds ¥ : (0,1,0) -
0 Nl nog n
flexbeam [axis ¥ : (0,1,0) v]
0 N "o n

Mame: jCon-rod_Slider -+ ﬁ =

Body1: Body2:
Con-rod FEM. flexbeam ﬂ Slider ﬂ
Type: [‘( Rotational v]
Geometry |Descri|:|ﬁun | Joint ﬁar::e|
Joint points
flexbeam EE@
1 c C C
Slider EEE
C C C
Joint vectors
flexbeam [Eﬂt‘is ¥ & (0,1,0) v]
0 noq LU m
Slider |anis ¥ : (0,1,0) -
n] n 1 1 0 T,

18



Mame: jBased_Slider -+ i -

Body1: Body2:
Basel ;I Slider LI
Type: [-é Translational v]
Geometry |Descri|:|ﬁun I Joint ﬁ::r::e|
Joint points
Basel [E%
C [ C
Slider [EE
C C C
Joint vectors
Base0 |ais X : (1,0,0) -
1 LA nop m
Slider [axis X 1 (1,0,0) -
1 LA nog m
1.22

5. &FFZH File | Save as RAFIHEAL
Lave as.. u
Path (induding object name):

D:\Models\slider_crank_fem @ -

[ Save J| Cancel |

& 1.23
6. o, WEEEE MG SR input.fss SO FTAE SO \flexbeam & |
B H S \slider_crank_fem, IXHE7EIE1T 7 BIFE T 2 H #2741
¥ 728, HNHEFIRCE.

» Work (D) » Models » slider_crank_fem »

0 IRm  #EH)

BEIER - HE ~ =3 FEi=
2 =% i ENES = o
[ 1 flexbeam 2019/4/26 21:22  Txis= |
) input.dat 25 Universal Mecha... 5 KB
|#| object.bmp BMP Bl 226 KB

1.24

19



1.4 MEBESZENNFHE

1. JEFEH Object | Simulation, 3217 UM Simulation 2 /7 - IN#AAY (fF
UM Simulation f£/7 1217 IN#EMEM 5, HIOE UM Input F£/7 < M) .
2. UM Simulation 2/ FEINSHTH—DNahmE & 0, BT, nlikise

H. Tools | Animation window .

3. JEFEZEH Analysis | Simulation, 3 {5 HAEH| . 52 7] LA/E FEM
subsystems | Image 0L [f] H 1% & T~ 2540
4. 7t FEM Subsystems | Simulation | Option U1, “4Ji% Gravity Al Fix
modal coordinates, 7E Simulation | Damping T, 1% & LB RE

a=0.001, b=0, P 1.25 Fi7s.

Object simulation inspector

Solver I Identifiers |

Object simulation inspector

Initial conditions I Object variables | | Solver | Identifiers | Initial conditions | Object variables |
‘ XVA Information | FEM subsystems Tools XVA Information | FEM subsystems Tools
Subsystem:  Con-rod FEM Subsystem:  Can-rad FEM
- Simulation | Image | Solution GEneraIl Simulation ‘Image ISoluﬁunl
Options | Damping Options | Damping
General Damping
Gravity Internal dissipation
Switch off all flexible modes Type of definition
Calculation of initial conditions (@) Linear model
Fix modal coordinates (7 Damping ratio for each mode
Storing Linear model
[ store values of modal coordinates D=aC+bM
Destination a: |0.001 T\l b: |D n
(@ Memory File
Damping ratio for each mode
c:\users'public\documentsium software labuniversal mechani: =] % T
I Frequency (Hz) Damping ratio -
1 26EE21 0 =
2 266621 ] i
« [ r
[ Settoal
Integration ][ Message ][ Close [ Integration ][ Message ][ Close
1.25

5. Aiil Initial conditions U1 [f], M T Hi32H.%# Con-rod FEM T &%t, U
Ffiom. AT bRIC I R R B UEIRS . X R, TR SIS

o7 BN R H AR Y o

6. il @, SRR A T IR B B B 1t 2

a~, WE 1.27 Fioss

20



Object simulation inspector

Information I FEM subsystems Tools
Solver I Identifiers | Initial conditions | Object variables I AVA

