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INTRODUCTION

Quality and Reliability Assurance Hand-
book H 50 provides guidance to personnel
responsible for the evaluation of a contrac-
tor’s quality program when Military Specifi-
cation MIL-Q-9858A is invoked in his con-
tract. MIL-Q-9858A, “Quality Program
Requirements,” requires contractors to es-
tablish a quality program which will as-
sure compliance with the requirements of
their contracts.

Users of this handbook are cautioned that
MIL-Q-9858A supersedes MIL-Q-9858 and
contains such extensive changes that it must
be treated as an entirely new specification,
rather than as a revision. Among the far
reaching new concepts in MIL-Q-9R58A are
requirements for Quality Programs, Quality
Program Management, Initial Quality Plan-
ning, Costs Related to Quality, Facilities and
Standards, Advanced DMetrology Require-
ments, Manufacturing Control (involving
work instructions) and other new or ex-
panded requirements

MIL-Q-9858A is intended for use in con-
tracts involving the more complex types of
military hardware and systems, while MIL-
[-15208A is the specification pertinent to
less complex items. A decizion as to which
of these specifications to invoke in a contract
must be made by the technical and procure-
ment personnel who specify the other tech-
nical or contractual requirements. Which-
ever specification is used, the contractor is
not absolved from his responsibility for the
quality and reliability of the product he de-
livers to the Government, '

Proper and eflicient use of this handbook
and the specifications mentioned above re-
quire that the reader become familiar with
Sections VII and XIV of the Armed Serv-
ices Procurement Regulation; with MIL-I-
45208A, “Inspection System Requirements”
and its complement. Quality and Reliability
Assurance Handbook 51 (when published);
and with MIL-C-15662A, “Calibration Sys-
tem Requirements” and its complement,
MIL-HDBK-52,

Both MIL-Q-9858A and this handbook
are based on established Department of De-
fense concepts and policies which provide
that: ‘

a. The contractor;’is solely responsible for
the control of product quality and for offer-
ing to the government for acceptance only
products- aetermined by him to conform to
contractual requirements. -

b. The Government Representative is re-
sponsible for determining that contractual
requirements have, in fact, been complied
with prior to the acceptance of the product.

c. Final decision of product acceptability
is solely- the responsibility of the Govern-
ment.

The contractor, in accordance with MIL-
Q-9858A, must design and maintain an
effective and economical quality program
that includes both processes and products
and which makes data available to the Gov-
ernnient adequate for use in establishing
product acceptance criteria. Facilities, prod-
ucts, and management techniques vary so
widely within the broad pattern of national
security industrial establishments that this
evaluation handbook cannot provide detailed
checklists. Instead, it reflects the most relia-
ble quality program control patterns used by
much of American industry. It encourages
the training of planners and evaluators in
all areas that affect the quality program.
The emphasis throughout this handbook is
on the planning and execution of a compre-
hensive quality program. The evaluation of
such a program depends upon how well deci-
sion criteria have been selected, applied and
enforced.

The Government's evaluation plan should
apply to all aspects of a contractor’s pro-
gram. Thus, the Government Representa-
tive must be familiar with all requirements
of the procurement if he is to assure himself
that the contractor provides effective quality
control coverage throughout the entire se-
quence of operations.

Quality programs are not intended to cor-
rect deficiencies in other contractual require-
ments. The contractor is not obligated to
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perform more than the requirements speci-
fied in the contract and in MIL-Q-9858A.
A consistent format has been followed
throughout this handbook. In order to relate
the program evaluation suggestions as di-
rectly as possible to the requirements of
MIL-Q-9858A, each subsection of the spee-
ification is quoted verbatim and followed by
appropriate comments, as follows:

SUBSECTION OF MIL-Q-9858A

A. “Review of Requirement”’—Discussion
of the requirements set forth in the sub-
section.

B. “Application”—Descriptions and ex-
amples of practices applied by contractors
in the past that are typical and illustra-

tive rather than all-inclusive or manda-
tory.

C. “Criteria for Evaluation”—Questions
which should be asked to evaluate that
particular part of a contractor’s quality
program.

It is most important to note that the ques-
tions contained in the various “Criteria for
Jvaluation” are essentially YES/NO ques-
tions. Asking and answering them alone will
not provide a thorough and complete evalu-
ation of a contractor’s quality program. The
questions serve only as indicators and re-
minders of important points to cover; the
evaluation is expected to cover them in ap-
propriate depth and detail to assure an effec-
tive und complite evaluatlion.

EVALUATION OF A CONTRACTOR'S QUALITY PROGRAM

1. SCOPE

1.1 Applicability. This specification shall
apply to all supplies (including equipments,
sub-systems and systems) or services when
referenced in the item specification, contract
or order.

A. REVIEW OF REQUIREMENT. Specification
MIL-Q-9858A, Quality Program Require-
ments, applies to the more complex items of
military hardware. and systems, when it is
essential to assure conformance to contrac-
tual requirements through control of all work
operations and manufacturing processes, as
well as inspections and tests, Complex com-
ponents and subsystems which are part of a
complex system may alsc require application
of MIL-Q-9858A. In any case, when the need
for MIL-Q-9858 A has been determined by
echnical and procurement personnel, the
foliowing clause (ASPR 7-104.28) shall be
used in contracts for these items:

“Quality Program (July 1964). The con-
tractor shall provide and maintain a qual-
ity program acceptable to the Government
for supplies or services covered by this
contract. The quality program shall be in

" accordance with Military Specifications
MIL-Q-9858A.”

For those less complex items whose qual-
ity can be assured adeguately by control of
inspection and testing alone, MIL-1-45208A,
“Inspection System Requirecments,” will be
used. However, a contractor may, at his
option, substitute any or all of the require-
ments of MIL-Q-9858A for those of MIL-I-
45208A specified in his contract, provided
that price or fee is not increased. This option
permits g contractor to use one system rather
than two, if he so desires.

B. APPLICATION. Among the types of com-
plex items to which MIL-Q-9858A should be
applied are:

(1) Items of complex design, such as mis-
siles, aircraft, tanks, ships, space suits and
specialized medicine.

(2) Major components, such as fire con-
trol systems, electronic systems, navigation
systems, engines, turbines and rocket motors.

(3) Smaller components or parts, such as
assemblies, accessories or pieces, when suffi-
ciently complex or required to be ultra-
reliable.

C. CRITERIA FOR EVALUATION.

(1) 1s the procurement for complex sup-
plies or services?
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(2) Does the contract or order reference
specification MIL-Q-9858A 7

(3) Is use of MIL-Q-9858A at the con-
tractor’s option?

(4) When used optionally, is MIL-Q-
9858A used in whole or in part? If only used
partially, are all of the remaining contract
requirements being met?

1.2 Contractual Intent. This specification
requires the establishment of a quality pro-

gram by the contractor to assure compliance

with the requirements of the contract. The
program and procedures used to implement
this specification shall be developed by the
contractor. The quality program, including
procedures, processes and product shall he
documented and shall be subject to review
by the Government Representative. The qual-
ity program is subject to the disapproval of
the Government Representative whenever
the contractor’s procedures do not accom-
plish their objectives. The Government, at
its option, may furnish written notice of the
acceptability of the contractor’s quality pro-
gram. R

~ A. REVIEW OF REQUIREMENT. MIL-Q-9858A
requires contractors to design and use a com-
plete quality program. The program must
be designed to assure adequate controls
throughout all areas of contract perform-
ance; e.g., development, manufacturing and
shipping. The quality program is not accept-
able unless all necessary procedures are
available and complete when needed. All or
any part of a contractor’s quality program
may be disapproved by the Government when
the program does not accomplish its objec-
tives. In some cases the Government may
furnish written notice of the acceptability of
the quality program.

B. APPLICATION. A complete quality program
is often the most comprehensive and exten-
sive activity of a contractor. Because the
program is dvnamic and must he documented
throughout, substantial amounts of documen-
tation result. The individual instructions and
the records for each job document a quality
program. Although also necessary, directions

. for preparing instructions and records do

not document a program.

In describing the functions to be per-
formed, contractors document-the procedures
and instructions that apply. Production doc-

‘umentation, for example, frequently takes

the form of job operations sheets, routing
forms, tote tickets, shop travelers, inspection
method sheets and test procedures. For other
functions, purchasing manuals, engineering
handbooks and similar forms of instruction
may be used.

Records are another form of required.doc-
umentation. Inspection and test records, lab-
oratory analyses, shipping records, records
of the effective dates of engineering changes
and records of engineering approval are ex-

amples of some records used.

Nonconforming products will be disap-
proved at any time.- In addition, when con-
tractors’ procedures are unsatisfactory, a
DoD activity will disapprove part or all of
the quality program and immediately notify
the contractor of such action. Conversely,
when a DoD activity elects to advise a con-
tractor that his quality program is accept-
able, a letter similar to the following shall
be used:

“Government representatives of the De-

partment of Defense on
tdate)

reviewed the quality program employed by

yvour firm at

tdeseribe the loeation)

on the production of

ttype ol product)

—_— . On the basis of that review
the aforesaid quality program appears to
be acceptable.

“This evaluation does not relieve you in
any way from continuing to comply with
the requirements of MIL-Q-9858A and
the contract,

“This notice does not signify a prefer-
ence for or endorsement of vour product
by the Department of Defense and shall
not be so used in advertisements or other
publicity. Nevertheless, vou may publicize
the fact that vour quality program for
such product has been adjudged by the
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Department of Defense as conforming with
MIL-Q-9858A.

“Acknowledgement of this communica-
tion is requested.”

C. CRITERIA FOR EVALUYATION.

(1) Does the contractor have a quality

program which assures compliance with the

requirements of the contract?

(2) Is the program documented and is
such documentation available for Govern-
ment review?

1.3 Summary. An effective and economical
quality program, planned and developed in
consonance with the contractor’s other ad-
ministrative and technical programs, is re-
quired by this specification. Design of the
program shall be based upon consideration
of the technical and manufacturing aspects
of production and related engineering design
and materials. The program shall assure
adequate quality throughout all areas of con-
tract performance; for example, design, de-
velopment, fabrication, processing, assembly,
inspection, test, maintenance, packaging,
shipping, storage and site installation.

All supplies and services under the con-
tract, whether manufactured or performed
within the contractor’s plant or at any other
source, shall be controlled at all points nec-
essary to assure conformance to contractual
requirements. The program shall provide for
the prevention and ready detection of dis-
crepancies and for timely and positive cor-
rective action. The contractor shall make
objective evidence of quality conformance
readily available to the Government Repre-
sentative. Instructions and records for qual-
ity must be controlled.

The authority and responsibility of those
in charge of the design, production, testing,
and inspection of quality shall be clearly
stated. The program shall facilitate deter-
minations of the effects of quality deficiencies
and quality costs on price. Facilities and
standards such as drawings, engineering
changes, measuring equipment and the like
which are necessary for the creation of the
required quality shall be effectively managed.

The program shall include an effective con-
trol of purchased materials and subcontract-
ed work. Manufacturing, fabrication and
assembly work conducted within the contrac-
tor’s plant shall be controlled. completely.
The guality program shall also include ef-
fective execution of responsibilities shared
jointly with the Government or related to
Government functions, such as control of
Government property and - Government
source inspection.

A./B. REVIEW AND APPLICATION OF REQUIRE-
MENT. Contractors generally recognize that
most functions of management affect product
quality in some manner and to some degree,
and that it is essential to identify, and to
assign responsibility for, inter-related quality
activities. Among the characteristics of an
effective quality pregram are delegation of
authority, responsibility and accountability
for decisions affecting quality in a clear and
precise manner which assures the proper

functioning of the quality program.

Contractors also recognize that the quality
programs must be responsive to changing
needs. Accordingly, contractors ordinarily
provide for the continuous acquisition of cur-
rent data on the status of quality.

Some contractors require early reporting
of properly identified quality failures. Such
failures are priced using appropriate cost
records to emphasize their cost. Many con-
tractors attempt to balance the cost of fail-
ures with the cost of control, shifting effort
and resources as necessary to achieve opti-
mum results. The cost of preventive actions
usually is much less than the cost of failures
and after-the-fact corrective action.

Close collaboration and coordination with
DouD contract and administrative personnel
is a mark of successful DoD) suppliers. This
cooperation properly extends to subcontrac-
tors and vendors.

C. CRITERIA FOR EVALUATION. Since this is a
summary, no criteria for evaluation are
necessary.

1.4 Relation to Other Contract Require-
ments. This specification and any procedure
or document executed in implementation
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thereof, shall be in addition to and not in
derogation: of other contract requirements.

‘The'»'qLIality: program requirements set forth

in this specification shall be satisfied in addi-
tion to all detail requirements contained in
the statement of work or in other parts of
the Contract. The contractor is responsible
for compliance with all provisions of the con-
tract and for furnishing specified supplies
and services which meet all the requirements
of the contraet. If any inconsistency exists
between the contract schedule or its general
provisions and this specification, the contract
schedule and the general provisions shall
control. The contractor’s quality program
shall be planned and used in a manned to
support reliability effectively.

A. REVIEW OF REQUIREMENT. The require-
ments of MIL-Q-9858A are not intended to
cancel or conflict with any other require-
ments of a contract. Thus, MIL-Q-9858A
does not relieve a contractor of any of his
contractual responsibility. If there is an ap-
parent conflict between the requirements of
the contract and MIL-Q-9858A, the contract
requirements shall prevail.

Reliability is often an important contract
tequirement. The quality program must sup-
port the achievement of required reliability
by assuring that material is manufactured as
designed by a manufacturing process which
does not detract from the reliability designed
into the product.

B. APPLICATION. Contractors usually review
with care all of the technical requirements
of a contract to make certain that all are
effectively-covered by their quality programs.
Though many requirements may be standard
from contract to contract and from specifica-
tion to specification and can be dealt with by
a standard response, most contractors insist
on a total and thovrough review because spe-
cial or new contract clauses relating to qual-
ity (reliability, maintainability, incentives,
etc.) may be included. Even in follow-on
contracts for supplies previously furnished,
contractors may find specifications requiring
compliance to new or different requirements.

