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Modelovanie vyloznika s koSom

Uloha
Treba utvorit model vyloznika s koSom podfa udajov z Obr.1 pomocou modelovacich

prvkov a postupov pri utvarani telies, geometrickych a kinematickych vazieb v
prostredi MSC.ADAMS/View a overit’ jeho funkénost.
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Obr.1 Rozmery pre model vyloZnika s koSom

Postup

¢ Nastavime pracovné prostredie

e Utvorime telesa: base (ram), mount (nosné lozZisko), shoulder (rameno
vyloZnika), boom (vyloznik), bucket (k63)

e Utvorime geometrické vazby

e PredpiSeme priebeh pohybu hnacich ¢lenov ( kinematické vazby)

e Uskutocnime overovaciu simulaciu funkénosti modelu

Nastavenie pracovného prostredia

Units: m, kg, N, s, deg
Gravity: MTB: Special Foce: Gravity, Gravity Settings: -9.8 (- Global Y)
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Nastavenie velkosti zobrazovania pre ikony: MB - Settings = Icons

New Size: 1
Nastavenie pracovnej mriezky: MB - Sefttings - Working grid
X Y
Size 20 20

Spacing 05 05
Zapnutie zobrazovania suradnic: MB - View - Coordinate Window (F4)

Utvaranie telies

Utvorime teleso ramu (base): MTB - (R) Rigid Body: Box
length = 12, heigth = 4, depth = 8
Pick the corner: (L) -6, 0, 0

Premenujeme teleso PART_2: (R) PART_2 > Rename, base

Posunieme kvader BOX_1 (block) patriaci telesu base pomocou rozného markera:
base.BOX_1 tak, aby bol symetricky voCi rovine x, y pracovnej mriezky: MTB:
set the view orientation to Right, (R) base. MARKER_1 - Modify: Location: -
6.0, 0.0, -4.0

Utvorime teleso objimky (mount) Capu ramena: MTB - (R) Rigid Body: Box
length = 3, heigth = 3, depth = 3.5
Pick the corner: (L) 3,4, 0

Premenujeme teleso PART_3: (R) PART_3 > Rename, mount

Posunieme kvader BOX 2 (block) patriaci telesu mount pomocou roZzného markera
mount.BOX_2 tak, aby bol symetricky voci rovine x, y pracovnej mriezky:
MTB: set the view orientation to Right, (R) mount. MARKER_2 - Modify:
Location: 3.0, 4.0, - 1.75

Utvorime teleso ramena (shoulder) vyloZznika: shoulder. MTB - (R) Rigid Body :
Cylinder

length = 10, radius = 1

Pick an end: 4.5, 5.5, 0

Drag to other end: -56.5, 5.5, 0
Premenujeme teleso PART_4: (R) PART_4 - Rename, shoulder

Utvorime teleso vyloznika (boom): MTB - (R) Rigid Body : Cylinder
length = 13, radius = 0.5
Pick an end: 2.5, 5.5, 0
Drag to other end: -10, 5.5, 0

Premenujeme teleso PART_5: (R) PART_5 > Rename, boom

Zaoblime horné hrany na telese mount. MTB - (R) Rigid Body > Fillet an edge
radius = 1.5, end radius = 1.5
napoved na liSte Status bar SB: Select the Edge or Vertex on the body,
klikneme na dve horné hrany telesa mount: (PT) BOX 2 E6 (L), (PT) BOX 2
E7 (L), a zaoblovanie ukonCime (R).

Utvorime teleso koSa (bucket): MTB - (R) Rigid Body: Box
length = 4,5, heigth = 3, depth = 4,
Pick the corner. -12.75, 5.5, 0
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Vzdialenost medzi bodmi mriezky (spacing) je 0.5, preto pre umiestnenie
rozného markera kvadra do medzipolohy x=-12.75 kikneme (R) na plochu a v
paneli Location Event zadame suradnice : -12.75, 5.5, 0, Apply.

Premenujeme teleso PART_6: (R) PART_6 - Rename, bucket

Posunieme kvader BOX 1 (block) patriaci telesu bucket pomocou roZného markera
tak, aby bol symetricky voci rovine x, y pracovnej mriezky: MTB: set the view
orientation to Right: (R) bucket. MARKER_5 > Modify: Location: -12.75, 5.5,
-2.0

Zrazime spodné hrany na telese bucket : MTB > (R) Rigid Body - Chamfer an
edgewidth = 1.5 Select the Edge or Vertex on the body: klikneme (L) na dolnu
hranu kvadra a prikaz potvrdime (R).