Coordinates | Constraints on initial conditions |
= B(@®O0 «w ¥
slider_crank_fem2.Con-rod FEM. LI

[I)‘ ¥ Coordinate Velodty Comment
21 2 o Joint () 1
2.2 o o Joint (1) 2
23 o o Joint (1) 3
2.4 o o Joint (&) 1
2.5 o o Joint (a) 2
2.6 o o Joint (a) 3
2.7 s 0 0 Mode 1
28 i 0 0 Made 2
2.9 s 0 0 Mode 3
2.10 s ] ] Mode 4
2.11 s 0 0 Mode 5
242 s ] ] Mode &
2.13 s 0 0 Mode 7
2.14 s ] ] Mode &
2.15 s 0 0 Mode 9
216 s ] ] Mode 10
2.17 s 0 0 Mode 11
2.18 s ] ] Mode 12
2.19 s 0 0 Mode 13
2.20 s ] ] Mode 14
2.21 s 0 0 Mode 15
2.92 s ] ] Mode 16
< [ 3

Message | dx= 0.1 @ da= 0.1 I
Mumber of d.o.f, = 17
l Integration “ Message ][ Close
1.26
[8] Animation window EI@

Q&[S em | B0 W G o

21



7. EHFSEH Tools | Graphic window, I —MNEEE L,

8. EFFEH Tools | Wizard of variables, fJHZEMS, GBS
jCrank_Con-rod Fll jCon-rod_Slider, #1115 1.28 Fff7~ (Reaction UL [f),
HIEANZEE O, RERHEERNS.

Wizard of variables

=3

ﬁ Variables for group of bodies I
4\., Reactions

User variables |

= @] slider_crank_fem
>|:| jBase0_Crank

; jCrank_Con-rod

jCon-rod_Slider

>|:| jBase_Slider

=[] Con-rod FEM
‘] Based_flexbeam

> Joint forces | \'j: Angular variables | x)_ Linear variables | 2B Expression

| I_. Coordinates | a!E’l Solver variables ﬂ All forces | [l Identifiers
Selected (total 2)
jCrank_Con-rod, jCon-od_Slider

Type

(@) Force () Torgue

Component

©x o GF: @1 ov

Resolved in 5C of body

Basel

Acts an...
@ body 1
) body 2

jRFm{jCrank_Con-od, ...)

H Reactive force for joint jCrank_Con-rod, ..., magnitude

jRFm{jConod_...

1.28

22



9. 7R B S 25T Solver TR, BB SHUIT:
Solver = Park

Type of solving = Range Space Method
Simulation time = 2

Step size for animation and data storage = 0.001
Error tolerance = 1E-7

Computing Jacobian matrices = on

Block-diagonal matrices = off

Object simulation inspector

| KVA I Information | FEM subsystems | Tools

Solver | Identifiers | Initial conditions | Obiject variables

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

Solver Type of solution

) BDF _

i) ABM () Mull space method (MSM)
@ Park

- Gear 2 (@ Range space method (RSM)
() Park Parallel

Time B 2 @)
Step size for animation and data storage (0,001
Error tolerance

[ | Delay to real ime simulation
|:| Keep system matrix decompasition
Computation of Jacobian

[ Block-diagonal Jacobian

Integration ” Message ” Close

1.29

23



10. fiii Integration 1ZEIFF4R1GH, TEBNHE G 1A DOW SR 1E 3 i il
(1300, fELEE DA DI I fEMi4 (K 1.31),

Animation window =N EoR (>
@& vOSewr|®9ew|g el

& 1.30
Plots =8 Eon =X~

Variables

.jRFm(erank_Con-rod) - Absolute value of reaction force in joint jCrank_Con-rod
.jRFm(jConmd_SIider) - Absolute value of reaction force in joint jCon-rod_Slider

T e | S
e e
L] 0.2 04 0.6 {);S 1 1.2 1.4 1.6 1.8 3
1.408 26

& 1.31

24



B A LLIT AL T {UM Data)\SAMPLES\Flex H 3%[f] slider_crank_all 17!,
Xof EEAN AR A 7V BT o 4 SR s, an ] 1.32 .

Plots =3 EoR |
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