Kparkoe onucanue npakrudeckux 3anatuii B Multibody
IIpakTyeckoe 3ansaTHe 1. MogeaupoBaHue MOCTYNAaTeIbHOIO ABUKECHHUS

3ajaya: TOCTPOUTH MOJAEIb W  BBIIOJHUTH MOJEIMPOBAaHUS MEXAHHYECKOTO  Y3IIa,
npeacTaBieHHoro Ha puc.l.l. Y3enm cocToMT M3 KyOMUYECKOro Tena, CKOJB3ALIEro BIOJb
MOBEPXHOCTH 3€MJIU C KOA(PPHUIMEHTOM BS3KOTO TPEHHS KTp, COETMHEHHOTO C MPY>KUHHOH C
kodduimenTom ynpyroctu ky. Ha teno nefictByer cumna mopkaroi npykussl. [lapameTpsr s
MOJICIMPOBAHUsI MpeIcTaBIeHbI B Ta0u. 1. 1.

Ta6muma 1.1 — [TapameTpsl 3axaun

k / [Tapamerp 3HaueHue
y :j Pasmepbl Tea 200x200x200 MM
s ITnoTHOCTE Tena 1000 xr/m3
m ; ktp 10 H/m/c
;, ky 1000 H/m
Yooy / EcrectBennas mmuHa | 300 MM
k IPYKUHBI
Ip Cuna nomxatusa | S0 H
Pucynok 1.1 - KunemaTtndaeckas IPYKUHBI

CXEeMa MEXaHUYCCKOTI'O y3Jjia

Ha puc. 1.2 mpencraBnena monens B pabodem okHe Matlab/Simulink, co3mannas c
MOMOIIBIO 3JIeMEHTOB Oubnmoreku Multibody. TlogBuxHOE TEIO0 MOAETUPYETCS C TOMOIIBIO
anemenTa Brick Solid, B koTopoMm 3amaroTcst pa3Mepsl U INIOTHOCTH 00bekTa (puc.1.3). [Ipyxuna
Mozaenupyercsi anemeHToM Spring and Damper Force, B kKoTopoM 3agaroTcsi mapaMeTpbl
NPY>KUHBI (JUTMHA M KECTKOCTh), a Takke KOA(D(HUIIMEHT paccessHus SHEPTUHU, C IMOMOIIBIO
KOTOpPOTO B ATOW 3ajauu Mojenupyercs Bs3koe Tpenue (puc.l.4). CTeHka U 3emiis SBISIOTCS
BCIIOMOTATEILHBIMH 3JIEMEHTAMU IS YIYUIICHUS] BU3YATBHOTO BOCIIPUATHS MOJETH B okHe 3D
Busyanuzaiuu. OnemeHTol Rigid Transform wucnons3yiorcss ans pasmerieHuss 00OBEKTOB
MOJICTTMPOBAHUSI OTHOCUTEIBLHO JIPYT JIpyTra B MPOCTPAHCTBE.
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4] spring and Damper Force : - o X
W Solid : Kyuk - u] X D

2ot Al R WdIIOOT W/ -

| pescripi

| Applies alinear damped spring force between the two
frames that the block is connected to and acts along the line

Represents a solid combining a geometry, an inertia and mass,
a graphics component, and rigidly attached frames into a
single unit. A solid is the common building block of rigid
bodies. The Solid block obtains the inertia from the geometry.
and density, from the geometry and mass, or from an inertia
tensor that you specify.

connecting the two frame origins. The forces are equal and
opposite on the attached frames. The spring force is
attractive between the frames if the spring distance is
greater than the spring’s natural length.

In the expandable nodes under Properties, select the types of
geometry, inertia, graphic features, and frames that you want
and their parameterizations.

In the expandable nodes under Properties, enter the force
parameters. If you choose to measure the force, the block
displays the corresponding output physical signal ports.
Port Ris a frame port that represents a reference frame
associated with the geometry. Each additional created frame «
generates another frame port.

Ports B and F are frame ports that represent the base and
follower frames, respectively.

