056:131 Manufacturing Systems




NAME ___________________

EXAM II  Date: April 28, 2005
Grade Allocation: 1) a = 6, b = 6, c = 6, d =7   2) a = 9, b = 10, c = 6   3) a = 5, b = 5, c = 10   4) a = 7, b = 7, c = 8, d =8   

a) From the article on the use of the Toyota system in health care, briefly describe three applications of the Toyota approach to health-care.

See class notes.
b) Customers on a busy Friday night at YAB (Yet Another Bar) in Iowa City raise the utilization of the (sole) bar staff to 99%. If there are random inter-arrival times and random service times, what is the expected number of customers waiting for service at the bar.


N = ρ/(1-ρ) = .99/.01 = 99 customers
c) If YAB insists that all customers have the exact change, what is the expected number of customers waiting for service at the bar, assuming that the utilization level is thereby reduced to 90% and that service times are now deterministic.


N = ρ/(1-ρ) * (2-ρ)/2 = .90/.1 * (1.1/2) = 4.95 customers

d) If a company determines the EOQ for an item to be 10,000 but orders 20,000, what is percentage increase in costs as a result?

TRC(Q)/TRC(Q*) = (0.5)*((Q*/Q) + (Q/Q*)) = 1.25 i.e. 25% increase in costs

e) Briefly explain, giving an example, of the following terms a. andon = A production line could have a button at each workstation to stop the production line if a reoccurring defect is found b. poka-yoke = A fixture could be mistake-proofed by only allowing a part to be mounted in the fixture in only one orientation c. kaizen = A production line could slowly over time reduce the amount of buffer inventory before each workstation while continually improving the process to ensure production is not affected.
f) A process produces three products each period of 50 hours, with data given in the table. Labor is fixed. Find an appropriate batch size for the upcoming period to minimize inventory cost.

	Item
	Internal Setup (hrs)
	External Setup (hrs)
	Unit Processing (hrs)
	Demand

	A
	2.0
	3.0
	0.1
	80

	B
	3.0
	2.5
	0.1
	100

	C
	2.5
	2.0
	0.2
	50




Equation (6.10) – lot size to keep machine busy while external setup for next job is completed
 

Q1 = 3.0 / 0.1 = 30



Q2 = 2.5 / 0.1 = 25



Q3 = 2.0 / 0.2 = 10  

Total time for lot sizes from (6.10) is the sum of the internal setup time = (2*3) + (3*4) +(2.5*5) = 30.5 hours and the sum of the processing time = 8 +10 + 10 = 28 hours for a total of 58.5 hours.  Note each period is 50 hours so the lot sizes from equation 6.10 will not work.
Equation (6.11)
K <= (50- 28)/ 7.5

K <= 2.9333

Equation (6.11) shows that we can have at most 2 setups/ item.

Q1 = 40, Q2 = 50 Q3 =25

g) A redesign effort for a product is expected to take 800 hours at a cost of $75 per hour. The resultant redesign is expected to require an extra $1000 in manufacturing tooling and fixtures. The redesign is expected eliminate $20 in parts per unit, and require 1.2 hours less per unit to assemble with an assembly cost of $33 per hour. The parts in the redesigned product are expected to require a total additional manufacturing cost of $12. Calculate the minimum amount to be produced at which the redesign is economically viable. 
Costs = Benefits

(800*75) + 1000 +(12*x) = (20*x) + (1.2*33)x

x = 1281.51

1282 parts to be economically viable.

h) What should be the planning horizon used in MRP systems?

It must exceed the cumulative lead time to replenish a final product through all production stages 


controlled by MRP.

i) What are two main underlying assumptions of traditional SPC?


  1. Process under study has zero process inertia 

  2. Data is normally distributed with independent measures
j) A bearing production process has a diameter USL (upper spec limit) of 2.55” and a diameter LSL (lower spec limit) of 2.45”.  The current standard deviation of the process has been calculated to be 0.008” and the process mean has been found to be 2.50”.

i) Is this process operating as well as six sigma? Why or why not?


Yes because 6(0.008”) = 0.048”.  2.50” +- 0.048” is still within spec.

ii) If not, by how much would the process standard deviation have to be reduced?



Doesn’t have to be reduced
2) An important feature in a beer can production process is the can opening.  Quality engineers at Hawkeye Premium Lager were finding that can openings were having more variation than quoted from the raw material supplier.  The raw material supplier of the aluminum cans had statistical data that proved the cans had less variation than the quality engineers at Hawkeye Premium Lager were measuring.  Therefore, the quality engineers at Hawkeye Premium Lager performed a gauge R&R experiment with three different engineers taking two can opening measurements for each can.  The standard deviation of the operator reproducibility was found to be 0.0195 mm and the standard deviation of the gauge repeatability was found to be 0.0716 mm.   The USL is given as 26.8 mm and the LSL is given as 23.7 mm.
a) Calculate the measurement error standard deviation.

SQRT[(0.0195)^2 + (0.0716)^2] = 0.07421

b) Calculate the Precision to Tolerance (P/T) ratio.
c) 
6*(0.07421) / (26.8-23.7) = 0.1436 = 14.36%

d) Is the calculated P/T ratio acceptable relative to the variation inherent to the beer can production process?

No, a P/T ratio less than 10% is considered adequate.

e) What actions (if any) should the Hawkeye Premium Lager quality engineers take to improve the beer can opening measurement process?  

Get a better gauge since the majority of the measurement error is coming from the gauge repeatability standard 
deviation.  If the gauge repeatability error is completely removed the P/T ratio drops to 3.7%.