Contracts for complex supplies frequently
reference many component parts specifica-

tions, and specifications for such.characte- is-
tics as reliability, maintainability or inter-
changeability—all of which are elements of,

or affect, quality. When contracts andvsp'ec-

ifications contain reliability requirements,

_contractors design their quality program to

measure and assure compliance. Many sup-
pliers combine their reliability and quality
efforts. They often integrate reliability test-
ing, instructions, records and similar relia-
bility aspects into the quality program.

C. CRITERIA FOR EVALUATION

(1) Does MIL-Q-9858A conflict with any
of the other requiirements of the contract, or
are any features of the quality program su-
perseded by other specifications?

(2) Is the quality program adequately
planned to support reliability requirements?

1.5 Relation to M1L-1-45208. This specifi-
calion contains requirements in excess of
those in specification MIL-1-45208, Inspec-
tion System Requirements, inasmuch as total
conformance to contract requirements is ob-
tained best by controlling work operations,
manufacturing processes as well as inspec-
tions and tests.

A./B. REVIEW AND APPLICATION OF REQUIRE-
MENT. This handbook is not directly related
to the requirements established in MIL-1
45208A and discussed in H-51, “Evaluation
of a Contractor’s Inspection System.” How-
ever, specifications MIL-Q-9858A and MIL—
115208 A and their respective handbooks are
complementary. The Government wants con-
tractors to have effective vet economical pro-
grams for quality and inspection. Therefore,
both MIL-I-45208A and MIL-Q-9858A were
developed simultaneously to permit.the use
of the former, less comprehensive specifica-
tion whenever appropriate.

Again it is emphasized that MIL-Q-9858A
applies to complex services or supplies,
where effective control of quality demands
control of work operations, this is. where
control of inspection and testing only is not
sufficient,
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C. CRITERIA FOR EVALUATION

(1) Since this paragraph of MIL-Q-
9858A does not contain requirements, no
evaluation is necessary.

2. SUPERSEDING, SUPPLEMENTATION AND
ORDERING

2.1 Applicable Documents. The following
documents of the issue in effect on date of
“the solicitation form a part of this specifica-
tion to the extent specified herein,

SPECIFICATIONS
MILITARY
MIL-1-45208 —Inspection System Re-
) quirements
MIL-C-45662 —Calibration System Re-
quirements

2.2 Amendments and Revisions. Whenever
this specification is amended or revised sub-
sequent to its contractually effective date,
the contractor may follow or authorize his
subcontractors to follow the amended or re-
vised document provided no increase in price
or fee is required. The contractor shall not
be required to follow the amended or revised
document except as a change in contract. If
the contractor elects to follow the amended
or revised document, he shall notify the Con-
tracting Officer in writing of this election.
When the contractor elects to follow the pro-
visions of an amendment or revision, he must
follow them in full.

2.3 Ordering Government Documents.
Copies of 'specifications, standards and draw-
ings required by contractors in connection
with specific procurements may be obtained
from the procuring agency, or as otherwise
directed by the Contracting Officer. \

The above paragraphs of MIL-Q-9858A
are self-explanatory and do not require elab-
oration.

3. QUALITY PROGRAM MANAGEMENT

3.1 Organization. Effective management
for quality shall be clearly prescribed by the
contractor. Personnel performing quality
functions shall have sufficient, well-defined
responsibility, authority and the organiza-

tional freedom to identify and evaluate qual-
ity problems and to initiate, recommend or
provide solutions. Management regularly
shall review the status and adequacy of the
quality program. The term *‘quality program
requirements” as used herein identifies the
collective requirements of this specification.
It does not mean that the fulfillment of the
requirements of this specification is the re-
sponsibility of any single contractor’s organ-
ization, function or person.

A. REVIEW OF REQUIREMENT. To establish a
quality program which fulfills the require-
ments of MIL-Q-9858A, contractors must
identify the functions and activities that di-
rectly affect quality and assign specific au-
thority and- responsibility for these func-
tions. The assignment is made in terms of
decisions and actions to identified elements
at all levels of the organization. The mere
preparation of organization charts or hand-
books is not enough. '

MIL-Q-9858A explicitly requires contrac-
tors to satisfy certain quality program re-
quirements, but does not specify an organiza-
tional arrangement of anyv kind for meeting
these requirements.

B. APPLICATION. Although practically all con-
tractors now have quality control and/or
inspection departments which are focal
points for quality matters, these departments
cannot satisfy all of the quality program
requirements of MIL-Q-9858A. Many other
departments of a contractor’s organization
contribute to the quality efforts. Their ac-
tions, together with those of the quality and/
or inspection departments, constitute the
quality programs to which MIL-Q-9858A
applies. These facts, however, do not pre-
clude assignment of responsibility for co-
ordination and management of the imple-
mentation of MIL~Q-9858A to a particular
organizational component (e.g., Quality Con-
trol Department).

C. CRITERIA FOR EVALUATION

(1) Does the established program identify
the organizational element responsible for
each of the various quality efforts?
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i - £2):-:Do- the: personnel . performing ~the
quality; functions:: have . sufficient:.authority,
responsibility, and freedom of action ‘to iden-
tify and evaluate quallty problems and initi-
ate' .recommend or provide solutlons‘?

(3) Does management regularly nreulew
the status and adequacy of. the quahty pro-
gram" ‘ SO

N 3 2 T
tor, durmg the’ earhest practlcal phase of
contract: performance, shall conduct & com-
plete réview of the reqmrements of the con-
tract to ‘idéntify and make tlmely provxsxon
for the specxal controls; processes, test equlp-
ments, ﬁxtures -tooling’ ‘and Skl]lS requued
for' assuring- product quahty “This” 1mt1al
planmng w1]l recogmze ‘the need and pl ov1de
for: Yeséarch,” when necessary, o update in-
spection and testing techniques, instrumenta-
tion:and"correlation -of inspection and 'fest
results' ‘with manufacturing ¢ m'ethods and
processes. - This: planning "will- also ‘provide
appropriate réview and action: t6 assure* com-
patlblhty -of: manufacturmg, 1nspect10n test-
1ng and documentatlon P Cot

A. REVIEW OF REQU!REMENT In1t1al quallty
planning should take;place as.early as-possi-
ble, preferably prior to the;start:of contract
pe_rfor;mance The contractor’s quality: pro-
gram,js-not complete unless it is planned and
developed in conjunction.with all.other:furc-
tions such as research and development; pro-
ductlon, eengineering, and.subcontracting.:
One of the main obJectxves of 1n1tlal .plan-
nmg ‘is to. ldentlfy any. speCIal or . unusual
requlrements When such requlrements are,
found there is frequently a. need for. study,
planmng and programmmg‘to prov1de appro;
prlate operatlons, processes,,and techmques
The p]annmg must be. tlmely and prov1de for.
operatlonalJrewew to Aassure. compatlblllty;
between the, quallty, proglam, requlrements;
and. affected manufactuung operatxons p1 0Cs!
esses and techmques e T

B: "APPLICATION: ' There have been mstances:
of late completxon and ovérruns on cont1 acts
because of unforeseen’ problems arising’ ‘from
requirements ‘withi ‘which ‘contractor§ were

unfamiliar: Sométimes military reguir emerits’

'recent' “breakthroughs in technology F,

'formance of the contract

are so advanced that the:chances of success
depend greatly on the use and adaptatwn of

ure to~ recogmze and plan for such requ é-
ments’ endangers tlmely and succe‘ sml per-

rtant therefore fox contractors
C :ntlfy needs for

a review should take place at the ealhest
p0531ble time,. & o rond :
A rev1ew “for umque 1equ1rements entalls
a complete ‘eéxamination of all contlact Te-
quirements, including work statements. ex-
hibits, : references and:.the like. - The object
is: toadentlfy those requirements that are un-
usual by -reason -of newness, -unfamiliarity,
lack of .experience, or absence of precedents.
What.is-common and:ordinaty in one indus-
try:may be unusual in another. -Old:-familiay
products - and -processes may be adapted to
new, unknown.applications. :Ordinary appli-
cations may take on new aspects:because of
usé in new.environments. For instance, .the
use of paper as a material might present new
problems ‘to the textile: industry. - Ceramic
cylinder:.inserts .in aluminum-engine blocks
may create unusual design; foundry, manu-
facturing; testing and servicing problems for
an-established. engme manufacturer. :
i+ As each new spec1a1 requlrement is 1dent1-
ﬁed the means for. testmg and provmg ste-
cessful compllance with the umque requne-
ment must bé ¢onsidered. Existing inspection
practices -often- are. not -adequate.- For ex-
ample, - if: the: use of a laser or maser was
necessary. ;for -compliance . with a."technical
requirement, .research might be .heeded to
devise effective tests-for the optical and elec-
tromc functions. -involved. poel e

Solutlons to® the problems” of umque re-
quirements' aré often unusual. The 1nteg1a-
tion of these ‘unlusual new functlons into the
quallty program must’ be- ca1 efullv planned
s0  that” the3 are’ compatlble For mstance,
metrology -and" cahb)atlon systems need to
be flexible enough= to include manv diverse
manufactunng and -testing requirements,
particularly for aerospace applications.
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C. CRITERIA FOR EVALUATION

(1) Does the contractor conduct a com-
plete review to identify and provide for spe-
cial or unusual contract requirements?

(2) Does the contractor perform initial
quality planning as early as possible?

(3) Doés planning require the research
needed for developing all the advanced or
new testing and inspection techniques re-
quired?

(4) Has action been taken to make the
controls for special requirements compatible
throughout manufacturing, inspection and
testing?

3.3 Work Instructions. The guality pro-
gram shall assure that all work affecting
quality (including such things as purchasing,
handling, machining, assembling, fabricat-
ing, processing, inspection, testing, modifica-
tion, installation, and any other treatment
of product, facilities, standards or equipment
from the ordering of materials to dispatch
of shipments) shall be prescribed in clear
and complete documented instructions of a
type appropriate to the circumstances. Such
instructions shall provide the criteria for
performing the work functions and they
shall be compatible with acceptance criteria
for workmanship. The instructions are in-
tended also to serve for supervising, inspect-
ing and managing work. The preparation
and maintenance of and compliance with
work instructions shall be monitored as a
function of the quality program.

A. REVIEW OF REQUIREMENT. Documented
work instructions are necessary for work
which affects product quality. Instructions
must be clear, concise and appropriate to the
nature of the work and the circumstances
under which the work is to be done. The
instructions also must establish gquantitative
or qualitative means for determining that
each work operation has been done satis-
factorily. These quantitative or qualitative
criteria must also be suitable for use with
related inspections or tests, because work in-
structions serve operating personnel, super-
visors, inspectors, managers, and in some in-
stances, customers.

The contractor is required to review and
assure compliance with his prescribed work
instructions. : '

B. APPLICATION. Work instructions have dif-
ferent names in different plants and some-
times even in different departments of the
same plant. Among the names used are Pro-
duction Control Books, Production Control
Releases, Job Tickets, Manufacturing Con-
trol Sheets and Work Tickets. Regardless of
name, each job operation is usually identified
with a number that is one of a sequence
indicating previcus and subsequent work
operations. The instructions ordinarily tell
how a job will be done, the order in which
actions are accomplished, set-up information,
speeds and feeds, associated drawings and
specifications, and other pertinent informa-
tion.

The work of many departments affect qual-
ity. For example, inferior packaging can
lead to damage during transportation. Thus,
shipping department work affects quality.
Stock rooms also affect quality by issuance of
the correct bars, rods, and shapes in the
proper alloy of steel, aluminum or other
metal. Technical writing is a work opera-
tion that has an impact on quality. Though
there are many and diverse work operations,
only a small number of them constitute in-
spection or testing. All work operations
affecting quality must be covered by effec-
tive work instructions.

It is of prime importance that the events
that make possible the fabrication of a prod-
uct follow a systematic, unvarying sequence
of work operations. For this reason, work
instructions are necessary, regardless of
whether a contractor’s facilities and organ-
ization are considered “small” or “large.”’
Of course, for large enterprises documented
work instructions are an absolute necessity
for communication purposes because of the
large number of people involved. However,
smaller corganizations have no less need for
appropriately documented work instructions
to assure exact preduct replication.

Work instructions must be kept current
and complete. The problems involved in con-
trolling drawing use in the shop are also
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encountered in controlling work instructions.
At times work is attempted using drawings
alone without work instructions. Sometimes
changes are developed on the shop floor and
not entered in the instructions. At other
times an attempt is made to use an unsuit-
able general instruction on new work opera-
tions. Often, changes in machines, tools,
work locations or conditions are not reflected
properly in the work instructions.

Dimensions and tolerances are quantiative
criteria for a work operation and are usually
specified in a work instruction by reference
to a drawing. Comparison standards such
as surface finish blocks, color cards, cloth
swatches, macrographs or sectioned samples
often serve as the qualitative criteria pro-
vided in work instructions. Often a qualita-
tive work standard is nothing more than a
written description.

Just as drawings are used by designers,
engineers, customers, machine operators and
many others, so work instructions are used
by inspectors, supervisors and managers, as
well as by production personnel. Supervisors
or others responsible for quality improve-
ment often find in the work instructions
manufacturing details that need to be
changed. Whenever a drawing is changed,
a work instruction change is likely; on the
other hand, many work instruction changes
do not require drawing changes.

Since work instructions are so numerous
and varied, have such wide use, and are
subject to much change, it is necessary that
contractors continually review work instruc-
tion systems to assure that they provide ac-

curate, complete instructions and require.

worker compliance.

C. CRITERIA FOR EVALUATION

(1) Are documented work instructions
available and used for all work operations
which affect quality? '

(2) Arvre such work instructions complete
and appropriate?

(3) Ave standards available for each work
operation?

(4) Are work instructions compatible
with associaler inspection and testing?