CrETm— e
Damping Coeffici... 10 N/(m/s) ~
Sense Force
o ot i B Aoply
Pucynoxk 1.3 - Moaens moABHKHOTO Tea Pucynoxk 1.4 - Moaens npy>KuHBI

J11st BO3MOXHOCTH JIBUJKEHUS TIOJIBUYKHOTO 3JIEMEHTA MCHOJb3yeTCs 31eMeHT Prismatic
Joint, 3aaronmii oqHy cTeneHn cBOOOAbI A ABMXKEHUS TIOJBMKHOTO 3JIEMEHTa OTHOCUTEIIBHO
3eMJIH (HEMOJBM)KHOTO OCHOBaHUs). Takum oOpa3zoM, IpU MOJIEIUPOBAHUS MOABMKHBIA KyOUK
MOJKET MEePEMEIIATHCS TOIBKO BAOIb OJHON (TOPU30HTAIBHOM) OCH.

Ha pwuc.1.5 mpeacrasnena 3D Busyanuzamusi TOTOBOM MoOJETH. AHUMAIUS MOJETH
MpeCcTaBiIeHBI OTACIbHBIM BHUieo daiaom Transl brick.avi
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Pucynox 5 - 3D Buzyanuzanus




IIpakTnyeckoe 3ansaTue 2. MoaeJupoBaHue MOCTYNATEJNbHOI0 JBUKEHUS TOJ JeiicTBHEM
CHJIBI TSKECTH

3agaya 2.1: TOCTPOUTH MOJENb W BBINOJHUTH MOJIETUPOBAHUS MEXAaHMYECKOIro Yy3Ia,
MPEACTaBICHHOTO Ha puc.2.1. ¥Y3en COCTOMT U3 HUIMHIPUYECKOTO Teja, CKOJB3SAIIETO BIOJIb
MOJIOTO IUJIUHAPA ¢ KOI(PPHUIIMEHTOM BS3KOTO TPEHUS KTp, COCAMHEHHOTO C MPYXHHHOU C
koad¢unmentom ynpyroctu ky. Ha Temo pelictByer cuia TsDKECTH, HamnpaBieHHas BHUS3.
[TapameTpsl U1 MOJETUPOBAHUS MTPEICTaBICHBI B Ta0.2. 1.

Ta6muma 2.1 — [NapameTpsl 3a1aun

[TapameTp 3HavyeHue
Pa3mepsl Tena R=50 mm, L=200 Mmm
\ / [TnotHOCTH TENA 5000 xr/m3
N Fy / kTp 10 H/m/c
\\\ % ky 2000 H/wm
A\ L/ EcrectBennas miuHa | 150 MM
§ ; Py KUHBI
\ / Cuia nomxkarus | 200 H (HaBepx)
§ ; Py KUHBI

Pucynok 2.1 - KunemaTtuueckas cxema
MEXaHHIECKOTO y3i1a

Ha puc. 2.2 npencraBnena monens B pabodem okHe Matlab/Simulink, co3mannas c
MOMOIIBIO 37IEeMEHTOB OuOmuotexku Multibody. TlonBrxHOE TEIO MOAECTUPYETCS C MOMOIIBIO
anementa Cylindrical Solid, B xoTopoM 3amaroTcsi pasmMepsl U TUIOTHOCTh 0OBekTa (puc.2.3).
[Ipyxuna u ko3¢ HUIMEHT TpeHust Moaeaupyercs snemenToM Spring and Damper Force, kak B
npeablayiien 3aaade. 3emiid U nonsiid munHap (revolved solid) siBisitoTcst BcmoMorarenbHbIMU
3JIEeMEHTaMu I YJIyYIIEeHUS BU3YaJIbHOTO BOCHPUATHA MOJAEIN B okHe 3D Busyanuzaium.
OnemenThl Rigid Transform wucnonb3yroTcss mis pa3MmernieHuss OOBEKTOB MOACIUPOBAHUS
OTHOCHUTEIIbHO JIPYT JIpyTra B POCTPAHCTBE.

s REPGE
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# Solid: Mosyxreii anement

Descript 2BeoetQR A @FTIIOTE|)
Represents a solid combining a geometry, an inertia and mass,

a graphics component, and rigidly attached frames into a

single unit. A solid is the common building block of rigid

bodies. The Solid block obtains the inertia from the geometry

and density,from the geometry and mass,or from an inertia

tensor that you specify.

