EML 4550
Engineering Design Methods

HW-3

Spring 2009
1. If a manufacturing process is designed to machine a mechanical part.  It has been identified by the customer that one of the most critical dimensions must be 1.00±0.02 cm.  For any part outside this critical range will have to be removed from the process at a cost of $100 a piece.  Determine:

a) The Taguchi loss equation for the process (assume quadratic functional form).

b) The quality control engineer suggests the use of a vibration control device to reduce the deviation to ±0.016 cm at a cost of $50 per piece.  Is this a worthwhile investment?  What is the economical safety factor in this case?

c) What is the average quality loss if the following samples are produced from the process?  1.02; 1.06; 1.03; 0.98; 1.01; 0.96; 0.98; 1.04; 1.00; 0.99; 1.02; 1.04; 0.95; 1.02; 0.97
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3. If 10% of the parts manufactured by an assembly line are found to be defective.  (a) What is the probability that no defect parts be found out of ten parts randomly selected off the assembly line?  (b) If one knows that there are 3 defect parts within the 30 parts in a particular sample.  What is the probability that one finds no defect of 5 randomly selected parts within this sample of 30 parts.
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