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Dear Bill,





I have given a good deal of thought to the problem you posed and here is my analysis.





Suppose you sell a ball bearing for P$ and that the steel for it cost you c $/volume. As a first approximation let us assume that there are no other costs.  The volume of a ball bearing of radius R and wall thickness T is then 





		�EMBED Equation.3��� in volume units (length units to the third power),





the cost to you is





		�EMBED Equation.3��� in $,





and the money you make on a ball bearing is 





		�EMBED Equation.3��� in $.





The probability that a ball bearing will not fail is T/R. Therefore your expected income on a ball bearing is 





		�EMBED Equation.3��� in $.


	


This expression may be written as a function of the single variable x = T/R as follows





		�EMBED Equation.3���in $.





If we take the sale price P of a ball bearing as $0.003, the radius R of the ball bearing as 0.1 cm, and the cost of high grade stainless steel to be $0.66 / cubic centimeter then this expression becomes


	


		�EMBED Equation.3���in $.





Here is a plot of this function:





�





It has a maximum at about x = .25 or T = .25 R. I would recommend on the basis of this analysis that you make the thickness of the wall of the ball bearing about one quarter of its radius.





Please give my best regards to the family.





Yours very sincerely,











Max Xyplot


President





P.S. Enclosed please find my invoice for this consultation.
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