In the expandable nodes under Properties, select the types of
geometry, inertia, graphic features, and frames that you want
and their parameterizations.

Port R is a frame port that represents a reference frame
associated with the geometry. Each additional created frame
generates another frame port. K

P

Radius 50 mm v
Length 200 mm
+ Export
Type Calculate from Geometry v
Based on Density
Density 5000 ko/m*3
¢ Derived Values Update Q
v x

OK| |Cancel Help| A

Pucynok 2.3 - Mojienb MoABIKHOTO dJIEMEHTA

[Tepemenienne MOABMIKHOIO AJIEMEHTA OTpaHMYMBaeTcs ¢ nmomoiibio Prismatic Joint,
3a[al0UIUil OJHY CTeNeHU CBOOOABI AJIi OTHOCUTENBHO 3eMJIM (HEMOABM)KHOTO OCHOBaHUS) —
BJIOJIb BEpTUKaNIbHON ocu. HampaBieHue mg omnpenaensieTcsl HallpaBlIeHHE BEKTOpa yCKOpPEHUs
CBOOOHOTO MaieHus1, KoTopoe 3aaaetcs B anemenTe Mechanism Configuration.

Ha pwuc.2.4 npeacrasnena 3D Buzyanuzamusi roToBod mozenu. [ aHanmza Takxke
n00aBiIeH OJIOK JJIT W3MEPEHHS CHUJIBl TPYKUHBI, TEPEMEIICHUs] M CKOPOCTH IOJABHKHOTO
sjemMeHTa. B pesynmbraTe TMONMYy4YeHBI OCHMJIIOTPAMMBI  COOTBETCTBYIOIIMX I1apaMETpPOB,
MpEACTaBICHHBIC Ha pUC.2.5. AHUMAaIMS MOJEIH TMPEACTABICHBI OTACIBbHBIM BHUIIECO (ailioMm
trans_vert.avi

®)| 1 —— Time[o2ss

Pucynox 2.4 - 3D Busyanuzanus

Ready Sample based |T=5.000

Pucynok 2.5 — OcumuiorpaMMbl



3agaya 2.2: TOCTPOUTH MOJEIb W BBINOJHUTH MOJIETUPOBAHUS MEXaHMYECKOIro Yy3Ia,
IIPEJICTABICHHOIO Ha puC.2.6. Y3ell COCTOUT U3 2X LHWIMHIPUYECKHUX TeN, CKOJB3SIIEro BJI0JIb
HOJIOTO IMJIUHIAPAa ¢ KOA((UIIMEHTOM BS3KOTOo TpeHUs KTp, COeIMHEHHOro ¢ MPYKUHHOH C
kodd¢unmentom ynpyroctd ky. Ha Ttenma nmelicTByer cuia TSDKECTH, HampaBlieHHAas BHUS3.
[lepemermasich, UMIMHIPHI CTAIKUBAIOTCS ApYr ¢ ApyroM. llapamerpsl aisi MOJETUpPOBaHHSA
MIpPEICTABICHBI B Ta0m.2.2.

Tabnuua 2.2 — [Napametpsl 3a1auu

[TapameTp 3HaueHne
Pazmepsl Tena 1 R=50 mMm, L=200 mMm
[TmoTHOCTH Tena 1 5000 xr/m3
§ ; krpl 10 H/m/c
\ m1 / kyl 2000 H/m
§ ; EctrectBennas mmmHa | 150 MM
\ N L/ Npy>KUHBI |
§ / Cuna nomxkarusa | 200 H
N | m2 ; NpY>KUHBI |
N / Pa3meps! Tena 2 R=50 mm, L=100 mm
IInoTHOCTE Tena 2 5000 kr/m3
kTp 2 10 H/m/c
ky 2 3000 H/m
7777 EcrectBennas mnmHa | 100 MM
MPY>KUHBI 2
Pucynok 2.6 - KunemaTtuaeckas
cXeMa MEXaHMYECKOTO y371a Cuna nompkatus | 100 H
MPY>KUHBI 2

