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Foreword
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ISO (the International Org on for Standardization) is a worldwide
federation of national standaré‘od:es (ISO member bodies). The work
of preparing International Stand@gds is normally carried out through 1SO
technical committees. Each me body interested in a subject for
which a technical committee has established has the right to be
represented on that committee. In tional organizations, govern-
mental and non-governmental, in liais ith 1ISO, also take part in the
work. ISO coliaborates closely with th ternationai Eiectrotechnicai
Commission (IEC) on all matters of electro; nical standardization.

Draft International Standards adopted by th hnical committees are
circulated to the member bodies for voting.™Publication as an Inter-
national Standard requires approval by at Iea@S % of the member
bodies casting a vote.

International Standard ISO 8258 was prepared by Te@cal Committee
ISO/TC 69, Applications of statistical methods.

.
Annex A of this International Standard is for information 0@
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Introduction

The traditional approach to manufacturing is to depend on production to
make the product and on quality control to inspect the final product and
screen out items not meeting specifications. This strategy of detection
is often wasteful and uneconomical because it involves after-the-event
inspection when the wasteful production has already occurred. Instead,
it is much more effective to institute a strategy of prevention to avoid

@waste by not producing unusable output in the first place. This can be

complished by gathering process information and analysing it so that
on can be taken on the process itself.

Thqﬁontrd chart as a graphical means of applying the statistical prin-
ciples significance to the control of a production process was first
propos€d by Dr. Walter Shewhart in 1924[1]. Control chart theory recog-

nizes t inds of variability. The first kind is random variability due to
“chance es” (also known as “common causes”). This is due to the
wide varie causes that are consistently present and not readily

of which constitutes a very small component of the
@t none of which contributes any significant amount.
Nevertheless, t m of the contributions of all of these unidentifiable
random causes i easurable and is assumed to be inherent to the
process. The elimin n or correction of common causes requires a
management decisi&%allocate resources to improve the process and

system. O

The second kind of variab represents a real change in the process.
Such a change can be attr d to some identifiable causes that are
not an inherent part of the pr ?Ks and which can, at least theoretically,
be eliminated. These identifiab uses are referred to as “assignable
causes” or “special causes” of jation. They may be attributable to
the lack of uniformity in material, a byeken tool, workmanship or proce-
dures or to the irregular perform@ of manufacturing or testing
equipment.

Control charts aid in the detection of un@ al patterns of variation in
data resulting from repetitive processes an vide criteria for detect-
ing a lack of statistical control. A process is atistical control when
the variability results only from random causes. Once this acceptable
level of variation is determined, any deviation from that level is assumed
to be the result of assignable causes which should be identified and
eliminated or reduced.

The object of statistical process control is to serve to establish and
maintain a process at an acceptable and stable level so as to ensure
conformity of products and services to specified requirements. The
major statistical tool used to do this is the control chart, which is a
graphical method of presenting and comparing information based on a
sequence of samples representing the current state of a process against
limits established after consideration of inherent process variability. The
control chart method helps first to evaluate whether or not a process
has attained, or continues in, a state of statistical control at the proper
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specified level and then to obtain and maintain control and a high de-
gree of uniformity in important product or service characteristics by
keeping a continuous record of quality of the product while production
is in progress. The use of a control chart and its careful analysis leads
to a better understanding and improvement of the process.

vi
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This International Standardo
the use and understanding of

chart approach to the methods f
of a process.

1 Scope
lishes a guide to

Shewhart control
tistical control

This International Standard is Iimite%g the treat-

ment of statistical process control m s using
only the Shewhart system of charts. So supple-
mentary material that is consistent the

Shewhart approach, such as the use of waging
limits, analysis of trend patterns and proces -

veral other types of control chart procedures,

Me

R

bility is briefly introduced. There are, however, % s
*

general description of which can be found in
ISO 7870.

2 Symbols

n Subgroup size; the number of sample ob-
servations per subgroup

k Number of subgroups

X Value of measured quality characteristic (in-
dividual values are expressed as

(X, X,, X3, ...). Sometimes the symbol Y is
used instead of X.

X (X bar) Subgroup average value:
_ox
=T n
)=( (X double bar) Average value of the sub-
group averages
u True process mean value
Me Median value of a subgroup. For a set of n

numbers X, X,, ...X, arranged in ascending
or descending order of magnitude, the me-
dian is the middle number of the set if n is
odd and the mean of the two middle num-
bers if n is even

z
&

c Odrue within-subgroup process standard de-

Q>

np

Average value of the subgroup medians

Subgroup range: difference between the
largest and smallest observations of a sub-
group.

NOTE 1  In the case of charts for individuals, R
represents the moving range, which is the abso-

lute value of the difference between two succes-
sive values | X; — X,|, | X, — X;/|, etc.

Average value of the R values for all sub-
groups

Sample standard deviation:
D (X=X
n—1

Average value of the subgroup sample
standard deviations

)Qtion value
[—%ted within-subgroup process standard
de @on value

Propo% r fraction of nonconforming units
in a subgtup:

p = nummf nonconforming units in a

subgroup Eroup size

Average value o@ proportion or fraction
nonconforming:

p = number of nonconforming units in
all subgroups/total number of inspected
units

Number of nonconforming units in a sub-
group

Number of nonconformities in a subgroup

Average value of the ¢ values for all sub-
groups



