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1.   A product has 300 components with the probability of each part being available for assemble for 97%.  What is the probability of all parts being available for assembly (assuming the probabilities are independent)?  What is probability when the number of parts is reduced to 25 (assuming everything else remains the same)?
300 Parts:  (0.97)^300 = 1.075 x 10-4 = 0.01075%

25 Parts: (0.97)^25 = 0.467 = 46.7%
a. Briefly describe why the 3 in the formula for calculating the design efficiency in the Boothroyd-Dewhurst approach is included.
Design Efficiency = (3*Nm )/ Tm 
The number 3 is in the formula to enable a potential design efficiency of 100%.  For example, if there are 10 parts to an assembly and each part is found to be required, Nm = 10.  Tm which consists of handling time and insertion time can only theoretically be as low as 30 since the T of each part is >= 3.  So the design efficiency without the 3 in the numerator could be no higher than 33.33%.  With the 3 in the numerator, 100% design efficiency is possible.   
b. What are the 3 criteria used in the Boothroyd-Dewhurst approach for determining if a part is a candidate for elimination
If the answer to all 3 questions is no, then the part is a candidate for elimination.
1. Does the part move with respect to all the part already assembled?
2. Does the part have to be made of a different material or be isolated from all other parts?
3. Must the part be separate from all other parts to allow assembly?
c. Name the five major phases of the Six Sigma methodology.  
Define,  Measure,  Analyze, Improve, Control
d. Clearly state at least one technique/activity performed in each major Six Sigma phase.
Define = Define scope, create process map

Measure = Calculate the process capability index, create control charts, C & E Matrix

Analyze = FMEA, Gauge R&R

Improve = Design of experiments

Control = Process capability index, control charts
e. The customer requirements of a film production process require that the thickness of the film be no thicker than 0.0100” and no thinner than 0.0050”.   An estimate for the process standard deviation has been calculated to be 0.0008”.  Calculate the potential process capability index for the film production process.
Cp = (0.010 - 0.005) / (6 * 0.0008) = 1.0417

f. Is the film production process potentially capable? Why?

Yes, because the Cp >= 1.0

g. In order for the actual process capability to be equal to the potential process capability, what would the process mean of the film production process have to be equal to?
The process mean just has to be centered between the upper and lower spec limit.  i.e. process mean = 0.0075” .
