Ha puc. 2.2 mpencraBneHa mozaenb B pabouem okHe Matlab/Simulink, coznannas c
MOMOIIIBIO dJIeMEHTOB OubnnoTeku Multibody.
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OTnuuue MozAenu OT MOJIENH, MPEJCTaBIEHHON Ha pHcC.2.2, COCTOUT B A00aBICHUU
BTOPOT'0 MOJBMXKHOTO IiinHApa (puc.2.8). [IBrkeHre BTOPOro IMINHAPA TaKKe OrPaHHYEHO C
nomoipio Prismatic Joint ogHO# creneHbi0 cBOOOABI BIOJb BEPTUKAIBHOM ocu. [Ipyxuna 2
MOJIKITIOYAETCS] MEKAY HETOABIKHBIM OCHOBaHHEM (CHHU3Y MOJIENIN) M BTOPBIM HMUIHHIPOM. s
MOJICIIUPOBAHUS 3a30pa MEX/1y IEPBBIM M BTOPHIM IIMJIMHAPOM UCIIONB3yeTCs elle oaHu Prismatic
Joint, KOTOpBI JOMOJHUTENBHO OrpaHMuuBaeT mpenensl (Limits) mepemenieHus AByX Teln
OTHOCHUTENBHO JIPYT Jpyra. B paccmarpuBaemMoii MOJeny CyIIECTBYET HIDKHSISA TPAHUIIA, PaBHAS
HYJII0, KOTOpasi COOTBETCTBYET KaCaHUIO HMIHHIIPOB (puc.2.9).

@ Prismatic Joint : 3asop - o X

D

4 Solid : Cylindrical Solid1 - [m] X

2beootaAlR @dIIHTE/ L

Represents a prismatic joint between two frames. This joint has one.
translational degree of freedom represented by one prismatic
primitive. The joint constrains the follower origin to translate along
the base z-axis, while the base and follower axes remain aligned.

D

Represents a solid combining a geometry, an inertia and mass,
a graphics component, and rigidly attached frames into
single unit. A solid is the common building block of rigid
bodies. The Solid block obtains the inertia from the geometry
and density, from the geometry and mass, or from an inertia
tensor that you specify.

In the expandable nodes under Properties, specify the state,
actuation method, sensing capabilities, and intemal mechanics of
the primitives of this joint. After you apply these settings, the block
displays the corresponding physical signal ports.

In the expandable nodes under Properties, select the types of
‘geometry, inertia, graphic features, and frames that you want
and their parameterizations.

Ports B and F are frame ports that represent the base and follower
frames, respectively. The joint direction is defined by motion of the
follower frame relative to the base frame.

PortRis a frame port that represents a reference frame
associated with the geometry. Each additional created frame
generates another frame port. <<

= 7 Prismatic Primitive (P2)

roperti
= Specify Lower Limit
Bound o mm v
Spring Stiffness 1e6 N/m v
Damping Coefficient _1e3 N/ v
Calculate from Geometry Transition Region Width |1e-4 m v
|| Based on Mass Specity Upper Limit

05

v
m Cancel Help Apolv

.

Pucynok 2.8 - Mogiens BTOpOTo MWIHHPA Pucynok 2.9 - Monens 3a30pa

Ha puc.2.10 mpencrasinena 3D Busyanusanus roToBod Mojaenu. AHUMAaLMsS MOJENH
MIPEJICTAaBIICHBI OTACTBHBIM BHeO (aitiom Transl 2bricks.avi

PO TN @) v — | meoasozs
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IIpakTnyeckoe 3ansitue 3. MoaeJnpoBaHue BPalIATEJIbHOI0 ABHKEHUSI MAATHUKA

3agaqa: IMOCTPOUTDH MOACIb u BBITIOJIHUTH MOZACIINPOBAHUSA MEXAaHHUYECKOT'O y3ia,
MPEACTaBICHHOTO Ha puc.3.1. Y3en COCTOUT U3 HMUIMHIAPUYECKOTO CTPEXKHS, BPAIIAIOLIETOCs B
mapaupe ¢ kodddummentom TpeHus krp. Ha Teno melicTByeT MOMEHT CHIIBI TSDKECTH,
HanpaBjieHHON BHU3. HawanbHoe monoxxenue — 90 rpamycos. [lapameTpsl 1jisi MOAEIUPOBAHUS
MpeACTaBIeHBI B Ta0m.3.1.

