IE 516 Manufacturing Systems 

Exam II Spring 2006    
NAME _________________________

Failure to show working will reduce your grade. 
1) Customers arrive at a checkout point at Rubbish-R-Us at a rate of 90 per hour; the average process time is 35 seconds with a standard deviation in the process time of 8 seconds.

a) What is the utilization of the checkout point? 
b) What is the expected number of customers at the checkout point (including in line) assuming random arrivals and processing times?
c) What is the natural coefficient of variation?

d) If the times remain independent, what will be the mean and variance for a group of 25 customers? 
2) The customer requirements of supply chain process require that the delivery time for a product be no more than 7 business days (=USL) and no less than 3 days (=LSL).   An estimate for the delivery process standard deviation has been calculated to be 0.7 
a) Calculate the potential capability index for the delivery process.
b) Is the delivery process potentially capable? Why?
c) In practice, the mean is measured to be 5 days.  What is the actual process capability?
d) Describe (briefly) the main elements of the “House of Quality”
e) Use an example to show how Quality Function Deployment is used.
f) Briefly describe how XBar and R charts are used.

g) What are “specials”, “run violations” and “trend violations” in XBar and R Charts?

h) What is the main method for determining the average and the control limits in XBar charts? 

i) Briefly describe how Hewlett-Packard reduced supply chain problems for their printers for the European market.

j) How does a CONWIP system differ from a conventional MRP System?
k) A Failure Mode Effects Analysis and Criticality Analysis has been carried out by an intern, Ima Genius, a UoI IE  student, on potentially failure of a MP3 player and in particular on the failure of the hard drive sub-assembly (the failure mode). Ima has determined that the two main failure mechanisms are internal hard drive failure and electrical connector failure. From examining historical data, Ima determines that the probabilities of these two failure mechanisms are 2 and 3 (on a 10 point scale, with 10 being virtually certain) respectively, the seriousness (severity) are 6 and 7 (on a 10 point scale, with 10 being VERY serious), while both failure mechanisms are very unlikely to be detected in the production process. Calculate the RPN for both these failure mechanisms. 
l) 100 units are produced with defects per unit as shown in the Table below. Calculate the DPU.

	Defects
	0
	1
	2
	3

	Number of Units
	65
	20
	10
	5


m) If there are 5 opportunities for defects in each unit, calculate the DPO and DPMO.

n) Assuming there is a Poisson Distribution for a process with a historic DPU of 0.60, calculate the yield.

o) A process has three sequential steps with a yield of 95%, 96%, 98% respectively. Calculate the Rolled Throughput Yield, the normalized yield and the TDPU















