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Crank Slider Mechanism
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Topics Covered

 Creating Points
 Creating Model with Points
« Editing Points

e Simulating model

« Measuring model

Download the file;
http://www.purdue.edu/discoverypark/PLM/SME/Tutorial 6 Crank Slider.zip
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Problem Description

In the rank-slider linkages shown, driving link AB has a counterclockwise
angular velocity w, = 30 deg/s. the lengths of the crank and slider ageand b

This problem asks for changing the lengths of therank and slider after creating
model, and simulating the model to obtain the slidés motion characteristics.
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Starting Adams and Making Settings

a. StarAdams.
. Create a new modelThe model name iSrank_Slider.
c. SelecOK.

How would you like to proceed?

f* Create a new model

 Open an existing database ™
" Impaort a file MSC.ADAMS

i Euxit

Start in | D:\Guo |

Maodel name | Crank_Slider @
Gravity | Earth Normal -Glabal ¥ j
Units | MMIKS - mm kg N5 deg |

MSE\SGFTWAHE.,

SIMULATING REALITY

()oK
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Creating Model
Creating Points

a. Select and double-clidkoint tool in Main Toolbox.
b.  Click four times to create four points.

POIMT_2

e —

Faint
o)

Add to Ground j
Don't Attach | . . . . . . . . . . . . CPOINT_3

FOIMT_1

gravity
T Ak 77 POINT_4
=1 .. I | 1 I 1 I
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Creating Model

Creating Crank

a. SelecLink tool in Main Toolbox. b.Checkwidth and ente.0cm
c. CheclOepth and ented.Ocm d. ligk POINT_1.
e. ClickPOINT_2 (PART _2 is created) f. Renam®ART_2to Crank.

POINT_2

Link

..
=) 8|k
=

INE'-.-'-.-' Fart
[~ Length
| (40.0cm)
¥ Wyidth
S gty POINT_4
¥ Depth -

CPOINT 2
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Creating Model

Creating Link

a. SelecLink tool in Main Toolbox. b. Click POINT_2.
c. ClickPOINT_3 (PART_3is created). d. RenamPART_3tolLink.

¥ ¥ POINT_2

0|7
S

[~ Length
(40.0cr) . . . . . . . . . . . . . POWNT_2

v Width ¥ POINT_1
o gravity G

(2.0cm) g
L £ PoINT_

¥ Depth .
B

(1.0cm)
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Creating Slider

a. SelecBoxtool in Main Toolbox. b. Chedlength, Height andDepth and entedOcmin each text field.
Cc. CIlickPOINT_4 (PART_4 is created). d. RendPAdRT 4 to Slider.
% "POINT 2

PR Y-

Mew Part j

W Length
(10.0crm)

W Height ¥ BOINT_1
@ gravity [
e

(10.0crm)
L FY = BOINT 4

I Depth ) s

N

F"l'"lI.Jh.IT_'?! P~

x




PURDUE Dicz;nmary Park

The Product Lifecycle Management
T artar oFf Eveallane—e

I
Center for Advanced Manufacturing

T .. I 1 1
Creating Model

Parametering Points

The coordinate positions of point B and C are showim the figure below.

AY
B(a-co$ ,,a-co$ ,)

W

1 /a

j1 X
A ¢ ~o >

C(acos,/l+\/a2 cog ,- &- b*,0)

Next, we will create three design variables DV_a, 0 b and DV_Fi to express a, b arjgl 1 respectively. Then we
will edit the points’ coordinate positions whit theexpressions mentioned above.
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Creating Model

Creating Design Variables

. . . mﬁimulate Review Settings Tools Help X|

a. SelecBuild/Design Varialbe/New Model , Namel Crank_Sider DV a @

from drop d'own men.u. Bodies/Geometry. . TYPEm Units [ length (© -
b. EnterDV_ain Namefield. Flexible Bodies  »
c. Selectengthin Units field. Eoint Mass b Standard alue) 200 0
d. Enter200in Standard Valuefield. Materials R . walue Range by | Absaolute Min and Max YWalues @j
e. SelectAbsolute Min and Max JElLE. _ _ _ Min. Velue] 0.0 @

Valuesin Value Rangeby field. Forces... hdanc,tvialue (g U (9)
f. Enter0in Min. Value field. Design wariable - Allow Optimization to ignore range

Measure

g. Enterl000in Max. Value field.