M=P-1=m g‘Sin(p' 12 Tabmuma 3.1 — [Tapamerpsl 3a1aun
[TapameTp 3HaueHne
T R (e p— R=2 v L=100 v
Macca crepxus 0,5 xr
kTp 0.0001 H*m/rpan/c

Pucynok 3.1 - KunemaTtnueckas cxema
MEXaHHIECKOTO y3i1a

Ha puc. 3.2 mpencraBiena monens B pabodem okHe Matlab/Simulink, co3mannas c
MOMOIIBIO 3JIEMEHTOB Oubnuoteku Multibody. Ctep)xeHb MOJCTHUPYETCS C TIOMOIIBIO 3JIEMEHTA
Cylindrical Solid, B koTropoMm 3anarotcst pazmeps! 1 Macca (puc.3.3). Dnement Rigid Transform
UCIIONIB3YETCSl JJISl pa3MEIIEHUs] TOYKHM KpEIUICHUsI CTEp)KHS Ha OJHOM M3 €ro KOHIIOB.
[Tepemenienue crepkHs orpanuuuBaercs ¢ nomoibsio Revolute Joint, 3aatomiero ogHy creneHu
cBOOOABI — BpalieHue BOKPYr ocu Z. Hampamienwe mg ompesensercs HampaBlIeHHE BEKTOpa
YCKOpEeHHUs: CBOOOHOTO NajieHus, KoTopoe 3anaercs B anemernTe Mechanism Configuration.

fy=0 p—
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W Solid : Crepxetis

D

Represents a solid combining a geometry, an inertia and mass,
a graphics component, and rigidly attached frames into a
single unit. A solid is the common building block of rigid
bodies. The Solid block obtains the inertia from the geometry
and density, from the geometry and mass, or from an inertia
tensor that you specify.

In the expandable nodes under Properties, select the types of
(geometry, inertia, graphic features, and frames that you want
and their parameterizations.

Port Riis a frame port that represents a reference frame
associated with the geometry. Each additional created frame
generates another frame port. <<

Pucynox 3.3 - Monenb cTepxHs

B Revolute Joint Ttakke 3amaercs TpeHHE (TOTEPH IPHU BPALICHUH CTEPXKHS) W
orpaHuyeHue nsuxeHue 30 TrpagycoB BIIEBO, OTHOCHTEIBHO BEPTUKAIBHOIO IOJIOXKEHUE,
IPUHATOTO 3a HYJEBYIO TOCKy oTueTa (puc.3.4). [lnsg 3amaHus HayalbHOTO YCIOBUS — yIJa
noBopoTta 90 rpagycos, B Revolute Joint ycranaBiuBaercst HauaibHOe mojioxkeHue B State Target
(puc.3.5).

@ Revolute Joint : Revolute Joint, - [u] X
o @ Revolute Joint : Revolute Joint - o X
Represents a revolute joint acting between two frames. This joint has D

one rotational degree of freedom represented by one revolute Represents a revolute joint acting between two frames. This joint has
primitive. The joint constrains the origins of the two frames to be one rotational degree of freedom represented by one revolute
coincident and the z-axes of the base and follower frames to be T T T eSS e E s s T S
coincident, while the follower x-axis and y-axis can rotate around the coincident and the 2-axes of the base and follower frames to be
Z-axis. coincident, while the follower x-axis and y-axis can rotate around the

z-axis.

In the expandable nodes under Properties, specify the state, actuation
method, sensing capabilities, and internal mechanics of the primitives
of this joint. After you apply these settings, the block displays the
corresponding physical signal ports.

