Sikma plocha

Sikma plocha

Spracované v MSC.ADAMS 2003.0.1
http://www.ktm.sjf.stuba.sk/atc
© ATC for MSC.ADAMS STU Bratislava

Authorised Training Center for MSC.ADAMS SjF STU Bratislava 1/23



Sikma plocha

V priklade su pouzite nasledovné moduly programu MSC.ADAMS:
MSC.ADAMS/View

MSC.ADAMS/Solver

MSC.ADAMS/Postprocessor

V priklade su ukazané nasledovné techniky prace s programom:

- vytvorenie geometrie BOX s vopred definovanymi rozmermi

- premenovanie ENTITY

- zmena zotrvacnych vilastnosti PARTu

- rotacia telesa pomocou nastroja PRECISION MOVE a POSITION: rotate
- vytvorenie meraCa MEASURE zrychlenia

- pridanie trenia do posuvného spojenia, definicia vlastnosti trenia

- pouzitie sledovacieho nastroja v postprocessore
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Sikma plocha

Ulohy: A) Zistite minimalny uhol sklonu roviny, pri ktorom sa kocka zodmykne po
naklonenej ploche.

B) VypocCtom overte ziskané vysledky

lg = 9.81456 m/s?

u, = 0.3 250 mm
u, = 0.25

200 mm

Spustenie programu MSC.ADAMS/View:

1. Dvojitym kliknutim na ikonu na pracovnej ploche

2. Prostrednictvom Start menu systému Windows

Start — Programs — MSC.Software —- MSC.ADAMS 2003 - AView —
ADAMS - View
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Sikma plocha

Vytvorenie novej databézy (modelu) Haw waould you like to proceed?
pomocou uvitacieho dialégového ( @ Create a new model ] 1

. " Open an existing databasze .
panelu: . MSC.ADAMS
{

Exit

1. V &asti ,How would you like to [Sta” n JERERRNS 2 ﬂ]
proceed?“ vyberte Create new (| Model name [ sikma_plocr 3 )
model (1 ) Gravity | Earth Normal (Global Y) v |
Units | MMKS - mm kg N s deg =] ~
2. V poli 2 vyberte, do ktorého MSE \ SOFTWARE.

SIMULATING REALITY

Ok

adresara sa maju ukladat vsetky

subory vytvorené pri praci s modelom. Mali by ste mat zvoleny adresar
D:\ADAMS, ak nie je, tak pomocou ikony 2| vyberte tento adresar

3. V poli 3 napiste meno modelu sikma_plocha
4. Skontrolujte, Ci je zvoleny smer gravitacie ako —Y a systém jednotieck MMKS

4. Kliknite Favym tlacitkom mysi (L) na OK
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Sikma plocha

Zmena nastavenia pracovnej mriezky:

1. Kliknite (L) na MB — Settings —
Working Grid ... (4)

2. Zmente rozstup bodov pracovnej
mriezky na 25 mm v oboch
smeroch (5)

3. Zmenu nastaveni potvrdte kliknutim

(L) na OK

2 Rewview | Settings Tools Help

Coordinats Sestarm
Working Grid... b N
Cbject Position Handle. .
Lnits. ..

v Show Working Grid

Gravity. .. * Rectangular ¢ Palar

Lighting...

" Y
| F50mm) | E00mm)
Spacing | (Zamim) | (2amrm)

lcons... .
) Size

Colors...

Wiew Background Colar.

Force Graphics. . 5 color YWeight
Mames. . v Dots | Contrast "| | 1 -
Sobver v Axes |Contrast [T <]

Comrmand File. ..

-

B

[ Lines |C|:|ntrast
[ Triad | Salid

Le

K

Fonts. ..

:

Save Settings

Festore Settings

|Set Lucatiunj

| et Orientation j
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Sikma plocha

Vytvorenie telesa plochy patriacej ramu: a0 Teolbox &3

1. Stladte F4 pre zapnutie stradnicového okna ' .

2. Kliknite (R) na ikonu skupiny pevnych telies (6) a m i,
vyberte (L) prikaz na vytvorenie kocky (BOX) (7) i @‘

3. Vyberte On Ground, pretoze chceme, aby teleso patrilo ramu (8)

B

Zaskrtnite policko Lquth (9), tym urcite, ze chcete vytvorit BOX s Vami
vopred definovanou dizkou

. Do pola 10 napiste 1200 pre dizku 1200 mm
. ZaSkrtnite poliCko Height (11)

Box

. Zaskrtnite poli¢ko Depth (13)

5
6
7. Do pola 12 napiste 50 pre vysku 50 mm
8
9

. Do pofla 14 napiste 200 pre Sirku 200 mm

10.Kliknite (L) v bode 0,0,0 a tym vytvorite BOX (15)
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Sikma plocha

ain Toolbox

Vytvorenie telesa kocky:

1. Kliknite (R) na ikonu skupiny pevnych telies (6) a

vyberte (L) prikaz na vytvorenie kocky (BOX) (7)
2. Vyberte New Part (16)

3. Zaskrtnite policko Length (17), tym urCite, ze chcete vytvorit BOX s Vami
vopred definovanou dizkou

4. Do pola 18 napiste 250
5. Zaskrtnite policko Height (19) 5 tengn 1 7 |

. Do pola 20 napiste 100 20 18 | S

7. Zaskrtnite policko Depth (21) 1 x|

« Do pola 22 napiste 200 FM{.}* 20,500 ()l
- R N

* Kiliknite (L) v bode 650,50,0 a tym vytvorite BOX (23)
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Sikma plocha

Premenovanie plochy:

1. Kliknite (R) na geometriu plochy a kliknite (L) na —Block: BOX_1 — Rename (24)

2. Do pola New Name napiste meno v plnom tvare
.sikma_plocha.ground.plocha (25)

3. Potvrdte zmenu kliknutim (L) na OK

Fart: ground *
--Block: BOX 1 Select
Madify

Appearance

Object sikrma plocha ground BO% 1 Infa
. o

Mew Mame |.sikma_plocha.ground. plocha 25
) ’

Measure

Copy
OK | Apply | Cancel | [N —— 24

Fename %

|LleJactivate
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Sikma plocha

Premenovanie kocky:
1. Kliknite (R) na geometriu kocky a kliknite (L) na Part: PART_2 — Rename (26)
2. Do pola New Name napiste meno v plnom tvare
.sikma_plocha.kocka (27)
3. Potvrdte zmenu kliknutim (L) na OK

Fart: PART 2 Select
--Block: BOX 2 » M odify
Appearance
Infi
A Dhject sikma plocha PART 2 ‘J Feasure
Mew Mame | sikma_plocha kocka 27J Copy 26
(]34 Apply Cancel ‘ el
Fename k
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Sikma plocha

Zmena hmotnosti kocky:

1. Kiliknite (R) na geometriu kocky a kliknite (L) na Part: kocka — Modify (28)

2. Zmeinte polozku Define Mass by na User Input (29)

3. V poli Mass (30) prepiste hodnotu na 45, tym zmenite hmotnost' kyvadla na 45kg

4. Kliknite (L) na OK

Part: kocka Selact
--Block: B _2 Rl dify I
Appearance
Infi
Body |kucka Measure
Category IMass Properties j ey
3 Dielete
Define Mass By |User Input 29 j P
Mass| 45 30 (Dejactivate
I}{}{| 1.6252083333E+H105 [ OfftDiagonal Terms

lyy | 3.3316770833E+005
Izz | 2. 3565520833E+005

Center of Mass Marker |c:m

Inertia Referance Marker |

(8] 4 ‘ Apply ‘ Qance||
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Sikma plocha

Otocenie plochy o 15°:

1. Kliknite (R) na ikonu markera a kliknite (L) na
Part: — Marker: MARKER_1 - Modify (31)

2. Zmente pole Orientation na 15,0,0 (32)

3. Zmenu potvrdte kliknutim (L) na OK

Part: ground
—-Block: plocha
--Marker, MARKER 1 Select

hadify m
Appearance

§ Mame |.sikma_plncha.gruund.MARKERJ 7

§ Location |EI.EI, 00,00 : Measure

: Location Relative To |.5ikma_p|ncha Copy

Delete

A . Rename

¥ | Orientation ~||150,00,00

(De)activate

B Orientation Relative To ].sikma_plncha

] Sobver ID "

& [0]:¢ ‘ Apply | Clogse ‘
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Sikma plocha

Otocenie kocky o 15°: ; ie'“md
opy
1. Kliknite (R) na skupinu ikon Move (33) a kliknite (L) na | About -
. . Angle
ikonu Align & Rotate (34) s 35)

2. Zmente pole Angle na 15 (395)

4. OtocCte si model tak, aby ste mohli
zvolit os Z markera MARKER _1

5. Stlacte r a potocte si teleso plochy tak,
aby ste videli os z markera (37).

6. Kliknite (L) na os z, tym urcCite okolo
ktorej osi chcete kocku otoCit (37)

7. Stlacte Shift + f pre navrat do pohladu
FRONT (narys)
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Sikma plocha

Main Toolbox

Vytvorenie posuvného spojenia medzi kockou a plochou:

1. Kliknite (R) na ikonu skupiny vazieb (38) a vyberte (L)

N

prikaz na vytvorenie posuvného spojenia (translational) (39)

Kliknite (L) na kocku (40), tym urCite prvé teleso v spojeni
Kliknite (L) niekde na ram (41)
Kliknite (L) na marker MARKER _2 (42), tym urCite miesto spojenia

o > b

MySou vyberte os x markera MARKER _2 (43), tym urCite smer vzajomného
pohybu Casti

. '.-—;-*53:3':* .