Function " List of allowed values

Data Elements 3

System Elements  »
Group
Ungroup

Controls Toolkit »

Ik | Apply | Cancel |
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Creating Model

Creating Design Variables

s = = ] = -
x x
Create another two
. . Marne . Crank_Slider.DV_b Narme | .Crank_Slider.D%._Fi
Design Variables:
Tg,rpel Real j nit= I length j Tj.rpel Feal 'I LInits I angle j
DV_b andDV_Fi Standard “alue | 500.0 standard Yalue | 45
“alue Range by | Absolute Min and Max “alues j “alue Range by | Absolute Min and Max Values j
tin. “alue | 0.0 fdin. “alue |0
Max. Yalue | 1000.0 hlax. “alue| 360
[ Allow Optirnization to ignore range ™ Allow Optirization to ignore range
[~ List of allowed values [ List of allowed values

] | Anply | Cancel | 24 Apply Cancel
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Creating Model

Editing Points

a. Selecflool/Table Editor from drop down menu.

Tools Help “# Table Editor for Points in .Crank_Slider |
Command Naﬂgatur... v/ l
Database Mavigatar... 23]

Function Builder. .. Loc X Loc ¥ Loc 7
Table Editar... POINT 1 |0.0 0.0 0.0
POINT 2 |250.0 300.0 0.0
POINT 3 |550.0 0.0 0.0
POINT 4 |550.0 50.0 0.0

fio | ifi |?5III.D Apply | OK

Flugin Manager. ..

Measure Distance. .

Angregate Mass. ..

Merge Two Maodels. ..
lodel Tapolagy Map
odel Yerify

System Command. .
Eead Cormmmand File FZ2
Log File...

facro »
femnu »

Dialog Box »

Furge Cache Files

" Parts ¢ Markers & Points ¢ Joints ¢ Forces  Muotions ¢ “ariables CreatelFiIters... | c
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Creating Model
Editing Points

Click Loc_X field of POINT_2.
Enter(DV_a*cos(DV_Fi))in text field.

Click Enter key on the keyboar( Enter
SelectApply. The mechanism is shown as Fig. b.
Follow the steps above, en(BV_a*cos(DV_Fi))in Loc_Y field of POINT_2.
The mechanism is shown as Fig. c.

© 20 T o

7 Table Editor for Points in .Crank_Slider

T3]
v’ | .. fix) i:fm| | (DV_a*cos(DY_Fij) @
Loc X Loc % Loc £

POIMT 1 0.0 0.0 0.0

POINT 2 |iD% a™ COS(DY_Fij) (a) |300.0 0.0

POINT 3 |650.0 0.0 0.0

FPOINT 4 |650.0 -50.0 0.0

© Pars ¢ Markers & Points © Joints ¢ Forces © Motions © Variables Create | Filters. ..

Loc X Loc ¥ Loc £ il .
POINT 1 |IIIIII 0.0 0.0
|POINT 2 |iDv a* COSDY Fij) (DV a* SINDY Fij) @ 0.0 Fig. c
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Creating Model

Editing Points

a. Click Loc_X field of POINT_3
b. Intext field, enter

(DV_a*cos(DV_Fi)+sqrt(DV_a**2*cos(DV_Fi)**2-(DV_a** 2-DV_Db**2))).
c.  ClickEnter key on the keyboar: Enter '
d. SelecApply.

The mechanism is shown as Fig. a.

Fig. a

77 Table Editor for Points in .Crank_Slider x|

: o
1.3 o
v él fix) i:ﬂi]| I[D‘v’_a*c|:|s(DV_Fij+sqrt(D‘xf_a*"?*cns(DV_Fi]l“Q-(DV_a“E-DU_h“E)])  Apply | OK |
Loc X Loc ¥ Loc £
POIMT 1 |00 0.0 0.0
POINT 2 |(DV_a* COS{DY_Fi) (D% _a * SINDY_Fil) 0.0
POINT 3 | Fiy™2 - (DV a™2 - D% b™2))) |0.0 0.0
POINT 4 |650.0 -50.0 0.0

 Parts ¢ Markers & Points ¢ Joints ¢ Forces ¢ Maotions € Variables Create | Filters... | Sortil
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Creating Model

Editing Points

Click Loc_X field of POINT_4
enter(DV_a*cos(DV_Fi)+sqrt(DV_a**2*cos(DV_Fi)**2-(DV_a** 2-DV_b**2))-50) in text field.
Click Enter key on the keyboar( Enter
Enter-50in Loc_Z field of POINT 4.
SelecOK.
The mechanism is shown as Fig. a.