In the expandable nodes under Properties, specify the state,
actuation method, sensing capabilities, and intemal mechanics of
the primitives of this joint. After you apply these settings, the block

Ports B and F are frame ports that represent the base and follower displays the corresponding physical signal ports.

frames, respectively. The joint direction is defined by motion of the
follower frame relative to the base frame.

Ports B and F are frame ports that represent the base and follower

frames, respectively. The joint direction is defined by motion of the
= follower frame relative to the base frame.

= Z Revolute Primitive (Rz)

Position
Spring Stiffness El Specify Position Target
00001 Priority High (desired) Il
Value 90 deg v
=l Specify Lower Limit Specify Velocity Target [

Bound |-20

Spring Stiffness [1e10
Damping Coefficient Fw N*m/(deg/s)
Transition Region Width . deg 5

1
Specify Upper Limit (] Mode Configuration

Pucynoxk 3.4 Hacrpoiiku Revolute Joint Pucynox 3.5 - HagansHOE 1MOI05K€HIE CTEPIKHS

Ha puc.3.6 npencraBnena 3D Busyanusanusi roToBOM Mojenu. AHUMAIUS MOJIEIH
MIPEICTAaBIICHBI OTACTHHBIM BHIeO (haiiiom Pendulum.avi

@O @ v —f— tme0

Pucynox 3.6 - 3D Busyanuzanus



IIpakTnyeckoe 3ansitue 4. [loctpoeHune Moae/Id KOHTAKTHON CHCTEMBI peJie

3amaya:

MIOCTPOUTH

MOJCIbL U

BBIIIOJIHUTH

MOJEJIUPOBAHUS

KOHTaKTHOM

CHCTEMEI,

npeacraBieHHON Ha puc.4.1. CucteMa cOCTOUT MOJABUAKHOIO M HEMOJBH)KHOTO KOHTaKTa, B BUE
KOHTAKTHBIX IIJIACTHH, JKECTKO 3aKPEIUICHHBIX C OJHOr0 KOHIA. Ha MOABMIKHBIM KOHTAKT

JIEHCTBYET BHEUTHSA cujia. [lapamMeTphl 11 MOASTMpPOBaHUsI PEICTABIEHBI B Ta01.4.1.

P §

] ‘ Ta6muma 4.1 — [NapameTpsl 3a1aun
4 F [Tapamerp 3HaueHue
el 11 0.05m
12 12=0.048
13 13=0.02
14 14=0.024
Marepuan KOHTaKTOB | OpoH3a

kTp

0.0001 H*m/rpan/c

Pucynok 4.1 - KunemaTtuueckas cxema

Ha puc. 4.2 npencraBiena monenb B

pabouem oxHe Matlab/Simulink, co3mnannas c
MOMOIIBIO 3JIeMeHTOB Oubnuorekun Multibody. KoHTakTHBIE TUIACTUHBI MOJEIHUPYETCS C

nomortbio neopmupyemoix Ten Flexible beam, mo3Bosstrornux MogenupoBaTh U3ruo Tena. B Hux
3a/1aeTCs TEOMETPHsS U MapaMeTpbl MaTepuaia, HeOOXOIUMBI JIJIS pacdeTa KECTKOCTH U U3ruda
(puc.4.3). Kecrtkoe 3akpemienne orpannunBaercs Weld Joint. Ha KOHTakTHBIX IUIacTUHAX

TaK)Ke 3aKpEIUIIOTCS KOHTAKTHBIE HAKJIAIKH, MOACIUPYEMBI B BHJE YCEUCHHBIX KOHYCOB C
nomombio Revolved Solid. Onementsr Rigid Transform ucnonszyercs nisi 00bEKTOB 3a7a9u
OTHOCHUTEIIBHO APYT JIpyTa.
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and Torque

