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1. Atop surface of a 4x5x1 inch® workpiece is to be cut 0.45 inch in depth by a 1 inch diameter
ball endmill cutter. After an operator studies properties of the cutter and the workpiece, he
decides that he can cut as deep as 0.25 inch each time. (30 points)
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1.1 What are possible maximum and minimum values of step-over in this problem?

1.2 What step-over would you use to keep scallop height less than 0.05 inch?



1.3 If the workpiece travels at 10 in/min, with that step-over, calculate an average MRR.
Assume that scallop height is very minimal and negligible.

1.4 How much time would you need to complete the cut?



2. Discuss the advantages and drawbacks of each toolpath profiles. Mark * at the profiles
which are available to choose in NX CAM. (10 points)

Toolpath design advantages drawbacks

One-way

Zigzag

Contour

Spiral




3. Specify directions of principal axes (X-Y-Z) of the machining center in the CAD/CAM lab of IE

- department (by drawing arrows in the following figure to represent the +/- directions).
(10 points)

S



4. What are cutter locations in a machine coordinate system (Mx-My) when a 0.5 inch
diameter cutter is cutting at the middle of edge AB, AC, and BD? The pentagonal workpiece
is symmetrical about S axis. (30 points)
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5. From

unit: cm

.................................................................................................................................

the picture below. Answer the following questions. (20 points)

4.1 What a minimum degree a cylindrical robot would need to pick up a nut and tighten it
onto a bolt installed on the wall? Draw a picture to illustrate your answer.

4.2 Calculate the robot reach and stroke in both horizontal and vertical direction?



3.3 Calculate the robot’s work envelope volume.