©T 20 T o

% Table Editor for Points in .Crank_Slider

\b) @
V/ %l f(X] i=ﬁi] I[D‘v’_a * cos(DY_Fi) + sgrifD_a™2 * cos(DV_F)™2 - (DV_a™2 - DW_b™27)-60)  Apply | |
Loc X Loc Loc 7
POINT 1 0.0 0.0 oo
POINT 2 (D% a* COS{DW_Fil) (O a * SIMDY Fij) oa
POINT 3 (D% _a ™ COS{DY_Fi) + SARTDKO.0 oo
POINT 4 fi=2 - (Dv a=2 - Dv b=y -(@)]-50.0 0.0 @
 Parts ¢ Markers & Points ¢ Joints ¢ Forces ¢ Maotions € Variables Create | Filters... | Sorting... | Wi
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Creating Joints

a. Create three revolute jointEOINT_A, JOINT_B, JOINT_Cr.
b. Create one translational joinOINT_Ct.

DIMT_Cr

I
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Creating Model

Creating Motion

Add a motion MOTION_1) to JOINT_A.
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Creating Model

Modifying Design Variables

a. SelecBuild/Design Variable/Modify from drop down menu.
Click DV_ain Database Navigator.

c. SelecOK.
Modify Design Variable dialog box appears.
x
— B x
- Crank_Slider Model "‘IE""WEIE"‘*#_EI
. 0 pariol e Tg,fpel Real 'l Units I length
IEL ] Variable
bv_Fi Variable Standard Yalue | 200.0
l—, . . . t i Library
Build Simulate Heview Zettings Tools | + MDI Library “alue Range by | Absolute Min and Max ‘v’aluesj
hodel 3
— hin. “alue|0.0
Eodies/Geometry... Mex. Volus TR RN
ax. Walue :
Flexible Bodies 2
Puoint Mass 3 [ Allow Optimization to ignore range
T v Filter |* IEirnwse... j
aterials C :
. All Objects j ™ List of allowed values
Joints. ..
Forces... Sotby [Type  »| I Highlight +| - | -
Desigh Wariable
Measure @ Ol | Cloge 24 Apply Cancel
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Creating Model

Modifying Design Variables

d. Chang@00.0to 100.0in Standard Valuetext field.

e. SelecdK.
The mechanism is shown as Fig. a.

x
Namel oY a
T}rpelm Units I length
Standard Yalue| 100.0 (d)
“alue Range by | Absolute Min and Max “alues j W
Min. alue|0.0 ¥ :
Max. “alue| 1000.0 W

[ Allow Optirnization to ignore range Fanity
Fig. a _ﬁz‘;

[T List of allowed values

@OK | Apply | Cancel |
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Automating the Model

Creating a Custom Dialog Box

a.  From th@ools menu, point tdialog Box, and then sele@reate. Tools Help

. . C d Mavigatar...
The Dialog-Box Builder appears. =Amang Fargater
Database Mavigator. ..

Eunction Builder. ..
Tahle Editaor...
Flugin Manager...

7 Dialog-Box Builder: No Box Dpen =10 x|

Dialog Box Edit Create Options Preferences

heasure Distance. ..

Attributes: I Layaut = il ll Aggregate Mass. ..
bderge Two hodels...

hlodel Topology hMap
hadel Werify

System Command. ..
Eead Cormmand File F2

Log File...
Macro 3
henu 3
Dialog Box I_rmtw@
Apply | Bt | Purge Cache Files Modify. ..
Display...
Delete. ..
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Automating the Model

Creating a Custom Dialog Box

a. From th®ialog Boxmenu, selediew.
The New Dialog Box appears.
. IntheNametext box, enteParameters
c. From theCreate Buttonsoption, selecOK , Apply andClose
d. SelecOK.
ADAMS/View displays your custom dialog box.