[NoOBWKHBIA KOHTAKT

Rigid

Transformd  Haknagka 2

s M A
B

“{r

f(x)=0 ’L

Solver
Configuration

] —

World Frame

” |

{ﬁJ‘

B
B

r}? B—— R

‘ Weld Joint

MNoABWKHBIN KOHTAKT

Rigid

Transform1

B /':F

HenoaevxHbIA KOHTAKT

B B
B B

Rigid

Transform4

Haknagka 1

o

BlF
e

Rigid
Transform2

r}i’a

REp

Weld Joint1

HenoaewkHbIA KOHTaKT

Rigid
Transform3

Pucynoxk 4.2 - Cxema Matlab



P Flexible Rectangular Beam - o X
2howtAl A WITIH T ¥ -

W Solid : Haknaaka 2 - o X
2hevtAQUIdTIIAHTE -

Descript

Represents a slender body capable of elastic deformation. The
deformation includes contributions due to extension, bending,

and torsion. The stiffness and inertia properties of the body are
calculated from geometry and material properties.

Desaripti
Represents a solid combining a geometry, an inertia and mass,
a graphics component, and rigidly attached frames into a
single unit. A solid is the common building block of rigid
bodies. The Solid block obtains the inertia from the geometry.
and density, from the geometry and mass, or from an inertia
tensor that you specify.

The geometry of the body is a solid or hollow extruded
rectangular shape. The dimensions of the cross section can be
specified under Geometry. This cross section is extruded

symmetrically along the z-axis to obtain the final 3D geometry. In the expandable nodes under Propertes, select the types of

geometry, inertia, graphic features, and frames that you want

Ports A and B represent the body attached connection frames
and their parameterizations.

of the flexible body. These frames are each located at an end

of the beam.
Port R s a frame port that represents a reference frame

associated with the geometry. Each additional created frame
generates another frame port. «

= Geometry

ection 01:0-1,2-1,11 | mm
f Revolution Full

'Young’s Modulus and Poisson’s Rat

70 |GPa -

(0K [cance eto] 4551/

oK cancel [Helo! [Asaiv

Pucynox 4.3 - Moens KOHTaKTHON TJTACTHHBI Pucynox 4.4 - Moens KOHTaKTHON HaKJIaIKH

3a30p Mexay KOHTAaKTHbIMH Mojenupyercs snemeHToM 6-DOF Joint, ocraBistomem
cBOOOAHBIMU Bce 6 crTerneHed cBOOOABI. DTO CBSI3aHO CO CJOKHBIM THUIIOM IE€pEeMEILEeHUs
KOHTAKTOB OTHOCHUTEJIBHO IPYT APYyTa, BKIIOYAIONIEM KaK IMOCTYIaTelbHOE, TaK ¥ BPaIIaTeIIbHOS
neukenne. Jlns 3amanus 3azopa B 6-DOF  Joint BeIOMpaeTcst 0Ch, COOTBETCTBYIOIIAS
TOPU30HTAILHOMY TiepeMeltiennio (och X), W 3agatoTcs npenensl (puc.4.5). B manHoii 3amaue
MOJIETTUPYETCS 3a30p MEKIY KOHTAKTHBIMU HAKJIAJIKaMH, IOATOMY TIpejie BEIOpaH paBHBIM HYJITIO
— MOMEHT KacaHUsl KOHTAaKTHBIX HAKJIaJIOK TIOJIBUKHOTO U HEMOBMKHOTO KOHTAKTA.

3 6-DOF Joint : 3a30p - o X

D

Represents a 6-DOF joint between two frames, This joint has three
translational and three rotational degrees of freedom represented by
three prismatic primitives axes along a set of mutually orthogonal
axes, plus a spherical primitive. This joint allows unconstrained 3-D
translation and rotation. The follower origin first translates relative to
the base frame. The follower frame then rotates freely, with the
follower origin as the pivot.

In the expandable nodes under Properties, specify the state, actuation
method, sensing capabilities, and intemal mechanics of the primitives
of this joint. After you apply these settings, the block displays the
corresponding physical signal ports.

Ports B and F are frame ports that represent the base- and follower
frames, respectively. The joint direction is defined by motion of the
follower frame relative to the base frame.