(5) Do supervisors, managers and inspec-
tors make proper use of work instruction?

(6) Are work instructions reviewed on a
systematic basis for accuracy, completeness
and worker compliance?

3.4 Records. The contractor shall maintain
and use any records or data essential to the
economical and effective operation of his
quality program. These records shall be
available for review by the Government Rep-
resentative and copies of individual records
shall be furnished him upon request. Records
are considered one of the principal forms of
objective evidence of quality. The quality
program shall assure that records are com-
plete and reliable. Inspection and testing rec-
ords shall, as a minimum, indicate the nature
of .the observations together with the num-
ber of observaticns made and the number
and type of deficiencies made and the number
and type of deficiencies found. Also, records
for monitoring work performance and for
inspection and testing shall indicate the ac-
ceptahility of work or products and the ac-
tion taken in connection with deficiencies.
The quality program shall provide for the
analysis and use of records as a basis for
management action.

A. REVIEW OF REQUIREMENT. The contractor
is responsible for contrelling and assuring
quality and for providing objective evidence
that this control and assurance do, in fact,
exist. The essentiality of proper record keep-
ing to contractor quality programs cannot be
overemphasized; thus the requirement in
MIL-Q-9858A for complete and reliable rec-
ords wherever essential to an effective and
economical quality program.

It is the responsibility of the Government
to review a contractor’s records to the ex-
tent necessary to assure compliance with
quality program requirements. This review
ordinarily consists of the following actions:
(a) checking the contractor’s record keeping
policies, systems, and procedures, (b) inven-
tory of the contractor’s record forms, (c)
evaluation of specific records for currency,
completeness, accuracy and pertinency, and
(d) verification of the records by means of
independent examinations (e.g., inspection
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and tests) of products and appropriate cali-
bration of test and measuring equipment.
As a minimum, inspection and test records
must indicate the number of type of de-
ficiencies found, the actions taken concerning
them, and the nature and pumber of observa-
tions made. In addition, these records should
indicate the percentage of items passing in-
spection or test and the quantities of accept—
abie and rejected items. ;
Records must be made. of. work acco =
plished, comphance or, noncomphance,mth
work mstructlons,, and of actlons ,taken to
remedv noncomphance _ .
The de81gn mamtenance and use of rec-
or ds should be accomphshed in a, systematlc
manner to assure-:that the, 1ec01dsA can be.
readlly analyzed to mdxcate the state of the
OVer: all quality-. proglam Management de-:
c1s10ns must :reflect. the, use and analysrs of
these records ; : :

DR ’x' J‘

.....

quahty assurarce’ proglams ‘of engmeermg
approvals, of customer returns and’ cost rec-
ords pertment to” acceptance of nonconform-
ing materials dre examples® of the records
requlred for an-effective quahty program
Government Representatlves ordlnarxly re-
view and use records at the places where-the:

contractor keeps them. .If tests records are:
maintained.. in..a-ilaboratory. office, for:'ex-.

ample, the Government should -expect'to use’
them -:there..
should be examlned -at the film: storage site,
if rv1ewers Aare.available.;
records,ithe :Government;should: hot “request:
them routinely, but. only when needed':for a0
definite purpose. ; DA

sFinancialaudits are used to ,verlfy the ac-

; Similarly, -mierofilmed. records -

“As:for. copies-of-

curacy:and completeness: ‘of: fiscal records;
and assure'their:validity as a'basis for ﬁnan—‘-"’
cial management Quahty mahagement can”
obtain the same assurance by-‘carefully’ vali- -

dating:-the records: used: to make decisions;"

report: achievements ‘and identify problems."

Contractor ‘inspection- alone does not suffice.

The Government dlso needs”to sample con—"‘

tractor - record: keeping practlces.

‘It is conceivable that a minimum' of record ‘

keeping Thight suffice—with ‘automated in-

spection, for instance. A coordinatedisystem
of record keeping should reduce. recerding
activity substantially. Informatien:imay be
recorded on individua! forms-that :supplé:
ment one another, or.informatien::may :be
combined on a minimum of forms containing
the optimum amount of: related: information:
To: establish: and: maintain a-satisfactory
quality=program, theé: results.of rmany ‘kinds
of work operationssmust:he-recorded: > For’
instance; the adjustment set points.on a speed
governoer;, or-the amount or-volume of, mate-,
rial added to a manpufacturing process;: may:
need: to.-be ;récorded.- Frequently, -logbook
records.for, complicated. assembly operations;
such-as.those used in.the manufacture.of air-
cmft gmdance, systems, -01: engines; must.
con tam a- complete record -of :the .inspection
of each assembly -oper. atlon 2Whete the same:
worker is responsible for-a: variety of dis-
similar work. operatlons, mspectlng and, re-
c01dmg h1 . »work instr uc-.
trons oftcn "s necessary to plopelly protect

sy T

.....

The value of any, fallure or reJ ectlon record
lS Liner eased tr emendously 1f it.can help pre-
vent repetltlon Jof the same . error- which-
caused the defects + Such. preventmn is best
aclueved by havmg the "allure record show
(1) he cause of the . error, (2) how the error.
was, corrected and (3) the actlon Tlecessary..
to prevent a 1ecurrence Many factories, re--
cord., such, 1nformat10n on: Job stickets.. and

'reJectlon tags T P N

K

It is. dlﬂ“lcult to, consohdate md1v1dual 1tem
logbook data mto & record pwhlch perm1ts~
br oad rscale, Judgment of the quality..of. whole~
groups. of a. specific -item.. For.iinstance,: the
logbook record tells very completely: the qual-.
ity of one engine, vehicle or aircraft. How-
ever, it is very difﬁcult-to*tell“‘from‘l‘O‘gbooks'
the prevalent quahty of a whole year S pro-
cause few" contractors manage production
and q_uallty control on a ‘One- 1tem -at-a-time
basis, it “is hecessary to collate,\tabulate, and
consolidate all: s1m11ar or 1dent1ca1 quahty or
deficiency’ mformatlon From this. properly
orgamzed and consohdated _data a super-
visor or manager can evaluate the general
quality of precxsely identified aspects of the

10
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product and its¥individual sparts. »This:cons
sohdatlon 1s fac111tatebd,1f the records and

part’ nurnber tabulatl‘on' reports. anage-
ment frequently follows a' practice of ,COI}A

centrated supervisory action to 1mprove the

quahty of the’ most deﬁclent parts, processes
or departments in' each month Spec1ahsts
from des1gn productlon and 1ndustr1a1 engl-
neermg may be- a551gned t6" concentrate’ "on
improving-the quality of- these speclﬁc areas
of deficiency. Management<: By rtuition;
Fiather'than by analysisiof tabulated records,
is not acceptable. RAT C

- -
-

N 3"1* A <- e 4-1,.r_ e, ,V.' 3400008

Cui CRITERIA FOR EVALUATION: i b
Sevelrgees Do }
B (1) Are there records 0 Mall essentlal_ac-
t1v1t1eq‘7 Lo ﬂ_’ vl { )
+ SN M 255350 H' o
(2) Are records a\«allable to Government

personnel and furmshed when requlred"

" ,(3) Are there effectlve means for assurmg
the currency,. completeness and accuracy of
records" : e

(4) vDO ‘inspection records mclude on]y
the number and; kind-of defectives?-Is other:

essent1a1 data recorded ?"-How and; where? .

b

[ R IR I R TR B

+(5).:" Do inspection records..and;.work: in~.

struetion’: compliance :: records. .indicate the
quantitative degree of- acceptance or: «reJec-
tlon of product:of work effort?: : :

(6) If reJectlon is recorded do”- records‘
show resultlng actlon‘N SO T e Tl 00

(7) Do"management actlons reﬂect the
andlyses and use of records" o - ‘

3.5 Corrective Action. The quahty pro-'
gram: shall detect ‘promptlyiand-correct: as
sxgnable conditionsadverse!to quality: De-
sign}: purchasing, manufacturlng, testing” or

I n,‘

other operations which ceuld’ result in “or-

Y

haveresulted in -defective' supplies, ‘services;

facilities; technical data, standards™or other

elements of contract performance  which:
could: créate excessive''lossés ‘or costs ‘miist
be' ‘identified and changed as aresult of the
quality-program:- Correctlve action’ will ex’

tend to the performince of all suppliers and’

vendors and-will: ,be responswe 1o data -and
produot ) ~Go1 i
action: shall«,mcludenas a rmlmmum PR TR
<o)y *Analysis of idatasand ! exammation' of
product-scrapped: or: reworked* t0: defermine
extent and causeS' i %' D BYA & e

A

ing of the effectiveness of corrective actlon
taken TLOPIESOGE b 3 ;

al
cause of the defects must’be found and c01’
rected Occasxonally the cause of mfrequent
or' non repetltlve defects cannot be deter“
mmed’and the’ only actlon p0551ble is*o* re-
Ject the'defectlve 1tems el DL
Incorrect Wways of workmg or noncomp 1-
ance wrth work” instructions “are " frequent
causes of ‘defects: Sometimes mferlor deslgn
is fhe" cause "As néed dlctates corréction: Te-
qulreS' (a) changmg unsatlsfactory ‘work
methods and: désigns, or ‘(b)~ enforcm’g’com-
plianéé with satisfactory work*hiethods and
desxgns T miree e aelt fo ;

AP

effectlve use of a]l data regardmg defects,
wh ther the data comes from usmg act1v1t1es
Qr i h‘genel ated bv hlS own. operatlon. Data
from 'users mav concelgn defects caused by
the prlme:) contractm or, by hls supplle1 I-n
elther case, the contractor 1s responsxble for

0¥
assuring’ that correctxve actlon 1s take

B, APPLICATION.. Many. contractors, hawe spe-
mﬁc methods for detectmg and correctmg
defects They attempt to detect defectlv
mater1a] as, early as poss1ble to sa\'e the cost
of further spmled matemal and wasted work,.
In addltlon, the desu‘e to maxmnze ploduc-
tlon efﬁclency motxvates manufactuxels to
estabhsh effectlve ‘methods for rapldN deter‘
mining ‘and’ correctmg the causes of xecur'
rent defects. L TR e N
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First piece inspection, inspection by ma-

chine operators and other production line:

workers, inspection after each work opera-

tion or a small group -of work operations,
roving inspectors and many other inspection
‘arrangements are used by contractors to.de-
termine recurring defects. Sometimes sta-
tistical in-process control methods are used
to indicate or predict the need for correction
of defects. Rejection tags and stamps are
devices commonly used to identify products
needing corrective action and to initiate such
action.

Once defects are found, contractors norm-
ally use the services of the responsible man-
ufacturing or design personnel to determine
and correct the cause. Engineering, produc-
tion control, purchasing, or any other func-
tion found to have caused the defect is
charged with the responsibility for devising
and implementing corrective measures. The
interests of both the contractor and the Gov-
ernment demand close attention to the effec-
tiveness of corrective actions. Likewise, both
the contractor and the Government must
monitor “fixes” carefully to be certain of
their continued effectiveness. Records of spe-
cific recurring defects are essentjal to the
diagnosis of the causes of defects and re-
moval of these causes by corrective action.

Although the major focus of attention in
quality program activities is on “hardware”,
- or the output of production lines, other areas
which require close attention are processes,
methods and manufacturing. facilities which
may be substandard and inefficient. Defi-
ciencies in these potential sources of diffi-
culty should be corrected before they cause
defects in the “hardware”.

Since most contractors depend to some
extent on subcontractors and vendors for
raw materials, parts, and subassemblies ap-
plicable to their products, they extend quality
assurance to suppliers. Where a contractor
finds items or services of the suppliers to
be defective, he is responsible to see that
corrective action is taken, even to the extent
of changing his supplier.
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C. CRITERIA FOR EVALUATION

(1) Does the program provide for prompt
detection of inferior quality and for correc-
tion of its assignable causes?

(2) Is adequate action taken to correct
the causes of defects in products and facili-
ties? In functions, e.g., design, purchasing,
testing?

(3) Are analyses made to identify trends
towards product deficiencies?

(4) Is corrective action taken to arrest
unfavorable trends before deficiencies occur?

{5) Does corrective action extend to sup-
pliers’ products?

(6) Is corrective action taken in response
to user data?

(7) Are data analysis and product exami-
nation conducted on scrap or rework to de-
termine extent and causes of defects?

(8) When corrections are made, is their
effectiveness reviewed and are they moni-
tored later?

3.6 Costs Related to Quality. The contrac-
tor shall maintain and use quality cost data
as a management element of the quality pro-
gram. These data shall serve the purpose of
identifying the cost of both the prevention
and correction of noneconforming supplies (e.
g.. labor and material involved in material
spoilage caused by defective work, correc-
tion of defective work and for quaiity control
exercised by the eontractor at subcontrac-
tor’s or vendor’s facilities). The specific qual-
itv cost data to be maintained and used will
he determined by the contractor. These data
shall, on request, be identified and made
available for “on site” review by the Govern-
ment Representative.

A. REVIEW OF REQUIREMENT. The purpose of
recording and maintaining cost information
related to quality is to facilitate sound deci-
sion. making hy contractors regarding their
quality programs. The contractor determines
the cost data needed and how it is recorded
and used.

The cost of preventing and correcting de-
fects is a -significant part of tetal quality
costs. Cost data is highly useful in assessing
the effectiveness of manufacturing, inspec-

=
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t'ion‘an,d other types of work operations, such
as the recording of quality data. Cost infor-
mation concerning engineering changes,
price adjustments for defective material, re-
inspection of defective material and similar
costs "also are useful in managing quality
programs. _

Contractors will make cost data available
for ‘“on site” review by the Government QA
Representative when requested. “Make arail-
able” means the cost data will be shown, not
given. “On site” means that the Government
QA Representative examines the data on the
spot. He does not make copies nor does he
carry the data away nor reveal it to anyone
else. The sole purpose of the examination
of such data by the QA Representative is to
assure that such data are being used in man-
aging the quality program.