Dialog Box Edit Create Options Prefe

ey | £ x
Fit Library: | gui
PBams. . Mame: | Parameters @
Attributes

Create Buttons:
[Delete
Expart v v DK@IV Apply T Cancel
Display ¥ Close [ Help
Undisplay
Update , d) QK Cancel
Change Al »
Exit
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Automating the Model

Adding Fields to the Dialog Box

a. From the Dialog-Box Build€&reate menu, seledtield.

Inside the dialog box, click near the top cenfeight area of the dialog box, which is where tieéd should
appear.

c. Double-click on the field to select it.
d. Drag the field to adjust its position.
e. Drag the reshape handles to resize the fielde,Hteep the default shape.

o

- Reshape handles
Dialog Box Edit | Create Options Pref

— Label
T ILLA ] —
Field @

Dialog Box "Farar Buttan

Toggle Button

Left: EEE
Separator
width: |41 Sheer
Option kenu
Units: | F Radio Box

Button Stack
Container
Tab Caontainer
Data Table

Predefined »
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Automating the Model

Adding Fields to the Dialog Box

f.  Create another two fields underneath the firg.on
g. Remove these two fields to match the positiotheffirst field.

} Paramekters :" Parameters
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Setting Preloads to the Fields

Double-click on the first field to selett i
Set the Dialog-Box Buildéittributes option menu to/alue.
SelecNumeric in Field Type.

Ented00in Preload String text field.

Seleot\pply A Dialog-Box Builder: Modifying "Parame -0 x|
Dialog Box Edit Create Options Preferences

® 20 T o

Field "field_1" Attributes: [vale (b) =| & ¥

Field Type Mumeric Type | Real © Integer © Loc_Or ¢ Mode_|D

7 Parameters

" String Lower Check f* PMone & = { ==
" Object Laweer Lirnit

o N”me”@ Upper Check | pone < ¢ <=
" File

Lpper Limit

I~ Required ¥ Editable Preload String: 100 (d)
[T Execute Crds on Exit

Murmber of Values: |1

@Appl}f | Reset |
1 .. I 1 1 I 1 N ™1
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Automating the Model

Setting Preloads to the Fields

Double-click on the second field to select
Set the Dialog-Box Buildéittributes option menu to/alue.
SelecNumeric in Field Type.
Ente500in Preload String text field.
SelecApply.

"7 Dialog-Box Builder: Modifying “Parameters" =10l x|

® 20 T o

Dialog Box Edit Create Options Preferences

Field "field_2" Attributes: [value (b)

Al ¥

Field Type Muretic Type | Real ¢ Integer © Loc_Or ¢ MNode_|D

-
—

A Parameters

 String Lower Check |6 bone ¢ = ==
" Object Laweer Limit

< Numer@ Upper Check (& pope ¢ = ¢ <=
" File

LIpper Lirnit

I Required ¥ Editable Preload String: [500  (d)
[T Execute Crnds on Exit

Mumber of Walues: | 1

@Apply | Reset |
=71 ... I 1 1 I 1 I ™I
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Setting Preloads to the Fields

Double-click on the third field to seletct i
Set the Dialog-Box Buildéittributes option menu to/alue.
SelecNumeric in Field Type.
Ented5in Preload String text field.
SelecApply.

7. Dialog-Box Builder: Modifying "Parameters™ - O] x|

® 20 T o

Dialog Box Edit Create Options Preferences

e Atrbutes: |vae (b) =) 4l ¥l

Field Type Mumeric Type | Real © Integer © Loc_Or ¢ MNode_ |D
" String Lawer Check = pone © = ==

© oneet Lower Limi
o Numerl@ Upper Check (@ None ¢ < <=
Upper Limit

I~ Reguired ¥ Editable Preload amng;|45 @
[T Execute Crds on Exit

Murmber of ¥alues: |1

@Apply | Heset |
/1 ... IS 1 1 I 1 NS ™I




PURDUE Nez amary Park

The Product Lifecycle Management
T arter of P | Py

f
Center for Advanced Manufacturing

T .. I 1 1 I 1 NN T
Automating the Model

Adding Labels to the Dialog Box

a From the Dialog-Box Build€reate menu, seledtabel.
b. Inside the dialog box, click to the left of thist field, which is where the label should appear.
c. Double-click on the label, to select it.

d. Setthe Dialog-Box Buildeittributes option menu tdAppearance

e. Replace the contents of thabel text box, witha (mm).

f.