5 X Prismatic Primitive (Px)

= Specify Lower Limit
Bound 0 mm ~
Spring Stiffness 166 N/m ~
Damping Coefficient 150 N/m/s)
Transition Region Width 1e-d m v
Specify Upper Limit

¥ Prismatic Primitive (Py)
B 7 Prismatic Primitive (Pz)

Pucynox 4.5 - MonenupoBaHue 3a30pa

Ha puc.4.6 npencrasnena 3D Busyanuzanusi roTOBOM Mojenu. AHUMAIUS MOJIEIH
MpeIcTaBIeHBI OTJENbHBIM BUeo ¢aiiiom MultiBody contact.avi

im | Mechanics Explorer-MultiBody_contact
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Pucynoxk 4.6 — 3D Buzyanmsanus



IIpakTnueckoe 3ansitue S. [locTpoeHue Moae/ I KOHTAKTOPA MOCTOSTHHOIO TOKA

332&‘1&: HOCTpOI/ITb MOJCJIb U BBIIIOJIHUTH MOI[GJII/IpOBaHI/I}I KOHTaKTHOﬁ CUCTCMBI KOHTaKTOpa
MOCTOSIHHOTO TOKa, TPeACTaBIeHHOM Ha puc.5.1. Crucrema COCTOUT MOJABUKHBIX U HEMOABUKHBIX
KOHTAaKTOB MOCTUKOBOTO THMA. [10IBM>)KHBIE KOHTAKTHI 3aKPETJICHBI B OITIOPE KOHTAKTOB, KOTOpast
B CBOIO OYepe/lb MPUKPEIUICHA K TIOJIBIPKHOMY SIKOPIO AJICKTPOMAarHWTHOTO MpHBoJa. B cucreme
MPUCYTCTBYIOT JIBE MPY>KUHBI — BO3BPATHAsI, BO3BpAIIAIONIAs IKOPh B PA30MKHYTOE COCTOSHHE
IIOCJIC OTKIFOYCHUA TOKA, U KOHTAKTHBIC pr)KI/IHbI JJI OGGCHG‘-IGHI/I}I KOHTAKTHOT'O HaXXaTus:.
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Pucynok 5.1 — Kunemaruueckas cxema

[TonHas Mo1eTh KOHTAKTHON CHCTEMBI KOHTAKTOPa MOCTOSTHHOTO ToKa B Matlab/Simulink,
CO37IaHHas C MOMOIIBIO dJeMeHTOB Oubmmoreku Multibody Ha npencraBinena Ha puc.5.2. OnHa
COCTOMT U3 CICAYIONUX YaCTCH — OMOPHI MOABUKHBIX KOHTAKTOB, COOPAaHHON UX HECKOJIBKHX
3JICMEHTOB; IKOPSI, Ha KOTOPOM 3aKPEILIAETCS OMOpa KOHTAKTOB; CePAeYHHKA — HETIOIBUIKHOTO
3JIEMEHTA, OTHOCHUTEIBHO KOTOPOTO MIEPEBUTACTCS TKOPh; MOABUKHBIX KOHTAKTOB, COCTOSIITUX
U3 KOHTAKTHBIX TUTACTHH M HAKJIAJOK M IMPUKPEIUICHHBIX K OIMOpPEe KOHTAaKTOB IOCPEICTBOM
KOHTaKTHBIX TPYXHH, HEMOJABHKHBIX KOHTAKTOB;, BO3BPATHOH NPY:KHHBI, KOHTAKTHBIX
Npy:KuH. BHemHee ycuine momaercs Ha SKOpPb, KOTOPbIE MPUTATHBACTCS K CEPACYHUKY, TEM
CaMbIM TIepeMeIasi OIBMKHBIC KOHTAKTHI U 3aMbIKasi 3a30Dbl.

Oniopa NOXBMKHLIX KOHTEKTOR
oncpa

SnexTpomarmTHaR Gana

Puc. 5.2 — Moueins B Matlab



Bce anemenTsl 3a1a10TCs 110 aHAJIOTH € pacCMOTpeHHBIMH Bbille. Ha puc.5.3 npencrasnena
3D Bu3yanuzanusi roToBOil Mozaenu. AHMMAallUs MOJENHM IPEICTaBIEHbl OTAEIbHBIM BHUIEO
(aiinom contactor.avi
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Pucynox 5.3 — 3D Buzyanm3zarus




