IE 516 Manufacturing Systems 

Exam II Spring 2008    
NAME _________________________

Failure to show working will reduce your grade. 
1) The customer requirements of a supply chain process require that the delivery weight for a product be no more than 1.03 kilograms and no less than .992 kilograms.   An estimate for the standard deviation of the delivery weight has been calculated to be 0.01 
a) Calculate the potential capability index for the process.
Cp = usl-lsl /6s = 1.03 - .992 /(6* .01) = .6333
b) Is the delivery process potentially capable? Why?

No. Cp <1 indicates process spread greater than customers spec. spread

c) In practice, the mean is measured to be 1.01 kilograms.  What is the actual process capability?
Cpk = min (Xbar – LSL/3s, USL-Xbar/3s) = min (1.01 - .992/3*.01, 1.03 – 1.01/3*.01) = min (0.6, 0.667) = 0.06
d) 150 units are produced with defects per unit as shown in the Table below. Calculate the DPU.

	Defects
	0
	1
	2
	3

	Number of Units
	106
	24
	15
	5


e) If there are 4 opportunities for defects in each unit, calculate the DPU, the DPO and DPMO.

DPU = D/U = 106*0 + 24*1 + 15* 2 + 5*3/150 = 69/150 = 0.46
DPO = DPU/O = 0.46/4 = .115
DPMO = DPO *10^6
f) Assuming there is a Poisson Distribution for a process with a historic DPU of 0.1, calculate the yield.

Y = e^-DPU = e^-.1 = 

g) A process has four sequential steps with a yield of 97%, 93%, 98% and 97%respectively. Calculate the Rolled Throughput Yield, the normalized yield and the TDPU

RTY = .97* .93*.98*.97 =  0.8575

Normalized Yield = 4th sqrt(0.8575)

TDPU = -ln(RTY) = -ln (0.8575)

i) What is the main advantage of using a CuSum chart? See class notes
ii) What is the main difference between mass production and mass customization? See class notes
h) What are the main causes of the Bull Whip Effect? See class notes
i) 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
j) A Failure Mode Effects Analysis and Criticality Analysis has been carried out on the potential failures of an engine and in particular on the failure of the engine control system (the failure mode). It has been determined that the two main failure mechanisms are software issues and solder cracks. From examining historical data, it is determined that the probabilities of these two failure mechanisms are 2 and 6 (on a 10 point scale, with 10 being virtually certain) respectively, the seriousness (severity) are 7 and 5 (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. 
i) Calculate the RPN for both these failure mechanisms. 

ii) How is the RPN used?

Software PRN = 2*7*10 = 140

Solder Cracks PRN = 6*5*10 =  300
RPN allows for concentration on mechanisms with higher RPNs
2) The following data are for monthly sales offered by Rubbish Products Inc.  for a 3 month period (each with 4 weeks).  
	
	Week
	Week
	Week
	Week
	
	
	

	
	1
	2
	3
	4
	
	
	

	Month 1
	106
	96
	102
	100
	
	
	

	Month 2
	88
	113
	105
	110
	
	
	

	Month 3
	99
	101
	104
	98
	
	
	


Calculate (from this very limited set of data)

a) Xbar, R for each month

b)  XBarBar and RBar for the three months 

c) The values of UCL and LCL for the XBar and R charts using the table below.
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d) Values of CuSum for each month

SOLUTION


[image: image2.emf]X Bar R CuSum

106 96 102 100

101 10 -0.833

88 113 105 110

104 25 1.333

99 101 104 98

100.5 6 0.000

Average 101.83 13.67


XBar CHART: UCL = XDoubleBar + A2RBar  = 101.83 + 0.73*13.67 =

LCL= XDoubleBar - A2RBar = 101.83 – 0.73*13.67 = 
R CHART: UCLR = D4RBar  = 2.28*13.67 = 

LCLR = D3RBar  = 0
e) Two machines are being considered for purchase for a process. The XBoss machine has a Mean Time to Failure (MTTF) of 30 hours and a Mean Time to Repair (MMTR) of 5 hours, while the YBoss machine has a MTTF of 6 hours and a MTTR of 1 hour. 
i) What is the availability of each machine?

A = mf/(mf+mr)  XBoss = 30/(30+5) = 0.857; YBoss = 6/(6+1) = 0.857
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)? 
XBoss = 5 hours; Yboss = 1 hour

f) Vehicles arrive at the new I-80 toll booth in Iowa City at a rate of 120 per hour and the average process time is 28 seconds.

i) What is the utilization of the toll booth?

U = (120*28)/3600 = .9333
ii) What is the expected number of customers at the toll booth (including in line)?

Number = 0. 9333/(1-.9333) = 14
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										X Bar		R		CuSum

		106		96		102		100		101		10		-0.833

		88		113		105		110		104		25		1.333

		99		101		104		98		100.5		6		0.000

								Average		101.83		13.67
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