SeIeCtApply to make the Change in the d|a|09 bOX. "7 Dialog-Box Builder: Modifying “Parameters™ -0l =]
Dialog Box Edit Create Options Preferences
0| In|i5| Si| M| iSijm| E | A [PV A ¥ A
_Create Optians Pre Label "label 4" Attributes: | Appearance j A ¥
| Label @) x|
: Field Label Text: L) @ Anpears
B Resizing
| utton lzan File: Help
1 Toggle Button
Separator Justified:  Left ©° Center ¢ Right
" Slider
i Ciption kenu
i Fadio Box

Button Stack

@Apply | Reset |
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Adding Labels to the Dialog Box

g. Create second labdd,(mm) to the left of the secoriéield.
h.  Create third labeF:i (deg)to the left of the thirdrield.

BIR porameters
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Adding Labels to the Dialog Box

a.

Draw a kinematic sketch of the crank slider meimnsave it akinematic sketch.bompin some dircroty. Such
as D:\Guo\Toturials\Tutorial 6-Crank Slider.

From the Dialog-Box BuildeCreate menu, seledtabel.

. Inside the dialog box, click to the near left tmpner, which is where the label should appear.
d. Double-click on the label, and drag the reshaplles to resize the field.

der: Modiying “Param
a b Create Options Pre
Fi

| ©

Field

2 Parameters
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Automating the Model

Adding Labels to the Dialog Box

e. Set the Dialog-Box Buildéttributes option menu tdAppearance
f. In Icon File text field, entdd:\Guo\Toturials\Tutorial 6-Crank Slider\kinematic sk etch.omp.
g. SelecCenterin Justified option.

h.  SelecApply to make the change in the dialog box. The kinensktatch of the mechanism appears in label area.
A Dialog-Box Builder: Modifying "Paran =10 x|

Dialog Baox Edit Create Options Preferences

Label "label 7 Attributes: IAppearance e il ll

Label Text: label

Iean Eiler CovSuohToturialshTutorial B-Crank Sliderfkinematic sketch. brp @

 Left & Center T Right

Justified: @

®App|y | Reset |
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Automating the Model

Assigning Commands to the Fields

a. Double-click the background of the dialog box.
b. SelecCommandsfrom Dialog-Box BuilderAttributes pull-down menu.

:}l Dialog-Box Builder: Modifying “Parameters™ - II:I|5|
Dialog Box Edit Create Options Preferences

Dialog Box "Parameters” Aftributes: | Appearance ¥ Al ¥
. Layout
Title Text: I Farameters Appearance
I Can Be lconified lcon Lahel: (Commands

¥ Can Be Resized

¥ Has Decorations

Apply | Reset |
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Assigning Commands to the Fields

c. Inthe command window, enter
variable modify variable=.DV_a real=%field 1
variable modify variable=DV_b real=$%field_2
variable modify variable=DV_Fi real=%field_3
d. SelecApply.



Automating the Model

Testing the Dialog Box

a. SelecOptions/TestBox from drop-down menu.
Changeto 200 b to 400andFi to 30.

c. SelectApply.
The mechanism should be changed as shown fromtBidrig.b. Fig.a

® Iyl

Fig.b



Automating the Model

Modifying the Menu

a. Selecflools/Menu/Modify from drop-down menu.
b. At the bottom of the menu, enter

MENU1 &CDB
NAME=Custom Dialog Box
HELP=0Open Custom Dialog Box
BUTTONZ2 Parameters
HELP=Modify the Parameters
CMD-=int dia disp dia=.gui.parameters



Automating the Model

Modifying the Menu

a. SelecApply from drop-down menu in Menu Builder.
The menu modified appears shown as Fig.a .

(@

Fig. a



Automating the Model

Opening the Dialog Box

a. Close Parameters dialog box.
b. SelectCDB/Parametersfrom drop-down menu.
The Parameters dialog box appears.



Simulating the Model

The End