Utvorime dutinu v telese bucket : MTB - (R) Rigid Body - Hollow out a solid
thickness = 0.25
Select the body: klikneme (L) na kvader (box) telesa bucket
Select the face to pierce ...: klikneme (L) na hornu stranu kvadra (box) telesa
bucket a prikaz potvrdime (R).

Utvaranie geometrickych vazieb

Telesu base odoberieme vSetky stupne vofnosti pohybu votknutim: MTB - (R) Joint
Fixed, Select the first body: base, Select the second body: ground, Select a
location: base.MARKER _1

Premenujeme vazbu JOINT_1: (R) JOINT_1 -> Rename, base_to_ground

Utvorime rotaénu geometricku vazbu medzi telesami mount a base: MTB - (R)
Joint : Revolute

Pick Feature

Select the first body: mount

Select the second body: base

Select a location: mount.cm

Select the direction vector: mount.cm.Y
Premenujeme vazbu JOINT_2: (R) JOINT_2 &> Rename, mount_to_base

Utvorime rotaénu geometricku vazbu medzi telesami shoulder a mount. MTB - (R)
Joint : Revolute

Normal to Grid

Select the first body: shoulder

Select the second body: mount

Select a location: shoulder. MARKER_3
Premenujeme vazbu JOINT_3: (R) JOINT_3 - Rename, shoulder_to_base

Utvorime posuvnu geometricku vazbu medzi telesami boom a shoulder. MTB - (R)
Joint : Translational

Pick Feature

Select the first body: boom

Select the second body: shoulder

Select a location: shoulder.cm

Select the direction vector: shoulder.cm.X
Premenujeme vazbu JOINT_4: (R) JOINT_4-> Rename, boom_to_shoulder
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Utvorime rotaénu geometricku vazbu medzi telesami bucket a boom: MTB - (R)
Joint : Revolute

Normal to Grid

Select the first body: bucket

Select the second body: boom

Select a location: zvolime koncovy bod valca
Premenujeme vazbu JOINT_5: (R) JOINT_5 - Rename, bucket_to_boom

Utvorime vazobnu podmienku pre zachovanie rovnobeznosti osi lokalneho
suradnicového systému koSa voc€i ramu (base), ktora zabezpedi, aby sa teleso kosa
(bucket) pri otaCani ramena vyloznika premiesthovalo translacne:

MB - Build - Joints...~> Joint Primitive : Parallel Axes

Select the first body: bucket

Select the second body: base

Select a location: bucket.cm

Select the direction vector: bucket.cm.Y

Utvaranie kinematickych vazieb (predpisanie priebehu pohybov)

PredpiSeme Standardne nastaveny priebeh pohybu telesu objimky voé&i ramu
(otacanie o 360 stupnov) vo vazbe mount_to_base: MTB - Rotational Joint
Motion, Speed = 360. Vznikne kinematicka vazba MOTION_1.

PredpiSeme Standardne prednastaveny priebeh pohybu telesu ramena voci objimke
vo vazbe shoulder_to_mount. MTB -> Rotational Joint Motion. Vznikne
kinematicka vazba MOTION_2.

Zmenime funkciu pre MOTION_2: (R) MOTION_2 - Modify
Function (time) : -STEP(time, 0, 0, 0.10, 30d)

PredpiSeme Standardne prednastaveny priebeh pohybu telesu vo vazbe
boom_to_shoulder. MTB -> (R) Translational Joint Motion. Vznikne
kinematicka vazba MOTION_3.

Zmenime funkciu pre MOTION_3: (R) MOTION_3 - Modify
Function (time) : -STEP(time, 0.8, 0, 1, 5)

Overime pohyblivost’ modelu
Zistime aku ma model pohyblivost: MB, Tools, Model verify,

-1 Gruebler Count (approximate degrees of freedom)
5 Moving Parts (not including ground)

3 Revolute Joints

1 Translational Joints

1 Fixed Joints

1 Parallel_axes Primitive_Joints

3 Motions

0 Degrees of Freedom for .model_1
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There is one redundant constraint equation.

This constraint: .model_1.JPRIM_1 (Parallel_axes Primitive_Joint)

unnecessarily removes this DOF: Rotation Between Zi & Y]
Overime funkénost’ modelu simulaciou

MB, Simulation, Interactive Control, End time: 1 s, Steps: 100



