ME 2210 Dynamics: Working Model Homework 05a

Kinematics of Rigid Bodies: Relative Velocity in Planar Motion
Problem 15-055 from the Handouts

15.55 Knowing that crank AB has a constant angular velocity of 160 rpm
counte ld()d\\\lse determine the angular velocity of rod BD and the

velocity of collar D when (@) 8 = 0, (b) 6 = 90°.




Open Working Model. Change the units to English. Touch the More Choices Button and change
the selection for Time to Minutes and Rotation to Revolutions.

I Working Model - [Untitled1] —— . & S D . _——— =m

] File Edit Word View Object Define Iessure Script Window Help [=[=]x]

DEH s =B S 2 KorAappa+ @ [ Runb Stopll Reset |

© O Numbers and Units [ Ii
=
- Mumbers
o Unit System: () Fixed Paint

: © FlogtingPaint & Digts Cancel
i
Splitsd]| s [Fewer Choices

4 [Foner Chices
=
#
w @ " [evoons <] velociy [jnona] v

U ooy e o
o3
ot
&
£ 3
8 =
wH b
-
uu

«|0000000 in v 0025000 in  xlbodyl2lw in  y[00) in o
[ ¢« ol v

—

1/12/2013



Create a circle at x = 0, y = 0 and anchor it in place. Create a 3-inch long rectangle using the
Rectangle Tool. Pin one end of the rectangle to the center of the circle using the Pin Joint Tool.
Place a motor on the pin joint using the Motor Tool. Double-click on the motor to bring up the
Properties Window. Change the rotational speed to 160 revolutions per minute.
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Run the simulation. Slow down the simulation by changing the Animation Step.
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Create the 10-inch-long rectangle. Attach it to the end of the 3-inch-long rectangle using a pin
joint.
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Place a circle on the panel at x = 0, y = 6 inches. Place a slot on the circle. This will be used to
locate the end of the 10-inch rectangle. Use the Selection Tool to place the end of the long
rectangle to overlap the slot.
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Delete the circle and the slot. Then use the Horizontal Slot Joint Tool to constrain the end of the
long rectangle to travel horizontally.
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Run the simulation. As you can see, the long rectangle strikes the circle. Reset the simulation and
select the rectangle and the circle using the Shift key. Select the Object Tab to set these two
objects to not collide.
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Place a graph on the panel to measure the rotational velocity of the long rectangle.
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Place a graph on the panel to measure the velocity of the pin joint at Point D.
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Run the simulation and note the values. Place your name onto the panel using the Text Tool.
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Take a screenshot of your simulation and place it in the Dropbox Folder entitled, “myname WM
Homework 05a. Save your simulation for your records.
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