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Abstract

AMERICAN NATIONAL STANDARD: An American National Standard implies a consensus of those substantially con-
cerned with its scope and provisions. An American National Standard is intended as a guide to aid the manufacturer, the
consumer, and the general public. The existence of an American National Standard does not in any respect preclude anyone,
whether he has approved the standard or not, from manufacturing, marketing, purchasing, or using products, processes,
or procedures not conforming to the standard. American National Standards are subject to periodic review and users are
cautioned to obtain the latest editions.

CAUTION NOTICE: This American National Standard may be revised or withdrawn at any time. The procedures of the
American National Standards Institute require that actio- be taken to reaffirm, revise, or withdraw this standard no later
than five years from the date of approval. Purchasers of American National Standards may receive current information on
all standards by calling or writing the American National Standards Institute.

Approved November 13, 1987
American National Standards Institute, Inc.
Revision of ANSI/ASQC A1-1978
Revision of ANSI/ASQC A1-1971 (ANSI Z1.5-1971)
Revision of ANSI/ASQC A1-1951

Published by
AMERICAN SOCIETY FOR QUALITY CONTROL
310 WEST WISCONSIN AVENUE
MILWAUKEE, W1 53203

Copyright © 1987 by the AMERICAN SOCIETY FOR QUALITY CONTROL

No part of this publication may be reproduced in any form, in an electronic retrieval system or otherwise, without the prior
written permission of the publisher.

Printed in the United States of America.

Documents

Document Sharing Hub

Copyright American Society for Quality
Provided by IHS Markit under license with ASQ Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: ASQ A11987


http://www.avadocuments.com/doc/asq-a1-1987
http://www.avadocuments.com/doc/asq-a1-1987

Foreword

(This Foreword is not a part of the American National Standard Definitions, Symbols, Formulas, and Tables for Control Charts.)

The Standards Committee of the American Society for Quality Control was formed in 1947, being *authorized to study and
select symbols, concepts, terms, procedures, and other matters which it feels the Society might standardize to advantage
and to make recommendations to the Board of Directors regarding such standardization.”

The revision of ANSI/ASQC Al includes several minor changes from the 1978 standard which contained major changes
from earlier revisions. The original standard was restricted to the Shewhart Control Chart, whereas the 1978 revision expanded
coverage to include many other types of charts. The style of presentation was expanded in 1978 to include extensive comments
both to provide more complete explanations and lo permiit comparison of the various techniques. The 1987 revision adds
a section on terms related to process capability. It includes some changes and additions so as to be in agreement with 1SO
3534 and 1SO 8402 whenever possible.

Scope

The scope of this document is intended to cover the major forms of statistical control charts which are in general use in
United States industry.

Writing Committee

Comments or suggestions for improvement will be welcomed and should be sent to the chairman, Professor Harrison M.
Wadsworth, at Georgia Institute of Technology, School of Industrial and Systems Engineering, Atlanta, Georgia 30332, or
the sponsor of the standard, American Society for Quality Control, 310 West Wisconsin Avenue, Milwaukee, Wisconsin 53203.

The following individuals were members of the Writing Committee for this revision to ANSI/ASQC Al:

Harrison M. Wadsworth, Chairman
Sherman L. Babcock

Richard A. Freund

John J. Gordon

Robert O. Hunt

Burton S. Liebesman

Harvey Schock

Ira Smart

Ronald Williams
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DEFINITIONS, SYMBOLS, FORMULAS, AND TABLES
FOR CONTROL CHARTS

I. TYPES OF CONTROL CHARTS
A. GENERAL

1.0 CONTROL CHART: A graphical method for evaluat-
ing whether a process is or is not in a “state of statistical
control.” -

NOTE: The determinations are made through comparison of
the values of some statistical measure(s) for an ordered series
of samples, or subgroups, with control limits or other pre-
scribed criteria.

COMMENT: A control chart is used to make decisions about
a process. There are a variety of specific charts, each designed
for the type of decisions to be made, the nature of the data,
and the type of statistical measure used. The term control
chart was for many years synonymous with Shewharr Con-
trol Char: (see 4.0) being based on the original work by
Shewhart, (W. A. Shewhart, “Economic Control of Quality
of Manufactured Product,” C. Van Nostrand Company, Inc.,
1931, republished, 1980 and available from the American
Society for Quality Control). There are now several other
distinct types or major variations in use.

The emphasis of the control chars, as contrasted to the ac-
ceptance control chart, is on the process being *in control”
rather than a direct evaluation of whether the measure of the
product or service satisfies tolerance requirements. (See com-
ments under 2.0 and 4.0.) The control chart, however, is
sometimes used in an acceptance sense calling for action or
investigation when a process is deemed to have shifted from
its standard level.

Criteria other than control limits, e.g., runs, are also used
to determine if a process is in control.

1.1 Control Chart — No Standard Given: A control chart
whose control limits are based on the sample or subgroup
data plotted on the chart.

COMMENT: This type of control chart is used to determine
whether observed values of X, R, p, etc., for a series of
samples vary among themselves by an amount greater than
should be attributed to chance. Control charts based entirely
on the data from the samples being evaluated are used for
detecting lack of constancy of the cause system. This type
of chart is particularly useful in research and development
stages to determine whether a new process or product is
reproducible and whether test methods are repeatable.

1.2 Control Chart — Standard Given: A control chart
whose control limits are based on adopted standard values
applicable to the statistical measures plotted on the chart.

COMMENT: This type of control chart is used to discover
whether currently observed values of X, ¢, p, etc., for samples
differ from standard values Yo, Co» Po» €tC., by an amount
greater than should be attributed to chance. The standard
veiue may be based on representative prior data, or an
economic value based on consideration of needs of service
and cost of production, or a desired or aimed-at value
designated by a specification. The standard value of the stan-
dard deviation should almost invariably be based on represen-
tative prior data. It is assumed that the process is capable
of being, and intended to be, operated at the designated stan-
dard values. Any prior data being used to set limits should
be checked to assure that it is *‘in control.”’

The use of the subscript zero (e.8., Xo, Co» Po) to designate
standard levels is recommended to avoid confusion with ex-
ponents. There has been a long tradition of using the prime
notation (¢.g., X', ¢, p") for this purpose and this will con-
tinue to be an accepted alternative along with a combination
of both (¢.g., X', C'o, P'o)- Generally, the use of a prime
notation is an indication that the standard value is to be treated
as if it were the population value, although Greek letters are
sometimes used to indicate this (e.g., g, 0, 8, etc.).

2.0 ACCEPTANCE CONTROL CHART: A graphical
method for the dual purposes of evaluating a process in terms
of (a) whether or not it can be expected to satisfy product
or service requirements for the characteristic(s) being
measured and (b) whether or not it is in a *‘state of statistical
control’* with respect to within sample, or subgroup,
variability.

NOTE: The determinations are made through comparison
of values of some statistical measure(s) for an ordered series
of samples, or subgroups, with acceptance control limits.

COMMENT: The emphasis of the acceptance control chart,
as contrasted to the control chart as defined in 1.0, is that
the process usually does not need to remain in control about
some single standard process level, but that as long as the
within-subgroup variability remains in control, it can run at
any level or levels within some zone of process levels which
would be acceptable in terms of requirements. It is assumed
that some assignable causes will create shifts in the process
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