IE 516 Manufacturing Systems 

Exam II Spring 2007    
NAME _________________________

Failure to show working will reduce your grade. 
1)  The following data are for the bond market percentage yield for the 10 year high-yield bond ( a junk bond) offered by Extremely Dubious Corporation  for a 3 month period (each with 4 weeks). From historical data, the sd of the process is 0.6 and the sd of the range is 1. 
	Week
	1
	2
	3
	4
	
	

	
	11.1
	12.3
	11.6
	10.4
	
	

	
	9.4
	13.2
	13.7
	12.1
	
	

	
	11.9
	13.2
	14.2
	13.9
	
	


Calculate the relevant values, using only the data given, and: 
a) sketch X-Bar and R charts with their associated UCL and LCL. Each month forms a data point.
SOLUTION


[image: image1.emf]X Bar R CuSum

11.1 12.3 11.6 10.4

11.35 1.9 0.9

9.4 13.2 13.7 12.1

12.1 4.3 1.05

11.9 13.2 14.2 13.9

13.3 2.3 0

Average 12.25 2.83


X-Bar Chart: XBarBar = 12.25 UCL = 12.25+3*0.6 = 14.05; LCL = 12.25-3*0.6 = 10.45

R Chart:  RBar = 2.83; UCL = 2.83 + 3 = 5.83; LCL = 2.83 – 3  so = 0

b) sketch the CuSum chart, using your calculated value of the mean of the process and with each month as a data point.
XBarBar = 12.25; Data points as shown above. 

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

See class notes

d) It costs $456 to make the first unit of a new product. How much will it cost to make the 100th  unit, if the learning rate is 0.8?
2^-a = 0.8, a = -log 0.8/log 2 = .3219

Y(100) = 456*(100)^-.3219 = $103.54

e) How many units will need to be produced before the cost is reduced to $250?

250 = 456*(n)^-.3219 =  6.47  ( =7)
f) Two machines are being considered for purchase. The SuperDuper machine has a Mean Time to Failure (MTTF) of 24 hours and a Mean Time to Repair (MMTR) of 6 hours, while the UnbelieveablyGreat machine has a MTTF of 4 hours and a MTTR of 1 hour. 
i) What is the availability of each machine?

A = mf/(mf+mr)  SuperDuper = 24/(24+6) = 0.8; UnbelieveablyGreat = 4/(4+1) = 0.8
ii) If they are being used in a serial production line what buffer inventory (in hours) needs to be kept downstream of the machine to ensure no stoppages (use mean values)? 
SuperDuper = 6 hours; UnbelieveablyGreat = 1 hour

g) The Express Mart supermarket has a checkout where customers arrive at a rate of 75 per hour and the average process time is 45 seconds.

i) What is the utilization of the checkout?

U = (75*45)/3600 = .9375
ii) What is the expected number of customers at the checkout (including in line)?

Number = 0. 9375/(1-.9375) = 15
h) What is the main advantage of Conwip over a Kanban system?  Easier to implement
i)   Calculate the minimum number of Kanbans required to avoid shortages in a workstation loop that has a demand rate of 90 per day, a lead time of 0.2 days, and a container size that holds 4 items. Assume a safety factor of 30%.
Ki > 0.2* 90 * (1+.3)/ 4 = 5.85 so 6 is minimum number
j)  A distributor of GE washers in Chicago has demand from three regional distributions: Akron (A) , Bastogne (B) and Corning (C)  with demand variability and the weights (proportion of demand) as follows:

	
	A
	B
	C

	Weight
	0.35
	0.45
	0.20

	SD (demand variability)
	40
	60
	50


The covariance between A and B is 730, A and C is 570  and B and C is 400. Calculate the standard deviation in the resultant demand from these three sources. 
w’= [ .35 .45 .2]

V=
1600   730 
570  








730     3600      400





570      400       2500
variance = w’Vw
{Note: Students were told they could leave it as above for full credit to save time, but they do need to show the w vector and V matrix. Some students did calculate the solution below}
=  1406.75 and  s.d. is 37.5  
k) How does Dell achieve mass customization in its products? See class notes
l) What are two main advantages to the computer manufacturer of the Dell direct sales approach compared with indirect sales through stores?  Lower cost, less obsolescence, information available about customers
m) A Failure Mode Effects Analysis and Criticality Analysis has been carried out on the potential failures of a gas turbine and in particular on the failure of the fuel intake sensor (the failure mode). It has been determined that the two main failure mechanisms are electrical shorts and carbon buildup. From examining historical data, it is determined that the probabilities of these two failure mechanisms are 5 and 7 (on a 10 point scale, with 10 being virtually certain) respectively, the seriousness (severity) are 3 and 6 (on a 10 point scale, with 10 being VERY serious), while both failure mechanisms are very very unlikely to be detected in the production process. Calculate the RPN for both these failure mechanisms. 
Electrical shorts PRN = 5*3*10 = 150
Carbon buildup PRN = 7*6*10 =  420
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										X Bar		R		CuSum

		11.1		12.3		11.6		10.4		11.35		1.9		0.9

		9.4		13.2		13.7		12.1		12.1		4.3		1.05

		11.9		13.2		14.2		13.9		13.3		2.3		0

								Average		12.25		2.83
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