B oo VARKER 2
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Sikma plocha

Vytvorenie meraca (MEASURE) zrychlenia kocky:
1. Kliknite (R) na geometriu kocky, mysSou prejdite a kliknite (L) na
Part: kocka — Measure (44)
2. Do pola Measure Name napiSte nazov meraca
.sikma_plocha.zrych_taziska_x (45)
Nastavte Characteristics na CM acceleration (46)
V poli Component zvolte X (47), pretoZze chceme merat’ x-ovu zlozku sily

V poli From/At vyberte .sikma_plocha.kocka.cm (48)

o 0 W

V poli Represent coordinates in: kliknite (R) a pomocou Pick mySou vyberte
MARKER _1, ktory je umiestneny v favom dolnom rohu Sikmej plochy (49)

6. ZasSkrtinte Create Strip Chart (50), tym zvolite moznost vytvorenia grafu
meraca

7. Kliknite (L) na OK, tym vytvorite novy merac
Vytvori sa graf meraCa zrychlenia taziska

Obrazok k tejto ¢asti je na nasledujlcej strane
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Sikma plocha

Part: kocka Select
--Block: BOx_2 Modify

Appearaﬁql

[nfo

Measure Mame: sikma_plocha.zrych_taziska x 45. Measure
T kocka __ Copy

Characteristic: CM acceleration 4% -] Delete
Fenarme

Compohent: o X O Y (2 0( mag47‘ artesian w (Delactivate

Fram/at: e sikma_plocha kocka.cm 48

¢ ground - -
Orientation. .. |

3
Represent coordinates in: MARKER 1 49J

Do time derivatives in:

v Create Strip Chart Jso

l CIk ‘ Apply | Cancel ‘
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Sikma plocha

© Main Toolbox

Spustenie simulacie:

1. Kliknite (L) na ikonu Interactive Simulation Controls (51)

2. Nastavte Cas simulacie End Time na 1 (52)
3. Nastavte poCet krokov Steps na 50 (53)
4. Kliknutim (L) na ikonu (54) spustite analyzu
. , . , , i simulation 24
5. V okne meracCa sa zobrazi konstantna hodnota zrychlenia |- —
taziska. Tuto hodnotu si poznamenajte pre pouzitie neskor. i{( O @
|Defau|t hd
 zrych_taziska_x
-2538.745
Time: 1.000 =—Current. -2538.
-25380
-25382
bs 08 ' Render | lcons
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Sikma plocha

Pridanie trenia do posuvného spojenia:

1. Kliknite (R) na geometriu posuvného spojenia a kliknite na

Joint: JOINT_1 — Modify (55)

V dialogovom paneli Modify Joint kliknite (L) na ikonu Joint Friction (56)

V dialdgovom paneli Create Friction ... zmerite polozku Mu static na 0.3 (57)

Zmernite polozku Mu dynamic na 0.25 (58)

Zmernte polozku Stiction Transition Velocity na 2.54 (78)

Zmente polozku Max. Stiction Deformation na 0.254 (79)

Odskrtnite polozku Bending Moment (59)

Odskrtnite poloZzku Torisional Moment (60)

Kliknite (L) na OK, tym potvrdite pridanie trenia

0 Kliknite (L) na OK, tym potvrdite zmenu
posuvného spojenia

—‘“3.00.\‘.0’.0':”9’!\3

Obrazok k tejto Casti je na nasledujucej strane
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Sikma plocha

Modify Friction ... 5
Friction Mame |FRICTIDN_1
Adams Id E
Comments |I
Joint Name | JOINT_1
Translational j
Mu Static 10.3
[Mu Dynamic |EI.25 58}
Reaction Arm |1.EI
Initial Qverlap |00

With Positive Joint Displacement

! I:’Er;r:.a.i.r;l.ﬁ‘..u.:,]lstant

rlegerl.'-llr'l il

Stiction Transition %elocit

fax Stiction Deformation

2.54

025 JO

Friction Force Preload
Effect
Input Faorces to Friction:

v Freload

0.0
| Stiction and Sliding

Fart: ground

--Block: plocha 3
--Marker. MARKER_4
Fart: kocka
--Block: BOX 2
--hlarker. MARKER_2
--harker. MARKER 3

~
v Feaction Force] [ Bending Moment

( [ Torsional Mamer

60)

59 |

Friction Inactive During:

Ol | Apply | Cancel |

Joint: JOINT 1 Sl
S hadify N
Appearance
Narme | JOINT 1 Info
First Bndy|kucka Measure
Caopy
Second Bndy|grnund
T |.|_ ational J Delete
g| Translationa -
" Rename
(De)activate

Force Display|Nnne

Impose Motion(s). .. |

Inltlal Conditions. ..

