MAE 552
Optional Homework Assignment
Due Date: Friday, April 26, 2002 – NO EXTENTIONS WHATSOEVER.
Taguchi’s orthogonal arrays.
Preamble:
Consider a design problem for which you have no analytical means of calculating or accurately estimating the performance.  Your only option for optimization of your system is to use an approach based on experimentation.

In this assignment, you are to use Taguchi’s Robust Design to find the optimal settings for the factors (which will be described shortly) that influence a system (that will also be described shortly).  No computer code will be required on the part of the student for this assignment.

Factors:
This problem will not be given any physical meaning and thus the factors will be referred to only as A, B, C, and D.  Each will have 3 levels, the values of which are provided in table 1 below.
	Factor
	Levels

	
	1
	2
	3

	A
	20
	30
	40

	B
	-10
	-5
	0

	C
	16
	37
	95

	D
	0
	-3
	-7


Table 1.
System:
As stated above, this problem will not be given any physical meaning.  Therefore, your task is to seek a maximum value for the system performance.

Performance:

The performance for any given experiment will be provided by running an executable provided by me.  The executable will request as input the values for each of the four factors and output the system performance.  It will be available on the web site.
Recall the example done in class involving a CVD process.  Each configuration produced a number of chips and the performance of the configuration was a statistical combination of the quality of each chip.  Likewise, this system will be noisy and you will therefore have to execute each configuration a number of times.

The S/N ratio for a larger-is-better objective can be computed according to equation 1 below.
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To Do:

You will be required to complete the following:
· Choose an appropriate orthogonal array.

· Fill in the array and conduct the experiments.

· Convert the system performances into S/N ratios (see above).

· Perform ANOM to determine a predicted optimal configuration.

· Perform ANOVA to verify the efficacy of the Additive Model

· Verify the optimum configuration.

To Hand In:
Your write-up should include the following:

· A sentence describing which OA you chose and why.

· A table of the experiments complete with observation values (as S/N ratios).

· A table containing all the relevant ANOM quantities.

· A table containing all the sums-of-squares that do not belong in the ANOVA table.

· An ANOVA table.

Some discussion (a paragraph or 2, not more) should accompany each of the tables.  Finally, a conclusion section in which the success of your optimization is discussed should be included.

Reminder:
This is to be an individual assignment and each student must perform it in its entirety on his/her own.  There is to be no collaboration.
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