B. APPLICATION. Drocedures. for recording
quality program costs range from the very
simple to-the highly complex. In the past.
measurement of such costs has not been the
subject of intensive study by either the Gov-
ernment, or industry; however, many con-
tractors in recent years have designed and
implemented highly efficient systems for

measuring and controlling quality program

costs.

Effective implemeéntation of paragraph 3.6
of MIL-Q-9858A in the interest of both in-
dustry and the Government is to a decisive
degree a function of the initiative and alert-
ness of management in adopting new tech-
niques for quality costing as these techniques
appear increasingly in the literature of the
quality assurance field.

C. CRITERIA FOR EVALUATION

(1) Has the contractor determined the
specific quality cost data that he needs?

(2) Arethedata (in (1)) being collected ?

(8) Do the data identify the cost of pre-
vention or correction of-defects, or both?

(4) Are the cost data used in managing
quality ?

(6) Are cost data available for “on site”
review by the Government QA Representa-
tive?
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4. FACILITIES AND STANDARDS

4.1 Drawings, Documentation and Changes.
A procedure shall be maintained that con-
cerns itself with the adequacy, the complete-

ness and the currentness of drawings and

with the control of changes in design. With
respect’ to the currentness of drawings and
changes, the contractor shall assure that re-
quirements for the effectivity point of
changes are met and that obsolete drawings"
and change requirements are removed from
all points of issue and use. Some means of
recording the effective points shall be em-
ploved and be available to the Government.

With respect to design drawings and de-
sign specifications, a procedure shall be
maintained that shall provide for the evalua-
tion of their engineering adequacy and an
evaluation of the adequacy of proposed
changes. The evaluation shall encompass
both the adequacy in relation to standard
engineering and design practices and the
adequacy with respect to the design and pur-
pose of the product to which the drawing
relates.

With respect to supplemental specifica-
tions, process instructions, production engi-
neering instructions, industrial engineering
instructions and work instructions relating
to a particular design, the contractor shall
be responsible for a review of their ade-
quacy. currentness and completeness. The
quality program must provide complete cov-
erage of all information necessary to produce
an article in complete conformity with re-

-quirements of the design.

The quality program shall assure that
there is complete compliance with contract
requirements for proposing, approving, and
effecting of engineering changes. The quality
program shall provide for monitoring effec-
tively compliance with contractual engineer-
ing changes requiring approval by Govern-
ment design authority. The quality program
shall provide for monitoring effectively the
drawing changes of lesser importance not
requiring approval by Government design
authorities.

Delivery of correct drawings and change
information to the Government in connection
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with data acquisition:ishall- Bétdn'iintegral
part,, of the quality program. N_T}us includes
fu]l comphance w1th contract'requlrements

et

drawmgs and changés extend

oal i u‘l,u

the draurlngs and chang'es‘, prov1ded by the*._

AN Ak

subcontractors and ven

A REVIEW OF: REQUIREMENT Paragraph 4:L

requires:that-a contractor’s quality .program:
assure’current, :completei:engineering rdocu-:
rentation. ;Approved drawing-changes:must.
be:initiated: ‘at :tlve time ischeéduled in: appro-:
priate-orders. ~Qbsolete::drawings’:must ‘be:
removed from all:locations:where:they miis-

takenly:icould:rbe- used. ,Theé:. initiation::of.
drawing ;changes iand - removal‘ of - ebsolete:
drawings must.be recorded: by the.contrac-
tor»and -thése records’ must benavallable to-

f

'the Government.c i o s

The engmeermg adequacy of the des1gns
delineated ‘and deﬁned in” drawi
cations’ and‘change documentatlon shall be
subJect to* a’ vermcatlon ‘procedure. ‘Engi-.
neermg adequacy may be judged i two’
prineipal ways Fiyst, the contént of: the
drawmg, spec1ﬁcat10n 01"change order. can
be: checked for comphance ‘with sound® “Appli-”
cation of the engmeermg practlces nvolved.
Sécond; ‘the content” lof - thie~ engmeermg docu-"
mentation can be’ chécked for de51gn vahdlty
relative: toithe” speCIﬁc jteni™
tlon st b

R "

','v,l 1"‘

‘v’l

Other quahty re’lated‘do umentatlon ex1sts
bes1des dlawmgs spec tlons and change

Amonga the Vi uous types of work covered,-
by, .the ‘supplementary documents are fabrl-
catlon serv1c mspectlon tests preserva-
txon packagmg, oA
Supplementary documentatxon As-referred to"
by manyJ-tltles,y such - as ;“process :instruc--
tions,” production engineering instructions:”.
industrial.,engineering instructions,’”> work
ins:‘tr_.uctions,’r%fanﬂ.d “job ticket8.”.: -:¢i: e

1dent1ﬁcat10n and the like. -

v quire approval:by different authorities. Some;

~Different-types:and classes ofichanges re+

changes- must;-be:-approved: by:-Government;
authorities whe are'not-résident:in: the-plant:
Others: require-only:the: approval ofi.on-site:
Government: .authorities. 7= Contractors may:
need' to approve certain changes made;by;
their; suppliers, ;that, is, vendors, or,subcon-
tractors.., The, contractor,must estabhsh an-
acceptable,,method for processing; Class I
change, proposals and;.approvals... In-- add:-
tion; arrangements. should be made w1th (the
appropriate local, Government ,representatxve,
to;assuye-his review.of, all;Class-II Changes.
to;:assure;proper. \clasmﬁcatlon Einally;-the,
contl actoy, must develop requirements for, his;
suppliers; to, . satisfy: in~ controllmg changes.
to putchased matexial, . ; -

The quality program should assure con-
tractor comphance w1th the Governments
contract rcqunements for the' cqul"tl on of
dlawmgs or other data Comphance w1th
delivery ‘schedules for requlred data 1s par-
tlcul:rly 1mp01tant The contractor 15" re-
spon51b1e for alrangmg w1th hlS supphers
for thé acqulsztlon of all data_necessary to
fulfill the. contract : b "

B- APPUCAT!ON The control of engmeermg
changes and of drawings is so closely related.
that many, manufacturers combine bothiin a
single operation.., Production.control requires
many , documents: - which- ,supplement draw:;
ings, 'ob"on—;x

Ordmanly, the format dlmensmnal and
tolerance accuracy and the degree:of désign:
disclosure of drawings are controlled by
drawing checkers::and; supervisors:fwhoiire<
view the work of the draftsmen The dr aft-
ing department frequently 1s respon_s1b1e for
estabhshmg prec1se toleran es_on drawmgs
since i)ro_)ect engmeers frequ{ey Aty -
only!a- general ‘t"olerance :

Drawmgs normally are used'm "engmeer-'
ing ‘departments;-production” control- depart-
ments, purchasing departments and ntsueh”
shop-floor area$:’as machining; fabrication
and assembly. - Assurance:that:-everyone ‘is:
using correct and current drawings can best?

14’
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be obtained by using procedures which pro-
vide for immediate recall of obsolete draw-
ings and issuance of revised or new ones.

Even more important than having the
correct drawing in the right place at the

proper time is havingﬁdrawings that are up.

to standard: drawings that contain the cor-
rect delineation, tolerances, and notes that
are essential for manufacturing acceptable
parts or items. Each drawing must convey
a complete design, suitable in all respects
for the specific object depicted and its par-
ticular purpose. Since design engineers are
subject to human failings and have varyving
capabilities, many contractors provide checks
and balances to assure design adequacy from
each engineer or designer creating drawings.
Frequently, supervisory engineers review the
work of project engineers to make certain
that drawings are accurate and of sufficiently
high quality to give a workable and satisfac-
tory design. Accurate drawings ave of para-
mount importance to effective design and
manufacturing efforts.

Production control department engineers
and technicians prepare many of the supple-
mental instructions necessary for manufac-
ture. Checks and balances similar to the
aforementioned—are used to assure quality
work by the personnel who prepare supple
mental instructions.

Other departments, for example the com-
pany laboratory and metallurgical depart-
ment, may furnish additional supplements
to drawings, such as notes calling out protec-
tive coatings or heat treatments. Normally,
the work from all such sources should -be
reviewed to assure its completeness and ac-
curacy.

In some firms, engineering changes avre
processed by departments other than those
responsible for initiating and implementing
the changes. In other firms, engineering
changes are processed by the group responsi-
ble for the original design. Frequently major
and minor types of engineering changes are
handled by different groups. Regardless of
the department held responsible, it is im-
perative that all engineering changes be ade-
quately controlled.

15

For DoD work the Government requires
prior approval of some or all enginecring -
changes. The extent to which the Govern-
ment will control each type of engineering
change is specified in the contract. -Any con-
tractor’s change control system must satisfy
the Government’s change approval require-
ments.

Contractors usually assigh io one particu-
lar organization the responsibility for on-

‘time delivery of the drawings and other tech-

nical data required by the contract. In sone
companies this is handled by a technical
documentation or publications department;
in others, by the engineering department; in
others, the contractor order department; and
in vet others, by a contract compliance de-
partment.

Drawings are one of a contractor’s most
valnable assets. Thelefore, most contractors
take appropriate steps to safeguard their
vights in engineering data. In recognition of
these facts, Government policy is to acruire
rights to only those drawings whose acquisi-
tion is provided for contractually. Contrac-
tors also must adhere to contract provisions
for the delivery of data. Contractors should
assure that all supplementary documents,
stuch as a company’s own work instructions
and specifications for special processing, are
retained or disclosed strictly in accordance
with the contract. At the cutset of contract
negotiations, it should be determined to what
extent the contract calls for such supple-
mentary data.

C. CRITERIA FOR EVALUATION.

(1) Is there a procedure for assuring the
engineering adequacy of drawings?

(2) Is there a procedure to insure cur-
rentness and completeness of drawings?

(3) Has all the supplemestal documen-
tation necessary to produce articles in con-
formance with design been provided?

(4) Does the program assure compliance
with contract requirements for proposing,
approving and implementing enginecring

changes?
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(5) Is there appropriate monitoring of
changes requiring approval by “off-site”
Government design authorities?

(6) Is there appropriate monitoring of
changes requiring approval by local “on-site”
Government authorities?

(7) Is there appropriate monitoring by
the contractor of all changes not requiring
Government approval?

(8) Does the program clearly delineate
and cover the contractor’s responsibility for
controlling and recording design and other
changes originating with suppliers?

{9) Does the contractor monitor all sup-
plier changes which require his approval?

(10) Does the program assure “on-time”
delivery of the data prescribed by the con-
tract? '

(11) Is there complete contract compli-
ance concerning rights in data?

(12) Does the program adequately cover
the contiractor’s responsibililty for providing
required rights in data covering items that
originate with his suppliers?

4.2 Measuring and Testing Equipment.
The contractor shall provide and maintain
gages and other measuring and testing de-
vices necessary to assure that.supplies con-
form to {echnical requirements. These
devices shall be calibrated against certified
measurement standards which have known
- valid relationships to national standards at
established perieds to assure continued ac-
curacy. The objective is to assure that in-
spection and test equipment is adjusted,
replaced or repaived hefore it becomes inac-
curate. The calibration of measuring and
testing equipment shall be in conformity
with military specification MI1L-C-45662. In
addition, the contractor shall insure the use
of only such subcontractor and vendor
sources that depend upon calibration systems
which effectivelyv control the accuracy of
measuring and testing equipment.

A. REVIEW OF REQUIREMENT. Gages and
other measuring and test devices which can
assess the quality, performance, dimensions
and other technical requirements of products
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are an essential element of the quality pro-
gram specified by MIL-Q-9858A. These de-
vices must be inspected and calibrated on a
regularly scheduled basis to prevent inac-
curacies or at least to detect them as early
as possible. Such devices often need to be
repaired, replaced, or calibrated. The inspec-
tion and calibration practices covering meas-
uring and testing equipment are prescribed
in detail in specification MIL-C-45662A.
MIL-Q-9858A requires compliance with this
specification.

In sclecting suppliers, the contractor must
give preference to those that systematically
and effectively control the accuracy of the
test and measuring equipment required in
the performance of their contraects.

B. APPLICATION. Most contractors recognize
the necessity of carefully and continually
checking tfest and inspection equipment to
assure that the necessary degree of accuracy
is being maintained. A comprehensive cali-
bration system, such as that required by
MII-C-45662A, is neécessary. - The system
should assure the direct or indirect trace-
ahility of contractor calibration standards
through an unbroken chain of calibrations to
the National Reference Sstandards. The fre-
quency of calibration is determined on the
basis of the type, purpose, usage rate and
degree of accyracy of the equipment in-
volved. Contractor and Government person-
nel may obtain additional informacion about
specification MIL-C-45662A in handbook
MIL-HDRK-52.

Gage identification is alsc extremely im-
portant. In addition to numbering every
gage, color codes, labels and the like are fre-
quently emploved to give 4 quick visual indi-
cation of the gage's accuracy and the date
this aceuracy was last verified.

To effectively control this equipment, con-
tractors should establish such things as gage-
wear policies and keep accurate records on
each piece of equipment. Ohsolete or inac-
curate equipment should be carefully segre-
gated or discarded to prevent its use. When
employee-owned testing and measuring
equipment is used, it often is serviced by the:
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contractor’s calibration system to assess and
maintain its accuracy. v

The limits of accuracy required for mod-
‘ern weaponry often are so narrow that
contractors must calibrate testing and meas-
uring equipment under controlled environ-
mental conditions, usually at established cali-
bration laboratories. Both industry and
Government standards exist which describe
the conditions to be maintained in these con-
trolled laboratories.

C. CRITERIA FOR EVALUATION.

(1) Ave the gages, testing and measuring
equipment necessary o assure that products
meet -technical requirements available and
used?

(2) Is this test and measuring equipment
properly maintained?

(3) Ave these devices inspected on a regu-
lar basis to determiine that they are of the
required accuracy”?

(4) Is there continuous control of these
devices to prevent their use when they be-
come inaccurate, and to correct, repair or
replace them?