Apply Cancel
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Sikma plocha

Main Toolbox 1
Spustenie simulacie:
1. Kliknite (L) na ikonu Interactive Simulation Controls (61)
2. Nastavte Cas simulacie End Time na 1 (62)
3. Nastavte poCet krokov Steps na 50 (63)
4. Kliknutim (L) na ikonu (64) spustite analyzu
_— v v o simulation 64
5. Kliknite (R) na Ciaru v okne meraca a kliknite (L) na |
Curve: Current — Save Curve (65) i« = @
|Defau|t hd
e v s zrych_taziska_x
o (Time 1000 Curve: Current Select
D.D_ Time: 1.000 —Current: -170.0 | e T Dl 65
-1500.04 | Sﬂ?aes:rinlr:fo 1
-3000.45 05 1.0
Fender | lcons
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Sikma plocha

Vytvorenie skupiny objektov:
1. Kliknite (L) na MB —

Build - Group (66)

4. Kliknite (L) na OK, tym potvrdite vyber objektov

5. Kliknite (L) na OK, tym potvrdite vytvorenie skupiny objektov

2. V okne Group Create dvakrat kliknite (L) v riadku Objects In Group (67), otvori
sa Vam Databazovy Navigator

3. Drzte stlaceny klaves Ctrl a mySou oznacte polozky tak ako je to ukazané v (68)

iew 2003.0.1

Model 3

I Bodies/Geometry. ..
Flexible Bodies r
Baoint Mass 3

hlaterials 3

Joints...

Forces. ..

Design Yariable

Measure

T | | -

Function

Data Elements

=
L
- * v v v

Systermn Elements

ew | Build Simulate Beview Settings Tools Help

Group Name |.sikma_p|ncha.GHOUF’1

Comments J

ECthects In Group 67 FKER_A, kocka, .sikma_placha JOINT _1

Type Filter ]

Expand Groups

Expr Active |

Sroup 66 [%

- Ungroup

Controls Toolkit 3

4 | LT

+ zrych taziska x_display
zrych_taziska x
Last_Sim

+ plot_1
SELECT_LIST
VISIEILITY LIZT

L oamas

| Browse J
~ (|- zikma plocha Model |

= grourg Fart 1Tgrc

plocha Elock

HAREER 1 Harker

HMLRKER 4 68 Marker

|rID _:J + kocka Part

JOINT 1 Translati
| FRICTION 1 Friction
OK Appw Cancel ‘ + Last_Tun Analy=sis
Analysis_flags ADAME An;
steel Material

Heasure [
Heasure_C
Simulatic
Dlot
Group
Group

T Sl
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Otocenie skupiny objektov:

1. Kliknite (R) na skupinu ikon Move (69) a kliknite (L) na ikonu

Precision Move (70)

2. Pole 71 zmernte na group, tym urcite aky typ objektu chcete
pohybovat, pomocou (R) vyberte objekt GROUP1 (72)
3. Vyberte About the (73), marker (74), pomocou (R) vyberte MARKER_1 (75)

tym urcCite, ze chcete otaCat okolo osi vybratého markera
4. Zadajte uhol 5 (76), o ktory sa ma objekt otoCit

5. Rotaciu vykonate kliknutim (L) na ikonu 77

Precision Move
Rotate Translate Relocate thd |group 1 ~ [ GROUPY 72

&
@ 73([Aboutthe  ~J| marker ~ )| MARKER_1 75
5, 3 s

Ci=
SV o -

%|1D.D Load ‘ QK | Apply ‘ Close |
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Sikma plocha

Zistenie hraniéného uhla sklonu:

1. Po oto€eni skupiny o 5° spustite simulaciu

2. Ak sa teleso zoSmyklo po ploche znizte uhol sklonu plochy a znova spustite
simulaciu

3. Metddou Pokus & Omyl zistite hrani¢ny uhol kedy sa uz kocka neposuva

4. Vzdy pred otoCenim skupiny objektov vratte model do pociatocneho stavu
kliknutim (L) na dvoijitu Sipku dofava
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Sikma plocha

Overenie vysledkov zo simulacie pomocou vypoctu:

Vysledok vypocCitany v analyze:

S g
zrychlenie bez trenia: L ﬂ\ :
hraniény uhol: . [T W

Vypocet:

SE : With friction:
. — ma_.—mg-sSMO = ma, £Fy = 0:—mg- cos8 N = 0

N = mg- coso

a_ = —gsino . | N o
Maximum angle (6,,,,) at which the crate will not slide:
XF, = 0:Fp—mg- sin@,, .= 0
u,-N-mg-sin@, =0
W, -mg-cos®  —mg-sm0 =0
pEsstang e =8l
0, . = atan(p ) = atan(0.30) = 16.7°
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