Lecture 1 
Fall 2006
Engineering Statistics:

· Data collection

· Construction of probabilistic descriptors of the underlying variables

· Drawing conclusions while acknowledging uncertainty

Example 1. (Book p. 2)

Problem: To determine if less distortion will occur by heat treating a batch of gears by (i) laying them flat, or (ii) hanging them in  furnace. 

The Chosen Primary Variable: The measurement of the amount of thrust face runout after the heat treatment of a gear in one of the two specified positions. [Let X ~ laid flat ; Y ~ hung]
Data:

x=[5 8 8 9 9 9 9 10 10 10 11 11 11 11 11 11 12 12 12 12 13 13 13 13 14 14 14 15 15 15 15  16 17 17 18 19 27];
y=[7 8 8 10 10 10 10 11 11 11 12 13 13 13 15 17 17 17 17 18 19 19 20 21 21 21 22 22 22 23 23 23 23 24 27 27 28 31 36];

xbar = 12.6757   ; xstd = 3.8948

ybar = 17.9487  ;  ystd = 6.9204
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Conclusion: Mean runout increased by 41% and variability increased by 70% for hung gears.

A scenario discussion between the engineer and his/her boss:

Boss: How accurate ARE these numbers?
Engineer: Since they were based on a relatively small sample size, of course, they are not exact.

Boss: So then, just how much more runout CAN we expect if we hang the gears? Because, as you know, it will require use of a fork lift to place them flat, whereas now, we have a conveyor system to reduce the amount of handling. It will be more expensive to lay them flat.

Engineer: Well, I would say that we could expect 30% more runout by hanging them.

Boss: What is the basis for this figure?

Engineer: Well, I have no rigorous basis for this figure; just an educated guess.

Boss: Given the expense that we would incur by going to the flat placement method, and the fact that this is just a guess, I cannot forward a suggestion to change the placement method to upper management. 

Furthermore, your study cost us a significant amount of time and money. The fact that it was not sufficiently conclusive will be noted in reviewing your annual performance.    
%PROGRAM NAME: gears.m
% Investigate influence of two placement methods on gear runout.

% See Book Example 1 on p.2

% X ~ laid flat and Y ~ hung

x=[5 8 8 9 9 9 9 10 10 10 11 11 11 11 11 11 12 12 12 12 13 13 13 13 14 14 14 15 15 15 15  16 17 17 18 19 27];

y=[7 8 8 10 10 10 10 11 11 11 12 13 13 13 15 17 17 17 17 18 19 19 20 21 21 21 22 22 22 23 23 23 23 24 27 27 28 31 36];

xbar=mean(x)

xstd=std(x)

ybar=mean(y)

ystd=std(y)

pause

figure(1)

hist(x)

xlabel('Runout when laid flat ( x 10^-4 inches)')

ylabel('Number of gears with the measured runout')

title('Histogram of Gear Runout when Laid Flat (n=38)')

pause

figure(2)

hist(y)

xlabel('Runout when hung ( x 10^-4 inches)')

ylabel('Number of gears with the measured runout')

title('Histogram of Gear Runout when Hung (n=38)')

