Multivariate Methods to Monitor Product-Process Parameters

Abstract
With complex products we usually find many different types of quality characteristics. Generally, not all of these quality characteristics are equally important. Some of them may be very critical to describe each item quality (leading quality characteristics), and some of them may be moderate ones (less important quality characteristics). Moreover, when the number of quality characteristics is high the use of multivariate control charts based on T-squared or Chi-squared statistics may be very inappropriate, because the upper control limit of these control charts raises steeply with the number of variables. Therefore it is convenient to employ control procedures that are based on leading quality characteristics but enables to identify special causes that may affect the overall process. Our approach to build up such control charts consists to monitor the stable level of variability of the process according to the directions settled by a generalized PCA, which is based on the leading variables.

Usually, with complex products we find also that many different types of non-conformities or defects can occur. We will present too, some multivariate methods that we have used to find out the process parameters that are responsible for the observed product non-conformities. The proposed methods are illustrate with real applications from the field of automobiles and chemical processes.