(5) Does the program comply with MIL.-
C-15662A, “‘Calibration System Require-
ments”?

(6) Are the required certified measure-
ment standards available and used?

(7) Is the certification of these standards
traceable to the National Bureau of Stand-
ards that are recognized as absolute by the
National Bureau of Standards?

(8) Does the contractor require his sup-
pliers to have a system which assures the ac-
curacy of their test and measuring equip-
ment ? .

4.3 Production Tooling Used as Media of
Inspection. When production jigs, fixtures,
tooling masters, templates, patterns and such
other devices are used as media of inspec-
tion, they shall be proved for accuracy prior
to release for use. These devices shall be
proved again for accuracy at intervals form-
ally established in a manner to cause their
timely adjustment, replacement or repair
prior to becoming inaccurate.
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A./78. REVIEW AND APPLICATION OF REQUIRE-
MENT. Sometimes contractors elect to use
production tooling for inspection and gaging.
In such cases, they should take special pre-
cautions to assure accuracy. This wnvoives
hoth proof of accuracy before release for use
as well as checking at regular, formally es-
tablished intervals thereafter to prevent in-
accuracy. Some equipment used for special
manufacturing operations contains auto-
matic gaging controls which are considered
a part of a contractor’s product quality con-
trol system.

The aforementioned practices are accept-
able if carefully controlled and monitored to
assure continued accuracy.

C. CRITERIA FOR EVALUATION.

(1) Is all tooling which is used as inspec-
tion equipment proved fer accuracy nriey to
use ?

(2) ls.such tooling re-inspected ot intey-
vals established in a manner which assures
the adjustment, replacement or repair of the
tooling before it hecomes inaccurate?

4.4 Use of Contractor’s Inspection Equip-
ment. The contractor's gages, measuring and
testing devices shall be made available for
use by the Government when required to
determine conformance with contract re-
quirements. If conditions warrant, contrac-
tor’s personnel shall be made. available for
operation of such devices and for verifica-
tion of their accuracy and condition.

A. REVIEW OF REQUIREMENT. The contractor
is responsible for manufacturing acceptable
products. To prove product acceptability,
the contractor must have the capability, both
in personnel and equipment, to measure, test
and inspect. For technical and economic rea-
sons, it frequently is desirable for Govern-
ment and contractor personnel to jointly use
contractor inspection equipment., Therefore,
the contractor shall permit the Government
to use such equipment, or to witness contrac-
tor use of this equipment, to verify inspec-
tion accuracy and product quality. However,
if required, the contractor must supply op-
erators for inspection equipment being used
exclusively for Government verification.
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8. APPLICATION. The Government normally
does not provide its inspectors in the field
with gages or measuring and testing devices.
The more complex test equipment is so ex-
pensive or requires such special facilities
that it would be highly uneconomical for the
Government to provide it at all contractors’
plants. Therefore, contractors make their
testing and measuring equipment available to
the Government. Sometimes it is necessary
to have contractor personnel operate the
more specialized equipment for required
Government inspections.

In some instances Government use of con-
tractor testing and measuring equipment
proves to be a “bottle-neck” to production
operations. Therefore, most contractors plan
for the Government’s use of their equipment
and allow sufficient time and provide suffi-
cient equipment so that any joint use does
not delay production.

Many contractors choose to protect the
performance of their complex and specialized
equipment by offering to operate it for the
Government. In some cases, however, the
manner of operating such testing equipment
can give false results. Under these condi-
tions the Government QA Representative
may wish tc .operate the equipment himself.
When this occurs, the contractor may wish to
instruct the Government QA Representative
in the operation of “the more specialized test-
ing and measuring equipment.

Contractors rightfully expect Government
QA Representatives to avoid unnecessary
production delays because of Government in-
spection and testing. Thus Government QA
Representatives sometimes accomplish their
inspection by witnessing a company inspec-
tion rather than conducting a separate one.
However, this is not always required and
often is not .practical.or desirable.

C. CRITERIA FOR EVALUATION.

(1) Does the contractor make his inspec-
tion equipment or facilities available to the
Government QA'Representative for verifica-

tion of the contractor’s results?
" (2)..Does the contractor provide personnel
to perform this. inspection, if warranted?
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4.5 Advanced Metrology Requirements.
The quality program shall include timely
identification and report to the Contracting
Officer of any precision measurement need
exceeding the known state of the art.

A. REVIEW OF REQUIREMENT. New and un-
precedented military requirements may in-
volve “breakthroughs” in technology. Some-
times it is possible to manufacture correctly
functioning hardware without being able to
make all of the necessary measurements.
However, contractors are still obligated to
make ail of the measurements required by
their contract. If the contractor finds he can-
not do this because of a lack of technical
know-how, cquipment or other resources, he
must advise his Contracting Officer at the
earliest opportunity.

8. APPLICATION. In producing today’s mod-
ern weapon systems contractors may be
faced with precision measurement require-
ments beyond their ability to perform. Nor-
mally contractors attempt to meet such
requirements by acquiving additional meas-
uring capability.

However, contracts may require measure-

ment capability that is beyond the state-of-

the-art. Contractors who have their own
precision measurement capability usually are
familiar with the latest advances in metrol-
ogy and quickly recognize, and question, any
demand for such high orders of measure-
ment, Conversely, producers who depend
primarily on outside sources for precision
measurements usually do not recognize ex-
cessive requirements as quickly. Regardless
of knowledge and capability, however, every
contractor is responsible for meeting stated
contract measurement requirenients. There-
fore, if any contractual measurement re-
quirement appears to be unrealistic or in
advance of the state-of-the-art, contractors
should press for a waiver or change of the
measurement requirement.

Some contractors consider a measurement
requirement to be in'advance of the state-of-
the-art only if not known to the science of
measurement; other consider a requirement
excessive if it.cannot be met by.industry.
Uncertainties about any measurement re-
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quirement should be cleared up before com-
pletion of negotiations and sighing a4 con-
tract. However, it is not always practicable.
In any event, such problems should be re-
solved as soen as possible after they are
recognized.

C. CRITERIA FOR EVALUATION.

(1) Has the contractor reviewed the re-
quest for proposal or contract to determine
whether or not there are any unusual preci-
sion measurement requirements?

(2) Has the contractor notified the Con-
tracting Officer of his inability to perform
any required precision measurement?

5. CONTROL OF PURCHASES

5.1 Responsibility. The contractor is re-
sponsible for assuiing that all supplies and
services procured from his suppliers (sub-
contractors and vendors) conform to the
contract requirements. The selection of
sources and the nature and extent of control
exercised by the contractor shall be depend-
ent upon the type of supplies, his supplier’s
demonstrated capability to perform, and the
quality evidence made available. To assure
an adequate and economical control of such
material, the contractor shall utilize to the
fullest extent objective evidence of quality
furnished by his suppliers. When the Gov-
ernment elects to perform inspection at a
supplier’s plant, such inspection shall not be
used by contractors as evidence of effective
control of quality by such suppliers. The in-
clu.ilon of a product on the Qualified Prod-
ucts List only signifies that at one time the
manufacturer made a product which met
specification requirements. It does not relieve
the contractor of his responsibility for furn-
ishing supplies that meet all specification
requirements or for the performance of
specified inspections and tests for such ma-
terial. The effectiveness and integrity of the
control of quality by his suppliers shall be
assessed and reviewed by the contractor at
intervals consistent with the complexity and
quantity of product. Inspection of products
upon delivery to the contractor shall be used
for assessment and review to the extent nec-
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essary for adequate assurance of quality.
Test'reports, inspection records, certificates
and other suitable evidence relating to the
supplier’s control of quality should. be used in
the contractor’s assessment and review. The
contractor’s responsibility for the control of
purchases includes the establishment of a
procedure for (1) the selection of qualified
suppliers, (2) the transmission of applica-
ble design and quality requirements in the
Government contracts and associated tech-
nical requirements, (3) the evaluation of the
adequacy of procured items, and (4) effec-
tive provisions for .early information feed-
back and correction of nonconformances,

A. REVIEW OF REQUIREMENT. It is not enough
for a contractor to control the quality of
parts which he makes in his own plant. He
also is required by MIL-Q-9858A to assure
control of the quality of parts furnished by
his suppiiers. Thus a contractor should
choose subcontractors and vendors who can
maintain adequate quality. Furthermore, a
contractor must develop and use .effective
methods for communicating applicable Gov-
ernment requirements to his suppliers.

There are many ways to assure quality in
purchased products. Selecting suppliers with
a reputation for quality is a good start. In-
spection at the supplier’s plant, receiving in-
spection, examination of supplier test and
inspection records and a variety of other
techniques are used by contractors to select
supplievs and assure control of their quality.
Of course, contractor effort alone is inade-
quate—suppliers also must possess the moti-
vation, knowledge, and capability to control
quality.

For economic and technical reasons it is
essential that contractors make full use of
supplier inspection records and test reports
as well as all other kinds of accurate quality
data. This data must be used for demon-
strating that suppliers adequately control
quality. Definite documented procedures also
must be issued and maintained.

Contractors must not depend upon Gove'l_'n-
ment inspection at their suppliers’ plants;
instead, they must generate their own knowl-
edge and control of supplier quality., How
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often a contractor will assess a supplier’s
quality control depends upon the nature and
volume of his purchases from that supplier.
In addition, to the degree necessary and pos-
sible, receiving inspection should be used to
determine the quality of purchases. Further,
contractors should establish criteria or
standards for qualifying suppliers and avoid
suppliers who do not meet the qualifications.
Of course, the best evidence of supplier qual-
ity comes from the contractor’s continuing
evaluation of the hardware and services de-
livered to him by his sources. Any deficien-
cies which become known to the contractor
should be made known immediately to his
suppliers and corrected by them,

B. APPLICATION. The completeness with
which a contractor controls his purchases
determines in large measure the success of
this phase of his quality program. For ir-
stance, even purchases for research and de-
velopment usually are rigidly controlled by
the purchasing system and subjected to ap-
propriate laboratory analyses and suitable
receiving inspections.

Contractors following accepted business
practices already comply to a great extent
with Paragraph 5 of MIL-Q-9858A. In
choosing their suppliers, contractors follow
the same practice that the Government fol-
lows in choosing between qualified competi-
tors: they award the business to the lowest
responsible bidder.

Various methods are used by contractors
to assure adequate supplier control of qual-
ity. A few of the most frequently used are:

(a) Contractor evaluation of supplier past

performance for the type of purchases
involved (vendor rating).

(b) Contractor inspection at subcontrac-

tors’ and vendors’ plants.

(c) Review of suppliers’ test and inspec-

tion records.

(d) Receiving inspection of suppliers’

products.

Subcontracts and purchase orders of many
contractors require suppliers to maintain
quality records such as inspection and test
results. The contractor also may require in-
formation about inspections and tests made

by the supplier during manufacturing—ac-
tions which the contractor cannot duplicate.
Often the contractor will require delivery of
such records along with the material they

“cover, When such records accompany ship-
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ments, the contractor knows more about the
quality of his purchases. He can use this
knowledge to advantage in calculating how
much his receiving inspection and laboratory
testing can be reduced without impairing
quality.

An open, active, comprehensive flow of
quality information from supplier to con-
tractor can significantly reduce a contrac-
tor’s costs. Suppliers who provide such in-
formation should have a distinct competitive
advantage over suppliers who do not.

Contractors increasingly reccgnize that
they must not depend on Government inspec-
tion at subcontraciors and vendors. Since
they alone are responsible for assuring sup-
pliers’ quality, no purpose is served by in-
volving the Government in subcontractor or
vendor inspection.’

It is the DoD policy to refrain from enter-
ing directly into the quality and inspection
aspects of contractor-supplier relationships.
Neither contractor nor supplier should ex-
pect the DoD totake responsibility for estab-
lishing any aspect of their quality relation-
ships. Contractor surveys of suppliers are
a prime example of a relationship which does
not directly involve DoD quality assurance
functions.

In defense industries, the relationships be-
tween contractors and suppliers consist
mainly of practices intended to meet the ob-
jectives and requirements of the contractors’
contract with DoD. The form of these prac-
tices ordinarily is not specified. For instance,
MIL-Q-9858A requires a contractor to re-
view the suitability of each supplier’s quality
efforts, but does not specify the details of
the review. The contractor may choose to
use liaison inspectors at a supplier’s plant
as a review method. He may decide that
surveys are more appropriate. Independent
laboratory inspection may be his choice.
Some contractors prefer disassembly and
teardown audit inspections. These prac-




l
|
l
|
|
|
l
|
l?
|
]
r

Downloaded from https://www.everyspec.com

tices usually are coupled with a review of
each supplier’s quality program and inspec-
tion system documentation. Regardless, and
even though the manner of review is unspe-
cified, the review itself is a mandatory re-
quirement.

Contractors sometimes fail to carry out
their responsibilty for qualified products. If
a supplier is producing an item which re-
quires qualification testing and listing on a
Qualified Products List (QPL), the con-
tractor is responsible for assuring that the
supplier meets all of these requirements.
Other forms of qualification also must be
properly covered by the purchasing system.
Preproduction testing, reliability life testing,
aircraft engine part substantiation testing,
and a variety of other special qualifications
are examples of contractor responsibilities
which must be met through appropriate con-
trol of purchases.

Receiving inspection is an essential ele-
ment of a complete purchasing system. How-
ever, technology and economy usually limit
the extent of such inspection. Receiving in-
spection can be minimized by obtaining op-
timum control of quality at the source.
Receiving inspection should complement and
supplement source quality control, rather
than ignore or duplicate it unnecessarily.

C. CRITERIA FOR EVALUATION.

(1) Does the program assure that products
and services furnished by suppliers meet
contract requirements?

(2) Does the program provide for the
selection of suppliers on the basis of their
ability to perform satisfactorily as well as
evidence of their capability to produce qual-
ity products?

