ME 314 August 22, 2011

Chapter 1 HW Hints

Problem 1.1. The purpose of this problem is to see if you can identify some planar four-bar linkages in the real
world. It seems to me that taking a photo of a linkage is easier than sketching it, but either one is all right. If you
can’t find six different examples, just include as many as you can.

Problem 1.2. Let’s agree on the following link length assignments:
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where the link numbering proceeds CW. You are to examine the four “inversions” of this mechanism (first link 1 fixed,
then link 2 fixed, etc.).

If you do this problem manually, all you can do is sketch the “fixed” link along the bottom, then sketch the other
links in position above it. It is pretty tedious to try and “animate” the mechanism manually, yet unless you see the
animation you don’t really get much out of the problem.

(Extra Credit) If you model each mechanism in ADAMS, then you can view the animation of the mechanism (I will
show that in class when I discuss the homework).

It is a little tricky to solve the geometry of each mechanism so that you can enter it using ADAMS; we will meet in
room ME 310 Friday 8/26 and I'll demonstrate using one of the configurations.

To make the mechanism “move” you must specify an angular velocity of either a joint or a link:

e If the “crank” can make a continuous revolution (link “s” in text Figure 1.28a and 1.28b) you can assign an
angular velocity to the JOINT between the crank and the ground.

e In the “drag-link” and “double-rocker” configurations, the coupler link (link “p” in text Figure 1.28c and link
“s” in text Figure 1.28d) is the link that can rotate through one full revolution. In this case you must assign an
angular velocity to the LINK itself, not the joint.

Specifying the angular velocity of a JOINT and specifying the angular velocity of a LINK (e.g. a rigid body) is
somewhat different. Section 3.5.2 in the ADAMS Guide tells how to do this.

Problem 1.4 (ADAMS). Only do this problem in ADAMS. You could create link 3 as a “triangle” with an apex at
point C, or you could create a straight link 3 from A to B, then another link out to C, and join that part to link 3.
Ask me how to join two bodies in ADAMS and I’ll show you.

Problem 1.5. The mobility m is simply the number of DOF of the mechanism. Use the Kutzbach criterion of text
Equation (1.1). Note that a pin joint constrains 2 DOF, and a sliding pin joint constrains 1 DOF.

None of the mechanisms shown has more than 2 DOF (that is kind of a poor hint, but better than nothing...).

Problem 1.16: I did this problem two ways:

(a) T built a model of the Roberts’ mechanism using cardboard and thumbtacks—my wife and kids thought it was
great! I honestly think that’s the easiest way to do this problem. I’ll include a photograph in the final HW solution.

(b) I created an ADAMS model of the Roberts’ mechanism. One advantage is that I was able to get a quantitative
measure of the accuracy of the straight line.

However you do it, please apply Grashof’s law (text Section 1.9) to check whether the mechanism has continuous
rotation.
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Problem 1.17: Refer to text Figure 1.11. Assuming right-hand threads for both threads, as the crank is turned
clockwise (viewed from the right), the screw will move to the left relative to the frame, while the carriage will move
to the right relative to the screw. The overall carriage displacement is the difference of the two.

Note that in the thread designation %”~ 16NF there are 16 threads per inch. This information should be sufficient to
calculate the carriage displacement. This problem is not really difficult, but may require some thought...

Although the problem asks for the distance moved in ten revolutions, the distance moved in one revolution is the
pitch.



