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1.  An automated fixture is being considered to improve a manufacturing process (see current rate 

information, below).  If it is implemented, it will reduce the cycle time by 10.8 s to 43.2 s/part.  It will 

also allow a 4.8% reduction from the current operator cost as less trained labor will be required, and it 

will allow the use of older machines that have already been depreciated – saving 19.20% off of the 

current machine rate.  If the current MARR is 9% APR, compounded monthly, what is the maximum 

that can be spent to construct the tooling, if it must meet a 3 year payback?  

 

 

Current Rates: 

Labor Rate: $18.75/hr 

Machine Rate: $8.04/hr 

Production Req’d: 640 pieces/yr 
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2.  A lathe is used to turn the diameter of an SAE 1040 steel work piece at 185 BHN from 2.40 

inches to 1.85 inches.  The cutting speed chosen is 110 (not to be exceeded), and the feed is 

0.016.  The length of the cut is 14.93 inches. 

 

 a.  What are the most appropriate U.S. Customary units for the cutting speed? 

 

 

 

 b.  What are the most appropriate U.S. Customary units for the feed? 

 

 

 

 c.  Assuming sufficient power, is it appropriate to make this depth of cut if it is a roughing cut?  

 (Briefly justify your answer from the presented slides.) 

 

 

 

 

 

 

 

 d.  Calculate the cutting time required to make the cut, as specified. 

 

 

 

 

 

 

 

 

 

 e.  Calculate the material removal rate for the cut, as specified. 

 

 

 

 

 

 

 f.  If the unit power for carbon steel at 185 BHN is 240,000 in-lb/in
3
, estimate the  cutting force  

 for the specified cut. 
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3.  A face milling operation is being performed on a brass piece with a 6 inch diameter, 8-toothed HSS 

cutter.   

 

 a.  Using a feed of .025 in/tooth, and a cutting speed of 180, find the cutting time (to the nearest 

 second) if the length of the cut is 15.00 inches, and the width of the cut is 2.50 inches. 

 

 

 

 

 

 

 

 

 

 

 

 

 b.  Find the material removal rate for the cut in Question 2a if the depth of cut is 0.025 inches.   

 

 

 

 

 

 

 

 

 

 

 c.  Assume that the unit horsepower for brass is 0.8 hp-min/in
3
.  Can this particular cut be made 

 on a 2 hp mill if the tooling is new and the motor is 75% efficient? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


