UAMM SjF STU Bratislava, Authorized Training Center for MSC.ADAMS ¢

Modelovanie vyloznika s koSom

Ciel': Cielom prikladu je utvorit model vyloZznika s koSom podla tdajov
z obr. 2 pomocou modelovacich prvkov a postupov pri utvarani telies,
geometrickych a kinematickych véazieb v prostredi MSC.ADAMS/View a
overit jeho funkénost.

o

Obr. 1 Model vyloZnika s koSom
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1 Modelovanie telies zostavy vyloznika s koSom
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Obr. 2 Rozmery pre model vyloznika s koSom

Postup v skratke

1.) Nastavime pracovné prostredie programu

2.) Utvorime teleséa: zZaklad, Stojan, Rameno, Vyloznik, K6S

3.) Utvorime geometrické vazby (rotacné, valcové ...)

4.) PredpiSeme priebeh pohybu hnacich ¢lenov ( kinematické vazby)

5.) Uskutocnime overovaciu simulaciu funkénosti modelu
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Nastavenie pracovného prostredia

Pri spusteni programu v uvitacom okne nastavime:
Create a new model

Model name: vyl

Units: MKS - m,kg,N,s,deg

Nastavenie velkosti zobrazovania ikon:

MB >> Settings >> lcons:
New Size: 1

Nastavenie pracovnej mriezky:

MB >> Settings >> Working grid...

Size: 20 20

Spacing: 0.5 0.5

Zapnutie zobrazovania suradnic:

MB >> View >> Coordinate Window (F4)

Utvaranie telies

Utvorenie telesa zakladu------------——-——— -~
MTB >> (™R) Rigid Body: Box

U Length : 12

U Heigth: 4

U Depth: 8

Pick the corner: (L) [-6, O, O]

Premenujeme teleso PART_2 na ZAKLAD:

(™R) PART_2 >> Rename: ZAKLAD

Posunieme kvader BOX_1 patriaci telesu ZAKLAD pomocou roZzného
markera (MARKER_1) tak, aby bol symetricky voci rovine x-y:

Zvolime si vhodny priestorovy pohlad (R+(L)).

("R) ZAKLAD.MARKER_1 >> Modify:
Location: [-6.0, 0.0, -4.0]
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Utvorenie telesa stojana---------=--==-=== === mmm oo
Zvolime pohlad néarysu (Shift+f).

MTB >> (™R) Rigid Body: Box

U Length: 3

U Heigth: 3

U Depth: 3.5

Pick the corner: (ML) [3, 4, 0]

Premenujeme teleso PART_3 na STOJAN

Posunieme kvader BOX_2 patriaci telesu STOJAN pomocou rozného
markera (MARKER_2) tak, aby bol symetricky voci rovine x-y:
Zvolime si vhodny pohlad.

(™R) STOJAN.MARKER_ 2 >> Modify:
Location: [3.0, 4.0, - 1.75]

Zaoblenie hornych hran na telese stojana:
Zvolime si vhodny priestorovy pohlad.

MTB >> (™R) Rigid Body >> Fillet an edge
Radius: 1.5

Klikneme na dve horné hrany telesa stojana: (L) BOX 2 EG6,
(™L) BOX_2 E7,
potvrdime (™R).
Utvorenie telesa ramena--------—-—--————— -~
Zvolime pohlad néarysu (Shift+f).
MTB >> (™R) Rigid Body: Cylinder
U Length: 10
U Radius: 1
Pick an end: [4.5, 5.5, 0] (Pouzite LocationEvent)
Drag to other end: [-5.5, 5.5, 0]

Premenujeme teleso PART_4 na RAMENO.
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Utvorenie telesa vyloznika------------=--—————— oo

MTB >> (™R) Rigid Body: Cylinder

U Length: 13

U Radius: 0.5

Pick an end: [2.5, 5.5, O]
Drag to other end: [-10.5, 5.5, 0]

Premenujeme teleso PART_5 na VYLOZNIK.
Utvorenie telesa koSa--------—--—=—-————— oo
Zvolime pohlad néarysu (Shift+f).

MTB >> (~R) Rigid Body: Box

U Length: 4.5

U Heigth: 3

U Depth: 4

Pick the corner: [-12.75, 5.5, 0] (Pouzite LocationEvent)

Vzdialenost medzi bodmi mrieZky (Spacing) je 0.5, preto pre
umiestnenie rozného markera kvadra do polohy x = -12.75 klikneme
(™R) na lubovolné miesto na ploche a v paneli LocationEvent zadame
suradnice:

Location Event
[-12.75, 5.5, 0]
Apply

Premenujeme teleso PART_6 na KOS.
Posunieme kvader BOX_1 patriaci telesu KOS pomocou rozného
markera (MARKER_5) tak, aby bol symetricky voci rovine x-y:

Zvolime si vhodny priestorovy pohlad.

KOS.MARKER_5 >> Modify:
Location: [-12.75, 5.5,-2.0]

Zrazenie spodnych hran na telese KOS:

MTB >> (R) Rigid Body >> Chamfer an edge:
Width: 1.5
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Select the Edge or Vertex on the body: Klikneme na dve dolné hrany
telesa kosa:
(L) BOX_5 E5,
("~L) BOX_5E8
potvrdime ("R).

