1. Double-click the RecurDyn
icon on the Desktop to run
RecurDyn.

2. Enter "Four_Bar_Link" in
the Name box and click OK
to create a new model.
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\' 2. Creating a Four-Bar

1. Onthe Home tab, in the

Working Plane group, enter
"50" for the XGridSize and
YGridSize coordinates
respectively.

On the toolbar, click the
Grid button to display the
grid.

On the Professional tab, in
the Body group, click Link,
and then select the Point to
Point option. Click the origin
(0, 0, 0) and then point (400,
500, 0) on the work pane to
create Bodyl.

Repeat step 3 to create two
more bodies.

- Body2: [400,500,0], [1300,700,0]
- Body3: [1300,700,0], [1000,0,0]
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W 3. Adjusting the

On the work pane, double-
click Bodyl to enter Body
Edit mode.

Select the Link1 body and
press P to open the
Properties dialog box.

In the Properties of Link1
dialog box, click the Link tab,
and enter "30" for the First
Radius and Second Radius.

Enter "10" for the Depth.

Click OK to close the dialog
box.

Click the Exit button to exit
Body Edit mode.

Repeat the same procedure
for both Body2 and Bodya3.
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' 4. Creating a Joint
1. On the Professional tab, in Q B =H=R %)=
the J0|nt group’ CI|Ck SubEntity I Analysis I Professional

Revolute. 1L @ 1 -]
2. On the WOI’k pane’ CIICk Marker Ellipsoid  Cylinder -

Ground, click Body1, and

then click the origin (0O, 0, 0).

3. Repeat step 1 and click
Bodyl, click Body2, and
then click point (400, 500, 0)
on the work pane.

4. Repeat step 1 and click
Body2, click Body 3, and
then click point (1300, 700,
0) on the work pane.

5. Repeat step 1 and click L a0, 70.0] -

Body3, click Ground, and
then click point (1000, 0, 0)

on the work pane.



\' 5. Checking the Degrees of Freedom

1. On the Analysis tab, in the
Simulation Type group, click

Pre Analysis.
Click Simulate.

After running the simulation,

scroll through the Message

window at the bottom to see

if "Kinematic Degree of
Freedom = 1" is displayed.
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\V 6. Creating a Joint Motion

1. On the work pane, select
RevJointl and press P to
display the Properties
dialog box. In the Properties
of RevJointl dialog box,
click the Joint tab, and
select the Include Motion
check box.

Motion

2. Click Apply to apply the
changes.
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\V 7. Creating a Motion Expression

In the Properties of
RevJointl dialog box, click
the Joint tab, and then click
the Motion button.

In the Motion dialog box,
click to select
Displacement (time).

Click the EL button.

In the Expressions List
dialog box, click Create in
the bottom-left corner.

In the Expression dialog
box, enter
"Motion_Expression" in the
Name box.

Enter "360D*TIME" in the
Expression input box.

Click OK four times until the
Properties of RevJoinl
dialog box closes.

vloint1 [ Current Unit : N/I

es o
General | Connector | Jaint

Type | Revolute

|

~Motion

Motion Gj

E Include Motion

~Initial Conditions
Paosition (PV:R)

[ Include Initial Conditions

Velocity (R/T)

[ strict Initial Conditions

~Friction
[ Include Friction Q Sliding Sliding & Stiction
Force Display Inactivate |v|

Motion

Type |Standard Motion

Displacement (time) @

~ Expression

Name

Expression

OK ] [ Cancel Apply

Mame |Motion_B(pression 6

3600°TIME|

Available

Argument List

[=)-Awe Function expressions 3
[#-Fy Fortran 77 Functions

F; Generic force
- Spedfic force

[ Jdt System element

D

K ————
7Y

[ Cancel ] [ Apply ]




\' 8. Performing Dynamic Analysis
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Playing the Animation
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\V 10. Analytical Solution

« Equation for calculating the
degrees of freedom

« Example calculation of the
degrees of freedom of a four-
bar linkage

The degrees of freedom of a model are determined by the number of rigid bodies, and
the number and type of joints. Each object has a total of 6 degrees of freedom. You
can calculate the total number of constraint equations by multiplying the number of
constraint equations per joint type with the number of joints, and then adding the
products of all the joint types.

Calculating the degrees > Body Num.x6
of freedom of a system : - " Int Num x Cnst Num.
System DOF

The following is an example calculation of the degrees of freedom of a four-bar linkage
model. The total degree of freedom of the model is 1. This example is a desirable
modeling of a four-bar linkage system.

(R) Revolute Joint
) Universal Joint
(8) Spherical Joint

3x6=18
— (Rev2x5+Univlx4+Sphl1x3)=17
System DOF= 1




