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Abstract: In recent years, multiattribute control charts have received an increasing attention. These charts are able to monitor
two or more attributes in the same chart. In addition, there are many applications of multi-attribute control charts in a wide
variety of manufacturing processes and services. In this article, a multiattribute double sampling (DS D2) chart is proposed.
Results of comparative studies via simulation indicate that the proposed control chart significantly outperforms in terms of
the Average Run Length.
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1. Introduction
Nowadays, the statistical process control (SPC) is the most used tool to process control and to improve the product
quality. The control chart is, perhaps, the main technique of the SPC, it is used to reduce the manufacturing processes
variability. This reduction makes any company or industry more competitive.
A control chart is a graphical representation of a sequence of hypothesis tests. The null is formulated to establish
that the process is in control (with respect to a reference) and the alternative hypothesis express that the process is out of
control. To realize the hypotheses contrast, in regular time intervals is calculated a test statistic value. Each value is,
sequentially, plotted and compared with two control limits; they define an arbitrary probability interval for the test statistic.
Whereas, such a value falls within control limits, the process is declared in statistical control, otherwise, the process is
declared out of control. This fact indicates that the process variability retains an amount of variation due to especial or
assignable causes. On the other hand, there is a probability that out of control signal can be false alarm; that means, even if
the process is in control, signals out of control can be generated.
Control charts for variables and attributes have been proposed in the literature. Recently, the last ones have received
increasing attention; however, it is no comparable with the attention received for the variables control charts.
In 1924, Walter A. Shewhart introduced the first variable control chart. Since that time many approaches,
generalizations and modifications have been proposed. For example, the adaptive control charts considers variable sample
size or variable sample size frequency or both (De Magalhães et al., 2009; Mahadik and Shirke, 2011; Seif et al., 2011; Faraz
et al., 2012); in the control charts with sequential sampling, the sampling is made in steps according to the location of the
statistic values (Khoo et al., 2010; Irianto et al., 2010; Costa et al., 2011). There is another type of control chart named
synthetic, which combines a classic control chart and the monitoring of a random variable, namely, the number of inspected
samples among two out of control signals (Ghute and Shirke, 2008 and Khoo et al., 2013).
Generally, a production process is characterized for more than one quality attribute. So, for control purposes, it is
necessary to monitor all attributes simultaneously. In literature, many strategies designed to monitor each attribute in
separated control charts can be found. In this case, quality engineers must be able to monitor and interpret as many charts as
attributes they consider. Moreover, there are approaches involving the simultaneous monitoring in just one graphic. Lu et al.
(1998) developed a multiattribute control chart, named MNP, based on the binomial distribution. They defined the statistic X
as the weighted sum of counts of nonconforming units of all quality characteristics in a sample. Jolayemi (1999) proposed a
model to control multiattribute processes, which is an extension of univariate chart np. It is supposed that process attributes
are independent binomial random variables.
Moreover, control charts that involve statistical and artificial intelligence techniques have been proposed by Taleb
and Liman (2006) and Niaki and Nasaji (2011). A multiattribute synthetic control chart is proposed by Haridy et al., (2013).
This work addresses the problem to monitor multiattribute processes. Restrictions about sample size due to low
production volume are considered. In particular, a new control chart able to monitor simultaneously all of quality attributes in
the same graphic is proposed. This chart is based on two methods: a multiattribute D2 control chart and on the other hand a
double sampling method.
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