Utvorenie dutiny v telese KOS:
Zvolime si vhodny priestorovy pohlad.

MTB >> ("™R) Rigid Body >> Hollow out a solid
Thickness: 0.25

Select the body: (™L) na kvader (KOS.BOX_5) telesa KOS
Select the face to pierce ...: (L) na hornu plochu kvadra (BOX_5.F4)
telesa KOS

potvrdime ("R).

Tladidlom (Shift+s) sa presved¢ime o spravnej polohe utvorenej
dutiny.
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2 Utvaranie geometrickych vazieb

Telesu ZAKLAD odoberieme vSetky stupne volnosti pohybu votknutim:

MTB >> (”R) Joint: Fixed,

Select the first body: (~L) ZAKLAD
Select the second body: (”™~L) ground
Select a location: (™~L) ZAKLAD.MARKER_1

Utvorime rotacnd geometrickll vazbu medzi telesami STOJAN a
ZAKLAD:

Zvolime pohlad néarysu (Shift+f).

MTB >> (L) Joint: Revolute
Normal to Grid ==> Pick Feature

Select the first body: (”™L) STOJAN
Select the second body: (~L) ZAKLAD
Select a location: (™L) [4.5, 10, 0.0]

Select the direction vector: (/L) [4.5, 13, 0.0]

Utvorime rotacnd geometrickll vazbu medzi telesami RAMENO a
STOJAN:

MTB >> (L) Joint: Revolute
Pick Feature == Normal to Grid

Select the first body: (~“L) RAMENO
Select the second body: ("~L) STOJAN
Select a location: RAMENO.MARKER_3 (koncovy marker

telesa ramena, nachadza sa v tesnej
blizkosti markera STOJAN.cm, preto
treba pouzit vyber pomocou ("*R))

Utvorime_posuvnl _geometrickll vazbu medzi telesami VYLOZNIK a
RAMENO:

MTB >> (L) Joint: Translational

Select the first body: (™L) VYLOZNIK
Select the second body: (™“L) RAMENO
Select a location: (”™~L) RAMENO.cm

Select the direction vector: (L) cm
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Utvorime rotacnd geometrickd vazbu medzi telesami KOS a
VYLOZNIK:

MTB >> (L) Joint: Revolute
Normal to Grid

Select the first body: KOS
Select the second body: VYLOZNIK
Select a location: zvolime koncovy bod vyloznika z/ava

Utvorime vézobnu podmienku pre zachovanie rovnobeZznosti osi
lok&lneho sUradnicového systému koSa voci zakladu, ktora zabezpedi,
aby sa teleso kos$a pri otaCani ramena premiestriovalo translacne:

MB =>=> Build >> Joints ...
Joint Primitive: Parallel Axes

Select the first body: ("~L) KOS
Select the second body: ("™~L) ZAKLAD
Select a location: ("™L) KOS.cm

Select the direction vector: (L) [-10.5, 10.0, 0.0]
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3 Utvaranie kinematickych vazieb (predpisanie
priebehu pohybov)

PredpiSeme priebeh rotatného pohybu telesa stojana voci zakladu
(otacanie uhlovou rychlostou 360 stuprfiov/sekundu) vo vézbe
JOINT_2:

MTB >> Rotational Joint Motion,
Speed: 360
("~L) JOINT_2

Vznikne kinematicka vazba MOTION_ 1.

PredpiSeme rotacny priebeh pohybu telesa ramena voci stojanu vo
vazbe JOINT_3:

MTB >> Rotational Joint Motion.
(“L)JOINT_3

Zmenime funkciu pre prave vzniknutd kinematicka vézbu MOTION_ 2:

(™R) MOTION_2 >> Modify
Function (time): -STEP(time, O, 0, 0.10, 30d)

PredpiSeme translacny priebeh pohybu telesa vyloZznika voci telesu
ramena vo vazbe JOINT_4:

MTB >> (™R) Translational Joint Motion.
(L) JOINT_4

Zmenime funkciu pre prave vzniknutu kinematickd vézbu MOTION_ 3:

(™R) MOTION_3 >> Modify
Function (time) : STEP(time, 0.8, 0, 1, 5)
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4 Overenie modelu
Overenie pohyblivosti modelu
MB >> Tools >> Model verify
Informacné okno nam vypise:

1 Guebl er Count (approximate degrees of freedon)

Movi ng Parts (not including ground)

Revol ute Joints

Transl ati onal Joints

Fi xed Joints

Parall el _axes Primtive_Joints

Mot i ons

Degrees of Freedom for .nodel _1
There is one redundant constraint equation.
This constraint: .nodel _1.JPRIM 1 (Parallel _axes
Primtive_Joint) unnecessarily renoves this DOF
Rot ati on Between Zi & Y]

OWkrRrFRPPFP WO !

Overenie funkénosti modelu simulaciou
MB =>> Simulation >> Interactive Control:

End time: 1
Steps: 1000

atc.sjf.stuba.sk

10



