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< QUALITY CONTROL

TOOLSFOR DATA QUALITY COLLECTION
AND MANAGEMENT

Fish-bone diagrams

Bar graphs

Histograms

Pareto charts (curves ABC)
Correlation diagrams
Check lists

Control charts

Sampling




< CORRELATION DIAGRAMS

CORRELATION DIAGRAMS

The correlation diagrams are used to put in eviddén&s
between two elements (e.qg.: the force applieddody and
the deformation that follows or a cause and itectffetc.).
On a two-axis correlation diagram each point regmesthe
data pairs detected. The arrangement of the paliotss to
evaluate the relationship between the two elements
considered




< CORRELATION DIAGRAMS

CORRELATION DIAGRAMS

The correlation, more or less strongly positivemegative,
can be clearly evident when the points are conatatrin
correspondence with an inclined line with angul@afticient
positive or negative. It can also be clear thateh®no
correlation when the points are gathering aroumekli

parallel to the coordinate axes, or are distribuggaiomly Iin
the Cartesian plane.




<+ CORRELATIONS DIAGRAMS

CORRELATION DIAGRAMS

In a more practical way, It is possible to asskesactual

correlation, for example, drawing straight linesgblal to the
axes In correspondence with the median valuesedfth

values. Hence the plane will be divided into fquadrants.
With the count of the points that appear in eacidgant can
be evaluated correlation.




< CORRELATIONS DIAGRAMS

CORRELATION DIAGRAMS
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< CHECK LISTS

CHECK LISTS

The check lists are used for the organized codaabif
data which can then be synthesized and represented
possibly through the diagrams mentioned above.




<+ CHECK LISTS

The check lists can be designed, for example, $0:as

eLocate where you have defects directly on a sket¢he
controlled object;

*Highlight different types of defects;

*Highlight the causes of defect in an organized (eag.: for
the machine, for working period, for the workex. gt
eServe as a list of tests performed, the presence of
components, the compliance with regulations, etc.
«Control the state of a production process.




< CHECK LISTS

Codice articolo
Descrizione
Specifiche

N Lotto

L B o

Orsservazioni

Srinze (o)

Data di produzione
Stabilimenta
Reparto

Compilatore
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< CONTROL CHARTS

CONTROL CHARTS

The control charts are used, firstly, to evalubte t
effective process capabillity.

Hence, once verified that the process Is capabldral
charts are used to analyze If the process remaisru
control or is taking a trend that will lead to dethee
products beyond the acceptable.

Control charts are used In statistical control.
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< CONTROL CHARTS

Control charts can be:

for variables (a magnitude, the variable, is mezsgu

ofor attributes (the presence or absence of somgethhe
attribute, Is detected)

The two types of control charts are constructedard
Interpreted in a similar way by taking, however, thoeir
construction, different references.

12



< CONTROL CHARTS

CONTROL CHARTSFOR VARIABLES

Most used are:

oXm chart: Xm is the average value of the takensusss.

R chart: R, range, Is the difference betweerlahgest and
the lower values of the taken measures.

The control charts report on the abscissas theeseguof
measurements and on the ordinate the value of Xig o

13



< CONTROL CHARTS

Construction of control chartsfor variables

1.Data collection:

In sufficient quantity;

In such a way that it can be gathered in homogeneou
subgroups.

2.For Xm chart calculate the average value of dr@able

general among all the mean values of the subgroUpg).

For R chart the average value of the ranges ofdhable
between all subgroups (Rm).
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< CONTROL CHARTS

3.

In correspondence of the previously calculateziaye
values, parallel lines to the abscissa are dralwaséd are
the reference values for the process control.

Upper and lower limits of control of the proc@g€L,
LCL). To determine these limits, for the Xm chaing
parallel lines to the abscissa corresponding to+X8a
and Xm - & are drawn on the chart.

The mean values calculated for each subgroupein t
sequence of the taken measurements are repottieel in
card.
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< CONTROL CHARTS

*bar-P. Chart of Calcium
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< CONTROL CHARTS

CONTROL CHARTSFOR ATTRIBUTES

Control charts for attributes serve to highliglegardless of
any measures:

_ack of attribute (e.g.: was applied or not theslain a
package)
Presence of defect (e.g.: printing on packaginvgreng)

17



< CONTROL CHARTS

U Chart of cadute
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< CONTROL CHARTS

ASSESSMENT OF PROCESS CAPABILITY

Control charts themselves are able to detect iptbeess Is
stable and well-calibrated with respect to the grenances it

can provide.
The control charts can give sufficient informatedsout the

fact that the production meets the design spetidies, that
IS, the process Is capable.
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< SAMPLING

For sampling, apart from the definition of the
measurement cycle and the choice of instruments|for
measurement, should be established in order td buil
effective control charts:

1.the number of subgroups in the sample;
2.the number of sample for each subgroup;
3.when to take samples.
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< SAMPLING

The sampling must be done perform in a correctrahable
way, trying to meet the criteria of speed and eopno

The fundamental principle of correct and relialdenpling is
the randomness of the generation of the sample.

A sampling Is much more random, the more It Is gatged
the possiblility that each component of the wholbdo
controlled has the same probability of all othebéopart of
the sample. This goal is not so easy to achievesanktimes
IS In contrast with speed and economy.
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< SAMPLING

Sampling errors are very insidious because In wasts are
highlighted only doing a control over the whole gwotion.

The accuracy of sampling can practically only bgua®d by
experimentation and experience of inspection staff.
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