(3) Is objective quality evidence provided
by the supplier-and is it used to assure effec-
tive and economical control of quality?

(4) Does the contractor refrain from
using Government source inspection for con-
trol of his suppliers?

(5) Does the contractor review his sup-
pliers’ quality efforts at intervals consistent
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with the complexity and quality of the
product? '

(6) Does  the contractor have complete
and effective control of all quialified products,
including those of his suppliers? '

(7) Does the program provide for suffi-
cient receiving inspection of all supplies and
services furnished to the contractor?

(8) Are there adequate procedures for
source selection?

(9) Are there adequate procedures for
communicating requirements to suppliers?

(10) Are there adequate procedures for
evaluating the quality of deliveries?

(11) Are there adequate procedures for
providing suppliers with appropriate data
regarding unsatisfactory quality?

(12) Are there adequate procedures for
assuring that suppliers correct all noncon-
formances?

5.2 Purchasing Data. The contractor’s
quality program shall not be acceptable to
the Government unless the contractor re-
quires of his subcontractors a quality effort
achieving control of the quality of the serv-
ices and supplies which they provide. The
contractor shall assure that all applicable re-
quirements are properly included or refer-
enced in all purchase orders for products
ultimately to apply on a Government con-
tract. The purchase order shall contain a
complete description of the supplies ordered
including, by statement or reference, all
applicable requirements for manufacturing,
inspecting, testing, packaging, and any re-
quirements for Government or contractor
inspections, qualification or approvals. Tech-
nical requirements of the following nature
must be included by statement or reference
as a part of the required clear description:
all pertinent drawings, engineering change
orders, specifications (including inspection
system or quality program requirements);
reliability, safety, weight, or other special
requirements, unusual test or inspection pro-
cedures or equipment and any special revi-
sion or model identification. The description
of products ordered shall include a require-
ment for contractor inspection at the sub-
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contractor or vendor source when such action
is necessary to assure that the contractor’s
quality program effectively implements the
contractor’s responsibility for complete as-
surance of product quality. Requirements
shall be included for chemical and physical
testing and recording in connection with the
purchase of raw materials by his suppliers.
The purchase orders must also contain a re-
quirement for such suppliers to notify and
obtain approval from the contractor of
changes in design-of the products. Necessary
instructions should be provided when provi-
sion is made for direct shipment from the
subcontractor to Governmént activities,

A. REVIEW OF REQUIREMENT. MII-Q-9858A
states that a contractor’s quality program is
not complete, therefore not acceptable, unless
it requires suppliers to have effective control
of gnality. Suppliers usually devise whatever
systems they wish. Sometimes, however,
suppliers must design their systems to meet
specific contractor requirements.

The Government does not directly specify
technical requirements for a contractor’s
suppliers, but may do so indirectly through
specifications in the prime contract which
apply to items whether produced by the con-
tractor or his suppliers. Contractors must
include such contractual and technical re-
quirements in the subcontracts and purchase
orders given to their suppliers. Other in-
formation often is needed, and sometimes
may be provided by using standard reference
documents and standard contract clauses.
In addition to drawings, specifications,
engineering change identifications and test-
ing requirements, less common requirements
such as those for qnality control procedures
and inspections at the supplier’s plant often
must be included in subcontracts and pur-
chase orders. A requirement for contractor
approval before making significant design
changes must be included, as should any spe-
cial shipping instructions covering direct
delivery by the supplier to the Government.

8. APPLICATION. MIL-Q-9858A and MIL-I-
45208A require contractors to have effective
control of product quality. Those specifica-

tions, H-51 and this handbook are the vehi-
cles for informing contractor and Govern-
ment personnel of the over-all Government
requirements for quality. However, the spe-
cifications and handbooks are of little use if a
contract does not include all of the design,
manufacturing and testing requirements for
the specific product involved. Both the
general rules for quality and the specific
quality characteristics of the product are
essential for Government purchasing from
contractors and contractor purchasing from
suppliers.

The purchaser should tell the seller exactly
what he wishes to buy; that is, the quality
characteristics, dimensions, design, materi-
als, performance and all other technical fea-
tures of the product being purchased. Ordi-
narily, the purchase order and accompanying
drawings do this. Sometimes, however, the
technical requirements are hetter known by
the seller, and the purchaser wishes to obtain
them along with the product, if feasible.

In any case, contractor purchasing control
must provide.the complete technical detail
required to asure the correct manufacture
and proper performance of every item pur-
chased. .

Many contractors include standard clauses
(“boiler plate” or “fine print”} on the bot-
tom or reverse side of their purchase order
forms. Sometimes standard flyers or even
supplements several pages in length are add-
ed to each purchase order. These standard
clauses in essence are the contractor’s gene-
ral rules for suppliers. They do not vary ap-
preciably from item to item or order to
order.

Most contractors use either standard
clauses or a separate purchase order entry to

“tell their suppliers what type of quality pro-
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gram, inspection system or inspection is re-
quired. For standard commercial items few
if any of the specific requirements of MIL~
Q-9858A or MIL-I-45208A are included in
the purchase order. Nevertheless, the con-
tractor is responsible for the quality and
suitability of all purchases incorporated into
products he sells to the Government.
Though his knowledge of vendor effective-
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ness may be small and difficult to obtain, the
contractor’s responsibility is undiminished.

For some purchases, the DoD requires the
contractor to include on the purchase order
a requirement for Government subcontract
inspection. Government QA Representatives
indicate when such action is necessary and
how it shall be done. However, since routine
DoD subcontract inspection is no longer
authorized, careful cooperation between con-
tractor and Government QA Representatives
is more necessary than ever for efficient
operation of the contractor’s purchasing sys-
tem. For example, it is highly desirable for
Government QA Representatives to advise
the contractor in detail about any Govern-
ment subcontract inspection plans as early
in the procurement process as possible, so
that the contractor can adjust his purchas-
ing activities accordingly.

Sometimes purchasing control breaks
down because a contractor fails to provide
his supplier with adequate requirements for
the selection and testing of the raw mate-
rials used to make the purchased products.
This occurs more frequently with vendor
than with subconstractor items.

Several classes of changes can apply to
purchased material. Generally, any major
change in the design or material of a pur-
chased item is not permitted without the
contractor’s approval. Insignificant changes
not affecting form, fit or function may be
permitted without prior approval, but only
under certain conditions, and almost always
subject to the contractor’s review. Regard-
less, all contractual requirements for the
contro] of changes must be followed exactly.

C. CRITERIA FOR EVALUATION.

(1) Does the contractor require his sup-
pliers to have effective control of product
quality ?

(2) Do the contractors’ purchasing docu-
ments contain all of an item’s specific de-
sign, manufacturing and testing require-
ments ? ‘

(3) Do purchasing documents also contain
all other routine and special requirements,
e.g., routine manufacturing, inspecting, test-

ing and packaging requirements; or quality
system, direct shipment or other such special
requirements ?. .

(4) Do purchasing documents provide for
prime contractor and/or Government source
inspection when appropriate?

(5) Are requirements for necessary tests
and inspections of raw materials specified in
purchasing documents?

(6) Is complete and appropriate conirol
of design changes required of all suppliers?

(7) Are the necessary instructions pro-
vided for any required direct shipments from
subcontractors’ or vendors’ plants to the
Government?

6. MANUFACTURING CONTROL

6.1 Materials and Materials Control. Sup-
plier’s materials and products shall be sub-
jected to inspection upon receipt to the
extent necessary to assure conformance to
technical requirements. Receiving inspection
may be adjusted upon the basis of the quality
assurance program exercised by suppliers.
Evidence of the suppliers’ satisfactorv con-
trol of quality may be used to adjust the
amount and kind of receiving inspection.

The quality program shall assure that raw
materials to be used in fabrication or proc-
essing of products conform to the applicable
physical, chemical, and other technical re-
quirements, Laboratory testing shall be
employed as necessary. Suppliers shall be re-
quired by the contractors’ quality program
to exercise equivalent control of the raw ma-
terials utilized in the production of the parts
and items which they supply to the con-
tractor. Raw material awaiting testing must
be separately identified or segregated from
already tested and approved material but
can be released for initial production, pro-
viding that identification and control is main-
tained. Material tested and approved must
be kept identified until such time as its iden-
tity is necessarily obliterated by processing.
Controls will be established to prevent the
inadvertent use of material failing to pass
tests.

A. REVIEW OF REQUIREMENT. Contractor re-
ceiving inspection is considered essential for
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effective control of the quality of purchased
supplies. However, the amount and extent
of receiving inspection varies. If a supplier
has effective quality control, the contractor
can safely reduce his receiving inspection. It
should be apparent, however, that a contrac-
tor’s knowledge of supplier quality stems
primarily from proven performance and the
records the supplier furnishes.

Raw material quality must be adequately
controlled, frequently by acceptance testing
in the laboratory. Tested and approved ma-
terials must not be mixed with untested or
rejected materials. Methods for identifying
tested, approved material and untested or
disapproved material, plus effective controls
for keeping them separated, are required and
must extend as far as possible into the pro-
duction sequence.

B. APPLICATION. Though contractor assem-
bly or processing of some incoming items
automatically provides at least a partial in-
spection, many contractors have receiving
departments which directly and routinely
inspect incoming ‘material. The extent, of
course, to which this is done depends on the
availability of inspection equipment and per-
sonnel as well as on the degree to which an
incoming product has been . assembled.

A basic prerequisite of efficient receiving
inspection is complete identification of each
incoming item plus full knowledge of the
requirements for the item, its quality history
and its intended use. Thus, receiving depart-
ments usually have complete copies of all
purchase orders and pertinent specifications.
In addition, most inspectors have ready ac-
cess to contractor and Government libraries
and to files of industry and military specifica-
tions and standards. Copies of pertinent
drawings often are located in receiving de-
partments or can be requisitioned by these
departments.

Supplier test results accompanying each
shipment can permit contractors to substi-
tute sample testing for 100% testing. The
better a contractor’s knowledge of supplier
inspection systems or quality programs, the
more accurate his adjustments of receiving
~ inspection. The use of traveling mspectors
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who check the inspection activity of suppliers
can help contractors establish economical and
effective control of the quality of incoming
material.

Contractors usually detect flaws in raw
materials by appropriate laboratory tests.
Because the mechanical properties and com-
position of metals, the chemical composition
of fluids, and the physical and chemical prop-
erties of a host of other raw materials
usually cannot be determined once manufac-
turing or processing begins, most contractors
analyze and test raw materials as soon as
possible after receipt.

An important responsibility of contractors
is the identification and segregation of mate-
rial. Identifying stocks of raw material and
keeping untested, uninspected material sepa-
rate {rom that already tested must be done
very carefullv—the inadvertent release to
production of wrong or defective raw mate-
rial can be disastrous.

C. CRITERIA FOR EVALUATION.

(1) Does the contractor inspect suppliers’
material to the extent necessary upon re-
ceipt?

{2) Does the contractor adjust the extent
of receiving inspection on the basis of objec-
tive data?

(3) Does the contractor assure that raw
materials conform to the applicable physical,
chemical and other technical requirements,
using laboratory analyses as necessary?

(4) Does the contractor require his sup-
pliers to exercise an 2quivalent control of
raw materials ((3) above) ?

(5) Are tested, approved raw materials
identified and carefully segregated from
those not tested or approved?

(6) Does the contracior have effective
controls for preventing the use of noncon-
forming raw materials?

6.2 Production Processing and Fabrication.
The contractor’s quality program must as-
sure that all machining, wiring, batching,
shaping and all basic production operations
of any type together with all processing and
fabricating of any type is accomplished un-
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der controlled conditions.” Controlled condi-
tions include documented work instructions,
adequate production equipmerit, and any spe-
cial working environment. Documented work
instructions are considered to be the criteria
for much of the production; processing and
fabrication work. ‘These instructions are
the criteria for acceptable or unacceptable
“workmanship”. ‘The quality program will
effectively monitor the issuance of and com-
pliance with all of these work instructions.

Physical examination, measurement or
tests of the material or products processed
is necessary for each work operation and
must also be conducted under contrglled con-
ditions. If physical inspection of processed
material is impossible or disadvantageous,
indirect control by monitoring processing
methods, equipment and personnel shall be
provided. Both physical inspection and
process  monitoring shall be provided when
control is inadequate without both, or when
contract or specification requires both.

Inspection and monitoring of processed
material or products shall be accomplished in
any suitable systematic manner selected by
the contractor. Methods of inspection and
monitoring shall be corrected any time their
unsuitability with reasonable evidence is
demonstrated. Adherence to selected methods
for inspection and monitoring shall be com-
plete and continuous. Corrective measures
shall be taken when noncompliance occurs.

Inspection by machine operators, auto-
mated inspection gages, moving line or lot
sampling, setup or first piece approval, pro-
duction line inspection station, inspection or
test department, roving inspectors—any
other type of inspection—shall be employed
in any combination desired by the contractor
which will adequately and efficiently protect
product quality and the integrity of process-
ing.

Criteria for approval and rejection shall
be provided for all inspection of product and
monitoring of methods, equipment, and per-
sonnel. Means for identifying approved and
rejected product shall be provided.

Certain chemical, metallurgical, biological,
sonic, electronic, and radiological processes
are of so complex and specialized a nature
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that much more than the ordinary detailing

“of work documentation is required. In ef-

fect, such processing may require an entire
work specification as contrasted with the

‘normal work operation -instructions estab-

lished in normal plant-wide standard produc- -
tion control issuances such as job operation
routing books and the like. For these special
processes, the contractors’ quality program
shall assure that the process control pro-
cedures or specifications are adequate and
that processing environments and the certi- .

fying, inspection, authorization and monitor-

ing of such processes to the special degree
necessary for these ultraprecise and- super-
complex work functions are provided.

