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Abstract: The attribute control charts allow knowing if one process is under statistical control with discrete characteristics
(quantity of errors); in this case of study we will analyze the defects found during the audits performed by the quality
department to the reports emitted by a certified laboratory in textiles. These errors affect the customer satisfaction, depending
on the finding type, since a typo mistake to the acceptance of a rejected test or vice versa, which will produce disconformities
in the use of the clothes and therefore result on legal complaints by the final customer, who belongs to the American market.
The maximum allowed is one error by report, the quality assurance department since three months ago started an audit
program for the reports to verify the quantity of errors found, the results show that on average there are 2.15 errors by report.
This article intends to carry out an analysis of the application of attribute control charts to the laboratory with the object to
determine if the process is under statistical control and if it is not, to find the special causes and eliminate them in order to
comply with the indicator. The final objective is to search for continuous improvement.
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	1.  Introduction
	2.  Case Study
	The actual case study company offers certification on textile tests for recognized brands that are in the majority American. The company is localized in Mexico and has been being part of the international market for more than seven last years, besides...
	The process begins when the vendors send the samples to the lab along with the tests required, according to the customer regulatory protocols, these protocols are a list of evaluated tests with methodologies recognized internationally (ISO, ASTM and ...
	After the report writers have finished the final report, they send the report to the customer service area, they verify that the report accomplishes all the specifications in order to send it to the Client.
	In order to show the above process mentioned, it is described it in the flow diagram show in the figure 1.
	Figure 1. Flow Diagram with the certification process for the final reports
	3.  Actual Situation
	The company has a specification of maximum two errors by report, therefore it is needed to know if the process is under statistical control, according to an audit that it is being performed by the quality assurance department up to the last three mont...
	 Missing information TRF > Report: implies that any data that has been given by the customer does not match with the emitted report
	 Missing results DS > Report: implies that test results were omitted  in the report
	 Different information Protocol > Report: implies that the specifications used for performing the test, were not the right ones
	 Different  results DS > Report: implies that the results are not correct or that are different in the final report
	 Different information label or TRF > Report: the corresponding tests were not the right ones according to the ones required by the customer
	 Check label VS protocol VS TRF VS notes: the data is not the same between los documents used for fulfilling the final report (test results, specifications and/or customer information)
	 Missing test &/or not in the Protocol: a test established in the protocol, is missing
	 Revision of tested samples: implies that the method application was not the right one
	 Evaluation of swatches on report: implies that the evaluation of the qualified personnel is not the adequate to emit the result
	 Typing mistake: typo error
	4.  Analysis
	By analyzing the data given by the quality assurance department, a Pareto chart was performed in order to know what problems should be mainly solved to fix the problem. In the figure 2, the Pareto chart is show.
	Figure 2. Paretto Chart of the errors found in the internal audits
	According to the Paretto chart, it is shown that the 87% of the errors found in the audit reports is caused by:
	Table 1.  % Accumulated of errors found
	According to these results, it is found that the areas that cause the majority of the errors are as follows :
	Table 2. Area responsible of 87% errors
	Once it has been shown the causes that originate the 87% of the disconformities along with the responsible areas; the established key performance indicator by the company (maximux one error by report) is used to know:
	1. If the process is under statistical control according to the process limits
	2. According to the process limits, determine if they comply with the specifications established (kpi)
	3. In case of the process is not under statistical control, to know the special causes that originate that the process is not under statistical control, in addition to know how to eliminate the corresponding causes and calculate the limits reviewed th...
	Taking into account the first point, the following chart shows the control chart U of the error found by report.
	Figure 3: Control Chart U of the errors found by report
	As it is shown in the control chart number 1, the quality characteristic of the quantity of errors by report is not under statistical control, due to three data were found above the upper control limit (point 8, 13 and 26) and another data were found...
	Data 8. Caused by the Report Writers area. The quantity of work for this day was high. The job that the report writers do is not automatized, therefore there was a certain level of stress for delivering the reports on time by the limit hour, causing ...
	In the other hand, the customer service area is in charged of detecting the possible errors. The customer service area is sanctioned any time that a report is delayed, therefore they are under pression to deliver the reports on time. If the report wr...
	Data 13. Caused by the maintenance department. Failures were detected in the crocking tests in the reports from this day. The crocking test consists on evaluting the color transference from one clothes to other white one, by simulating a friction sit...
	Data 21. The only one qualified auditor to perform the corresponding report audits, was traveling in the june month, therefore he audited reports that had been already audited. This type of re-tested report is required by the vendor/client before he ...
	Data 26. The 70% originated by the test assigment area. There is a person from the test assigment area, dedicated exclusively to certain customers, this allows that the person is very familiar with the correspoding customer protocols required. In thi...
	On the other hand, it is observed that the control limits are out of the specification maximum limit.
	Once the special causes were determined and isolated, the reviewed limites are:
	UCL= 3.589
	U=1.793
	LCL=0
	This are the new limits for monitoring the process once the special causes are eliminated.
	Taking into account the second point, the following chart shows the points out of specification (KPI=2 errors by report):
	Figure 4: Process out of specification
	As we can see in the figure 4  the process is out of specification in almost every points.
	5.  Conclusions and Recommendations
	The statistical tools, the control chart by attributes U, along with the use of the Paretto chart, are very helpful to determine and solve the problems that most impact the product and process quality.
	With the results obtained, it is recommended that:
	The quantity of work assigned to the Report Writers as well as the Customer Service areas should be replanned in order to improve it, in adittion to look for automatized solutions to eliminate as possible the manual job.
	Include in the self maintenance machine checklist, the calibration of the device for the verification of the transference color, by starting with a pilot. Besides retrain the qualified personnel when the test is being performed.
	It is recommeded to copy to the back ups personnel of all the problems of the customers, any time it is planned that they will miss the work, in adittion to retrain continuously on the protocols updates.
	The Customer Service personnel should be retrained as well, since they are the last filter to detect the problems found in the final reports sent to the customers.
	According to the KPI issue we recommend a process of recalculate the control limits once root causes for out of control points are eliminated or controled until the process gets capable to accomplish with de KPI of two errors by report.
	6. References
	Besterfield, D. H. (1990). Quality control-3/E. 8th Editión. Pearson Prentice Hall.
	Griffith, G. K. (1996). Statistical process control methods for long and short runs. ASQ Quality Press.
	Gutiérrez Pulido, H. (2004). Control estadístico de calidad y seis sigma/. Humberto Gutiérrez pulido, coautor Román de la Vara Salazar. 2nd Editión. McGraw Hill



