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A New Quality Control Method Based on Statistics of Extremes for
Preventing Recalls for Mass Production Products

B S

Toshio TAKAGI

NE WE

Yukitaka MURAKAMI

2 &
Susumu MIYAKAWA

BTE A

Hisashi MACHIDA

Recently, recalls for mass production products such as car components have been frequently reported
even for the case that the rate of defects is only of the order of ppm or less. The objective of this paper is
to propose the solution to avoid the recall problem of the order of ppm for mass production products. Even
if the defect rate is of the order of ppm or less, most of remaining safe products have to be recalled and
be replaced by new components. Such a recall causes a great cost deficit if the very rare defect is possibly
related to fatal accident. However, it is very difficult by the conventional quality control methods to find
the defects of the order of ppm or less at the stage of design and production. This paper proposes a new
practical quality control method to avoid the defects of the order of ppm or less for mass production
products based on the statistics of extremes which has been successfully applied to fatigue strength
evaluation of defective materials. First, several examples of the quality control method to avoid the
troubles mainly caused by failures and damages of components will be presented. Next, it will be shown
that the same approach also can be applied to other problems such as the optimum control of operational
parameters and the selection of optimum materials through the index based on the statistics of extremes.
1t will be also shown that the same method can be applied not only mass production components but also
to avoid the troubles and failure accidents for large machine components of small number production. The
stress-strength model approach will be reviewed from the viewpoint of the statistics of extremes.
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statistics of extremes analysis. (Modified from
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Fig. 4 Inclusion observed at fracture origin

(Murakami et al., 2000a)
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Fig. 11 (a) Valve spring (b) Tensile fracture by hydrogen embrittlement (c) Nonmetallic inclusion at fracture origin
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(b) Minimum pressure

Improvement of press load P by changing ceramic component processing
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