A. REVIEW OF REQUIREMENT. As part of a
contractor’s quality program, production and
manufacturing operations must be systema-
tically controlled and documented in“appro-
priate work instructions. Only the manner
of doing the work specified in these instruc-
tions, without deviation, is acceptable. As
drawings indicate the configuration, dimen-
sions and special processes to be applied to
work, other forms of work instructions
establish the level of workmanship required.
Systematic, controlled inspection is usually
required for each work operation. The result
of several work operations may be inspected
at one time, if desired, after the work is com-
pleted. :

When direct inspection of operations is im-
practical, -equipment settings, operator per-
formance and other conditions of manufac-
ture are evaluated instead. Sometimes both
direct and indirect inspection of work opera-
tions are required for technical or contrac-
tual reasons.

The manner of conducting inspections is
at the option of the contractor unless a spe-
cific procedure is required by the contract
either directly or by reference to specifica-
tions and standards. When an optional in-
spection method proves inaccurate or ineffec-
tive, it must be corrected.

Contractors should establish criteria for
judging the effectiveness of their inspection
efforts. This is often more difficult for proc-
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ess inspection than for product inspection—
nevertheless, it is required for both.

Highly complex or precise manufacturing
processes ordinarily cannot be controlled by
the usual sheet or card type work instruc-
tion. Comprehensive specifications must be
prepared for such processes. A ‘book-type
specification often is needed to provide all
the detailed instructions required to assure
the success of special manufacturing proe-
esses, including effective inspection of the
output. A contractor’s quality program must
provide the detailed data and tight control
needed to implement these special processes
satisfactorily. '

B. APPLICATION. Producers of complex prod-
ucts are generally aware that production
control must be highly disciplined to be effec-
tive. Omission of any operations or processes
from control invities inferior quality. In-
effective, incomplete or intermittent control
is almost as bad and usually leads to costly
and unnecessary defects. Men, machines,
materials and methods all require disciplined
control. Most contractors recognize this fact
and apply it to all of their production.

Adequate communication is indispensable
to effective control. Contractors must tell
production personnel exactly what is re-
quired of them. The contractor should com-
municate “what is needed,” usually by means
of drawings and specifications. “How to do
it” must alse be communicated, ordinarily
through the medium of work instructions
which contain more detailed information
than drawings or specifications.

Many manufacturers include a variety of
detailed information in work instructions.
These usually are designed and issued by a
production control department. A systematic
approach is used in instruections to tell “how”
to do the work. Machines, tools, rates, speeds
and feeds, and the sequence of operations to
be used are stated. Essential environmental
conditions, such as cleanliness, temperature
and humidity, and safety precautions and
other pertinent features of the work also are
specified.

Achievement of a single product character-
istic may require many work operations.

For instance, degreasing, chemical cleaning,
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surface treatment, priming, and painting
may all be necessary to achieve a desired
painted surface. Work eontrol in such a case
calls for detailed instructions for operation
and checking of every stage and type of work
necessary to prepare and paint the item.

Even so-called basic work operations may
be prone to defects. For example, in chemi-
cal cleaning, too short an immersion time
may leave parts dirty, while too long a time
can cause corrosion or erosion damage. In
priming and painting, coverage can be
spotty, with “holidays” or paint furrowing
or ‘‘tear-dropping.” Work instructions
usually should include descriptions or refer-
ences to samples of adequate and inadequate
work, so that workers know what is accept-
able and unacceptable. Blindly following
prescribed instructions is not enough to
guarantee acceptable results. The results
must be examined critically and compared
with satisfactory standard samples. For-
tunately, this approach is almost universal
in American industry; mass production has
made it an economic necessity.

Other parts of this handbook discuss the
monitoring and control applied to the work
of design engineers and engineering change
authorities to assure satisfactory, high
quality engineering. Similarly, control and
review is required of the activities of produc-
tion or industrial engineers and their assist-
ants who prepare work instructions.

The work involved in inspection is as im-
portant as that involved with manufacturing.
Most manufacturing inspections are carried
out in the producer’s plant. Usually, contrac-
tors conduct inspections as soon as possible
after each production operation in order to.
keep defective material from continuing on
through the production process. This pre-
vents the needless waste of expending labor
and material on items which are already
defective.

Sometimes direct inspection of hardware
is impractical; or is inadequate without an
inspection of the work operations and proc-
esses used to manufacture the hardware.
For example, inspections of both the welding
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process and the welded product often are
necessary to assure that the product is of
adequate quality. Similarly, it may be neces-
sary to inspect the potting of an electronic
component as well as the final potted
product.

Some processes and work operations are
highly complex. Heat treatment, chemical
milling and x-ray inspection are good ex-
amples. Such processes may require detailed
book-type specifications rather than one- or
two-page work instructions. Many producers
have well-organized systems for the prepara-
tion, issuance, and enforcement of such in-
structions. The instructions often are in-
cluded as standard references in purchase
orders placed with suppliers.

C. CRITERIA FOR EVALUATION.

(1) Are all production processes accom-
plished under controlled conditions?

(2) Does control include documented

" work instructions, adequate production

equipment, and appropriate working envir-
onments?

(3) Do the work instructions provide cri-
teria for determining whether production,
processing and fabrication work is accept-
able or unacceptable?

(4) Does the quality program monitor
both the issuance of work instructions and
compliance with them?

(5) Are physical examinations, measure-
ments or tests of materials and products pro-
vided for each work operation?

(6) When direct inspection of material is
not advisable, does the program provide for
indirect control by the inspection of proc-
esses?

(7) Are both physical and process inspec-
tions used when either alone is inadequate,
or when required by the contract?

(8) Is the inspection and monitoring of
processed material accomplished systemati-
cally ? .

(9) Are unsuitable inspection or moni--

toring methods corrected promptly?

(10) Is conformance with documented in-
spection methods complete and continuous,

and are corrective measures taken when non-
compliance occurs?

(11) Are approval and rejection criteria
provided for all inspections and monitoring
actions? '

(12) Are approved and rejected products
properly identified? }

(13) For highly specialized and complex
processes, does the quality program assure
that appropriate, more detailed work in-
structions are provided?

(14) Does the quality program assure
provision of the proper processing environ-
ment, as well as the necessary degree of cer-

 tification, inspection, authorization and

monitoring, for such specialized and complex
processes ?

6.3 Completed Item Inspection and Test-
ing. The quality program shall assure that
there is a system for final inspection and
test of completed products. Such testing
shall provide a measure of the overall quality
of the completed product and shall be per-
formed so, that it simulates, to a sufficient
degree, product end use and functioning.
Such simulation frequently involves appro-
priate life and endurance tests and qualifica-
tion testing. Final inspection and testing
shall provide for reporting to designers any
unusual difficulties, deficiencies or question-
able conditions. When modifications, repairs

- or replacements are required after final in-

spection or testing, there shall be reinspec-
tion and retesting of any characteristics
affected.

A. REVIEW OF REQUIREMENT. Even though
inspections are made throughout the manu-
facturing process, Paragraph 6.3 requires
final inspection and testing of completed
items to give an over-all measure of each
item’s conformance to end product specifica-
tions. Sufficiently thorough testing must be
done to assure that completed products will
perform as intended .during use. Life, en-
vironment, endurance, use and qualification
tests may be required. Deficiencies or devia-
tions from established design requirements
shall be reported. When any inspected item
is reworked, repaired or modified, it must be
reinspected or retested.
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B. APPLICATION. Many contractors attempt
to design tests to simulate conditions of in-
tended use of the product. Frequently, great
effort is expended to make test environments
similar to those expected to be encountered
in use. One type of test that may approxi-
mate actual end use is endurance or life
testing. This type of testing is intended to
indicate whether a product which demon-
strates satisfactory performance when new
is likely to do so after prolonged use. Life
testing generally is destructive and is there-
fore applied only to small samples.

Many problems are encountered in trying
to simulate conditions encountered in actual
use for testing purposes. Even when prop-

erly done, such testing may be very expen-

sive. Inadequate testing, however, is more
- expensive: thus many contractors employ
their best engineering and design talent for
the planning of simulative tests. Many pro-
ducers find that failure mode analysis is
helpful in planning or improving final tests.

Contractors usually find that final testing
is a useful source of information for im-
proving both manufacturing methods and
products.

C. CRITERIA FOR EVALUATION.

(1) Are completed items given a final in-
spection and test which indicates over-all
quality ?

(2) Does the final testing adequately sim-
ulate performance in use?

(3) Are inspection and test problems or
deficiencies promptly reported to desighers?

(4) Is there reinspection and retest of all
items which are reworked, repaired, or modi-
fied, after initial end product testing?

6.4 Handling, Storage and Delivery. The
quality program shall provide for adequate
work and inspection instructions for han-
dling, storage, preservation, packaging, and
shipping to protect the quality of products
and prevent damage, loss, deterioration, de-
gradation, or substitution of products. With
respect to handling, the quality program
shall require and monitor the use of proce-
dures to prevent handling damage to articles.

7Handling'_ procedures of this type include the
use of special crates, boxes, containers,
transportation vehicles and any other facili-
ties for materials handling. Means shall be
provided for any necessary protection
against deterioration or damage to products
in storage. Periodic inspection for the pre-
vention and results of such deterioration or
damage shall be provided. Products subject
to deterioration or corrosion during fabrica-
tion or interim storage shall be cleaned and
preserved by methods swhich will rotect
against such deterioration or corrosinn.
When neceessary, packaging designing and
packaging shall include means for accommo-
dating and maintaining " critical environ-
ments within packages, e.g., moisture content
levels, gas pressure. The quality program
shall assure that when such packaging

© environments must be maintained, packages
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are labeled to indicate this condition. The
quality program shall monitor shipping work
to assure that products shipped are accom-
panied with required shipping and technical
documents and that compliance with Inter-
state Commerce Commission rules and other
applicable shipping regulations is effected to
assure safe arrival and identification at
destination. In compliance with contractual
requirements, the quality program shall in-
clude monitoring provisions for protection
of the quality of products during transit,

A. REVIEW OF REQUIREMENT. Documented
work instructions are necessary for both the
operation and the inspection of the shipping
function. The material handling aspect of
shipping requires monitored work instruc-
tions. Methods used to clean, preserve, and
protect items must be compatible with the in-
tended use of the items, yet protect the items
against damage or deterioration in storage.
Special regiurements, such as a controlled
storage environment, must also be carefully
devised, maintained, and monitored to assure
full protection of quality. Labeling which
clearly indicates special handling and storage
requirements is imperative. Loading prac-
tices must conform with the requirements of
common carriers and with specified Govern-
ment (e.g., Interstate Commerce Commission,
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U. S. Post Office) or industry regulations.

Contractual . requirements for the identifi-

cation and -movement of shipments must
be met. The comractor’s quality program
must establish effective practices for protect-
ing quality during shipping and must moni-

“ tor compliance. In addition, all handling,

storage, and delivery requirements must be
covered by documented work instructions.:

B. APPLICATION. Control of supplies during
handling, storage, and delivery is a impor-
tant aspect of satisfactory quality programs.
Manufacturers and users of products which
are subject to damage and deterioration
when improperly handled and stored care-
fully plan their preservation, packaging,
packing and storage efforts. They conduct
regularly scheduled inspections of all stored
material. In many cases, the date of manu:
facture or receipt of the material is marked

on incoming materials so that they can be

used in order of receipt and thus spend. mini-
mum time in storage.

Shipping and storage control departments

-usually develop documented work and inspec-
‘tion instructions for handling, storing, pre-

serving, packaging, packing, marking, and
shipping materials to prevent damage, loss,
deterioration, substitution, degradation, or
any other quality defects.

C. CRITERIA FOR EVALUATION.

t1) Avre adequate work and inspection in-
structions prepared and implemented for the

handling; storage and delivery of material?

(2) Are handling, storage and delivery
procedures monitored in accordance with es-

tablished quality program requirements?

(3) Are there procedures and regular
schedules for the inspection of products in
storage, and are these procedures adequate to
prevent deterioration or damage?

(4) 1s there a procedure to assure that
items which can deteriorate or corrode dur-
ing-fabrication or interim storage are prop-
erly cleaned and preserved?

(5) Are all required critical environments
maintained within packaging?

(6) Is all material to be stored or shipped
properly identified and labeled ?

(T) Are all shipments prepared and trans-
ported in compliance with contractual re-
quirements and applicable Government and
carrier regulations?

(8) Is quality protected and monitored
during transit?

6.5 Nonconforming Material. The contrac-
tor shall establish and maintain an effective
and positive system for controlling noncon-
forming material, including procedures for
its identification, -segregation, and disposi-
tion. Repair or rework of nonconforming
material shall be in accordance with docu-
mented procedures acceptable to the Govern-
ment. The acceptance of nonconforming
supplies is a prerogative of and shall be as
prescribed by the Government and may in- -
volve a monetary adjustment. All noncon-
forming supplies shall be positively identified
to prevent unauthorized use, shipment and

intermingling with conforming supplies.

Holding areas or procedures mutually agree-
able to the contractor and the Government
Representative shall be provided by the con-
tractor. The contractor shall make known
to the Government upon request the data

. associated with the costs and losses in con-

nection with scrap and with rework neces-
sary to reprocess nonconforming material to
make it conform completely.

A. REVIEW OF REQUIREMENT. Since most
production processes inevitably yield some
defective products, methods for preventing
further regular processing, completion or
delivery of such products are essential and
must be established by the contractor. Seg-
regation or disposal of defective products
is also necessary. Effective segregation and
disposal requires proper identification of the
withheld, repaired, or unapproved status of
defective products at all times prior to Gov-
ernment inspection approval. Segregation
can be achieved by clearly marking defective
material and removing it, when appropriate,
from the production lines to special holding
area. Defective material can be disposed by
reworking, repairing or scrapping. The con-
tractor is required to disclose scrapping and
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rework costs and losses when requested to do
so by the Government.

Sometimes - superficially noncomforming
items may be accepted by the Government,
but always under controlled and prescribed
conditions. If the degree of nonconformance
is - serious, a written waiver or contract
change notice is necessary before such mate-
rial can be accepted. In any situation in-
volving Government acceptance of noncon-
forming material, the contractor shall foliow
the procedures prescribed or agreed to by the
Government. A price reduction often is re-
quired to compensate for the Government’s
acceptance of items of a quality which does
not conform completely to applicable specifi-
cations.

