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Use of 50% Censored Normal for AMS Specification Minimum


SAE AMS Metals Group guidelines for determination of specification minimums for tensile properties and fracture toughness uses Normal S-basis analysis for small sample sizes (for sample sizes 30 to 99).  Larger sample sizes may use MMPDS methods.  
There has been a desire within MMPDS Coordinating Committee (for joint allowables) to find some type of analysis procedure that allows for exclusion of possible upper-tail outliers to help minimize the extremely low property values caused by the combination of high standard deviation and small sample size.  The combination of small sample size and high scatter can lead to unrealistically low specification minimums.
Recently, MMPDS Coordinating committee approved[footnoteRef:1] a method[footnoteRef:2] which censors the upper 50% of the data and fits the analysis to the lower tail. To be accepted, the data must fit a regression r-squared of 0.95 and be considered not normal per Anderson-Darling[footnoteRef:3].   [1:  Item 14-25 approved at  25th MMPDS Meeting, will be in MMPDS-10.]  [2:  Method proposed by Jay Goodman, Alcoa.]  [3:  Included in MMPDS analysis methods] 

Battelle conducted simulations based on random data sets from a known larger population to determine if this method provided a better fit to the real population than the normal S-basis analysis.  These simulations where shown in both the 24th and 25th MMPDS meetings.  For positively skewed or normal data, the Normal analysis and Censored Normal were similar, but for very negatively skewed data, the Censored Normal method showed a large improvement over Normal analysis.  Unfortunately, the true skewness of the population is not known till you have a sample size of 100 (at which other analysis methods may be used).   
Thus for sample sizes of at least 30[footnoteRef:4], where Anderson-Darling test for Normality is rejected, the Censored Normal method is proposed.  To allow for possible low outliers, an additional criteria is included that the regression r-squared must be at least 0.95.  If there are several very low outliers, the data will not be acceptable using this method.  However, it is also noted that this situation would indicate there was a problem either in the testing or material processing and more data should be tested. [4:  This method should not be used for sample sizes less than 30] 

For more detailed information on this method, please contact J. Rubadue at RubadueJ@Battelle.org  requesting Item 14-25 agenda from the 25th MMPDS meeting.
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