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"Six Sigma and Controlling Measurement Variability"

It’s been a telling experience to me to see the variation we can have in our measurement systems and not really appreciate them.  One time, when I was working at NASA, we were testing spacecraft parts, and we had parts of one vendor on one shelf and parts of the second vendor on the second shelf, and we were looking to see which could withstand the impact of thermal effects the best.  And so we did a steps stress test.  We would test for a day and reward a pass that day is we’d increase the stress the next day.  And eventually, one of the parts started to fail.  And it turned out that the parts that were failing were all one vendor, but they were all on the higher shelf.  A smarter technician in our lab realized, after the—after the fact, when he found a 15-degree C. gradient within our oven, that the lower shelf was cooler, and the upper shelf was hotter by 15 degrees.  So, we had confounded—or at least I had confounded the effect of the temperature rise on the shelf with Supplier 1 versus Supplier 2.  A critical mistake.  There are a lot of opportunities for measurement errors in our systems, and we have a—in the Six Sigma process, we go through a validation process that works very strongly where we repeat the measurements, and we also reproduce—we’ll repeat them—I will measure devices one day, I’ll put them right back in the same place and measure them again, and then we may put another change in, or another person measures them.  So, we develop an adequacy—and if we demonstrate the adequacy of the—the validity of our measurement system.  And I’ve seen other cases like this—I’ve seen cases where we’ve taken—not in the Six Sigma venue, but prior to that.  I’ve had the technician measuring 50 like devices—they were identical—and I took his data and measured them from the first to the 50th, and they just drifted right up.  And what happened was the devices weren’t drifting, weren’t different, but the measurement system was drifting.  It turned out there was a wire—there was a resistor in there that was inadequate—it was overheating and drifting the system.  So, getting good data, and validating that data, is such a strong foundation in measurement to have—to be able to do good analysis, because it’s just going to add noise and lead you to the wrong conclusions.