B. APPLICATION. When seeking Government
acceptance of nonconforming material, a con-
tractor must furnish the Government with
all pertinent information about the material
and its nonconformance so that the Govern-
ment can render a decision on his request and
determine if a price reduction is warranted.

It is generally recognized that the repeti-
tive acceptance of nonconforming material
degrades production efficiency. Ovrdinarily,

the Government requires contractors to cor-

rect the causes of recurrent defects.

Most contractors voluntarily keep complete
and accurate records of nonconforming sup-
plies. Government inspectors responsible for
accepting such supplies should insist on com-
plete records. The exact nature and extent
of each deficiency, as well as any repair or
‘rework, must be recorded. The contractor
and Government personnel responsible for
assuring that the acceptance of any noncon-
forming product meets all contractual and
other applicable requirements use such rec-

ords extensively. The records kept by sup-

pliers are carefully categorized and are re-
ferred to in connection with corrective action
and future production of the items involved.

To preserve the benefits and prevent the
ills caused by the acceptance of nonconform-
ing supplies, most producers carefully ana-

lyze acceptance trends and attempt to im-

prove their performance.
For repair or rework of nonconforming
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supplies, contractors prepare all necessary
work instructions, procedures and drawings.
These must be documented to the Govern-
ment’s satisfaction. Welding of a defective
casting is an example of a repair requiring
appropriate documentation.

When a contract requires the establish-
ment and maintenance of a Material Review
Board for decisions regarding disposal of
nonconforming supplies, the Government
prescribes the composition of the Board and
its related procedures. Even when not con-
tractually required, some contractors use a
material review committee on their own ini-

‘tiative. In these cases, the procedures used

and the membership of the group are decided
by the contractor but the Government re-
quires that these procedures be documented.

C. CRITERIA FOR EVALUATION.

(1) Does the contractor have an effective
system for controlling nonconforming mate-
rial?

{(2) Does the contractor properly identify,
segregate and dispose of nonconforming
material? '

(3) Are the procedures for repair and re-
work of nonconforming material documented
and acceptable to the Government?

{(4) Are scrap and rework cost and loss
data maintained and available o the Govern-
ment for review?

(5) Do repair and rework activities com-
ply with documented procedures?

(6) Are nolding areas adequate for the
detention and storage of nonconforming
material ?

6.6 Statistical Quality Control and Analy-
sis. In addition to statistical methods re-
quired by the contract, statistical planning,
analysis, tests and quality control procedures
may be utilized whenever such procedures
are suitable to maintain the required control
of quality. Sampling plans may be used
when tests are destructive, or when the rec-
ords, inherent characteristics of the product
or the noncritical application of the product,
indicate that a reduction in inspection or
testing can be achieved without jeopardizing
quality. The contractor may employ sam-
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pling inspection in accordance with appli-
cable military standards and sampling plans
(e.g., from MIL-STD-105, MIL-STD-414,
or Handbooks H 106, 107 and 108). If the
contractor uses other sampling plans, they
shall be subject to review b ythe cognizant
Government Representative. Any sampling

‘plan used shall provide valid confidence and

quality levels.

A. REVIEW OF REQUIREMENT. In addition to
any statistical quality control techniques re-
quired by a contract, contractors may use
such other statistical quality control tech-

niques they wish as long as the techniques

assure the required control of quality.

Sampling inspection has proven very use-
ful, especially for destructive testing or for
non-critical tests, where a reduction in in-
spection will not jeopardize required qual-
ity. Sometimes the sampling plans used are
those contained in miiltary standards or
handbooks. Other sampling plans may also
be used, but are subject to Government re-
view. However, any sampling technique used
must assure required quality with appro-
priate confidence.

B. APPLICATION. Two of the most frequently
used types of sampling plans are “attributes
sampling” and “variables sampling.” Attri-
butes sampling is used to inspect items on a
good/no good basis; how good or how bad is
not determined. An example of this type of
sampling is the use of “go” and “no go”
gages. Variables sampling determines how
good or bad an item is by making and analyz-
ing actual measurements. This method is
used if the nature of the product warrants
it. With variables sampling, fewer observa-
tions are necessary for a given degree of as-
surance.

Statistical process control or control sam-
pling is used to determine whether a process

is in or out of control. Machine control and

heat treating control are examples of this
method. Statistical process control proce-
dures permit contractors to determine and

analyze the causes of significant variations.

in manufacturing operations.
Some contractors find it advantageous to
design their own sampling plans. Usually a
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qualified mathematician or statistician de-
velops such plans to assure that they are
valid and effective. The Government must
have such assurance; thus MIL-Q-9858A re-
quires that the derivation, confidence level,
protection and all other features of contrac-
tor-designed sampling be made known to the
responsible Government authority upon re-
quest.

Prudent contractors guard against two
great dangers to effective sampling: inade-
quate knowledge and improper use. They
make certain they know completely the limi-
tation and protection afforded by all sam-
pling plans used. They also enforce to the
letter all of the conditions, such as popula-
tion size, sample randomness, homogeneity,
order and ranking, which are required -to
assure effective sampling.

‘Contractors often find it difficult to per-
form sampling in accordance with all re-
quired conditions. Sometimes supposed
shortcuts are used through ignorance or a
false sense’of economy. It is most important
to note that invalid sampling is worse than
cursory inspection because it may indicate a
level of product quality which does not exist
in fact.

C. CRITERIA FOR EVALUATION.

(1) Are contractor-designed saniplirig
plans available for review by the Govern-
ment Representative?

(2) Do contractor-developed sampling
plans provide valid confidence and quality
levels?

(3) Does the contractor know the degree
of protection afforded by his sampling and
does he enforce all of the conditions required
for its valid use? :

6.7 Indication of Inspection Status. The
contractor shall maintain a positive system
for identifying the inspection status of prod-
ucts. Identification may be accomplished by
means of stamps, tags, routing cards, move
tickets, tote box cards or other normal con-
trol devices. Such controls shall be of a de-
sign distinctly different from Covernment
inspection identification.



Downloaded from https://www.everyspec.com

A. REVIEW OF REQUIREMENT. There must be
a positive way of knowing at all times
whether a product has (1) not been in-
spected, (2) been inspected and approved or
(3) been inspected and rejected. These con-
ditions can be identified in a variety of ways.
In the absence of a contractual requirement,
‘MIL-Q-9858A permits contractors to select
any method for indicating inspection status,
provided only that it cannot be mistaken for
Government identification. '

B. APPLICATION. Many manufacturers en-
gaged solely in commercial production main-
tain a system for positive identification of
inspection status. When such manufacturers
become Government contractors, they need
not change their method of identification un-
less it can be mistaken for that of the Gov-
ernment.

Most contractors prefer mspectlon stamps
to other identification methods, both because
of their permanence and because they can
applied: directly to products. Material han-
dlers know what to do with parts by the
presence or absence of inspection stamps
and, of course, by the mature of the stamp.
Stamping also simplifies required part segre-
gation.

In addition to showing inspection status,
stamps are sometimes used to indicate com-
pletion of a work operation or process, or a
requirement for special handling. Examples
are stamps indicating the completion of heat
treatment, or stamps assigning a part to the
Material Review Board for action.

Some contractors find serially numbered
stamps assigned on an individual basis use-
ful in achieving better quality control be-
cause they identify each inspector’s work.
Other suppliers do not. The DoD no longer
makes general use of numbered stamps for
inspection purposes.

C. CRITERIA FOR EVALUATION.

(1) Does the contractor have an effective
system for identifying the inspection status
of products?

(2) Is the contractor’s inspection status
identification distinctly dlfferent from that
of the Government?

7. COORbINATED GOVERNMENT/CONTRAC-
TOR ACTIONS

7.1 Government Inspection at Subcontrac-
tor or Vendor Facilities. The Government re-

“serves the right to inspect at source supplies

or services not manufactured or performed
with the contractor’s facility. Government
inspection shall not constitute acceptance;
nor shall it in any way replace contractor
inspection or otherwise relieve the contrac-
tor of his responsibility to furnish an accept-
able end item. The purpose of this inspection
is to assist the Government Representative
at the contractor’s facility to determine the
conformance of supplies or services with
contract requirements. Such inspection can
only be requested by or under authorization
of the Government Representative. When
Government inspection is required, the con-
tractor shall add to his purchasing document
the foliowing statement:

“Government inspection is required
prior to shipment from your plant.
Upen receipt of this order, prompt-
ly notify the Government Represent-
ative who normally - services your
plant so that appropriate planning
for Government inspection can be
accomplished.”

When, under authorization of the Govern-
ment Representative, copies of the purchas-
ing document are to be furnished directly
by the subcontractor or vendor to the Gov-

ernment Representative at his facility rather

"than through Government channels, the con-

tractor shall add to his purchasing document
a statement substantially as follows:

“On receipt of this order, promptly
~ furnish a copy to the Government
Representative who normally serv-
ices your plant, or if none, to the
nearest Army, Navy, Air Force, or
Defense Supply Agency inspection
office. In the event the representa-
tive or office cannot be located, our
purchasing agent should be notified
immediately.” :

All documents and referenced data for pur-
chases applying to a Government contract
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shall be available for review by the Govern-
ment. Representative to determine -compli-
ance with the requirements for the control
of such purchases. Copies of purchasing doc-
uments required for Government purposes

shall be furnished in accordance with the in-

structions of the Government Representa-
tive. The contractor shall make available to
the Government Representative reports of
any nonconformance found on Government
source inspected supplies and shall (when re-
quested) require the supplier to coordinate
with his Government Representative on cor-

rective action.

A. REVIEW OF REQUIREMENT A contractor is
solely and exclusively responsxble for the
quality of all material he delivers to the Gov-
ernment regardless of the source of the prod-
uct. Therefore, though the Government may
conduct inspections at suppliers’ plants, the
prime contractor’s responsibility remains un-

changed.

Only the Government Representative can
authorize Government ‘inspection at sup-
pliers’ facilities. When such inspection is re-
quired, MIL-Q-9858A provides appropriate

clauses for the contractor to use in his pur-

chase documents.
Contrattors must make all purchase orders

or subcontracts for materials used in fulfill-.

ment of Government contracts available to
the Government Representative for review.
In addition, reports on any defective Govern-
ment inspected material received must be
made available to the Government Represent-
ative.

B. APPLICATION. In the past, Government
source inspection was routinely desginated
using lists of items. Recent DoD subcontract
inspection policy renders such lists obsolete
and forbids routine requests.

- Many contractors who have had experi-
ence with current DoD policy encourage the
Government Representative to request source
inspection as early in the purchasing cycle as
This gives the Government Repre-
sentative time to review thoroughly the tech-
nical requirements contained in the purchase
order. It also permits him to assess the qual-
ity history of all material to be source-

inspected. This permlts the Government
Representative to include the specific char-
acteristics of ‘each item to be inspected on
source-inspection requests.

Such reviews assure that the contractor
and the Government clearly -understand
which items will be source-inspected. The
reviews also assure that the contractor, his
suppliers and the Government Representa-
tives fully understand the purpose, authority
and degree of inspection the Government
will perform. The extent of Government
source-inspection, of course, is limited to that
specified in the purchasing documents cover-
ing suppliers’ items.

C. CRITERIA FOR EVALUATION.

(1) Do contractor purchasing documents
require Government source-inspection of
suppliers only when the Government so re-
quests?

(2) _Does the contractor use the clauses of
Paragraph 7.1 of MIL-Q-9858A in his pur-
chasing documents when source-inspection is
required?

(3) Are copies of applicable purchasing
documents provided to the Government Rep-
resentative at suppliers’ plants?

7.2 Government Property.

7.2.1 Government-furnished Material.
When material is furnished by the Govern-
ment, the contractor’s procedures shall in-
clude at least the following:

(a) Examination upon receipt, consistent
with practicability to detect damage in tran-

" sit;
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(b) Inspection for completeness and prop-
er type;

(¢) Periodic inspection and precautions
to assure adequate storage conditions and to
guard against damage from handling and
deterioration during storage;

(d) Functional testing, either prior to or
after installation, or both, as required by

_contract to determine satisfactory operation;

(e) Identification and protection from im-
proper use or disposition; and
(f) Verification of quantity.
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7.2.2 Damaged Government-furnished Ma-
terial. The contractor shall report to the
Government Representative any Govern-
ment-furnished material found damaged,
malfunctioning, or otherwise unsuitable. for
use. In the event of damage or malfunction-
ing during or after installation, the contrac-
tor shall determine and record probable
cause and necessity for withholding material
from use. '

7.2.3. Bailed Property. The contractor
shall, as required by the terms of the Bail-
ment Agreement, establish procedures for
‘the adequate storage, maintenance and in-
spection of bailed Government property.
Records of all inspections and maintenance
performed on bailed property shall be main-

tained. These procedures and records shall.

‘ ~ be subject to review by the Government Rep-
resentative.

A./B. REVIEW AND APPLICATION OF REQUIRE-
MENT. “Government Furnished Material”
(GFM) is material owned by the Govern-
ment and furnished directly to contractors
for their use in meeting the requirements of
their contracts. This material usually is
similar in nature to the material contractors

obtain from suppliers; that is, material
 which is incorporated into the products to be
delivered to the Government by the con-
tractor. Production, maintenance or service
contracts can include provisions for GFM.
Unless otherwise stated, GFM is acceptable
as tendered and therefore does not require
extensive receiving inspection. However, to
avoid using or installing any GFM which is
defective because of shipping damage or
other reasons, contractors are required to
maintain suitable quality control over GFM.
This control normally shall include:

(a) Examination of GFM upon receipt to
detect any shipping damage. This usually
will be limited to visual inspection. In most
cases, disassembly or testing is neither re-
quired nor desirable.

(b) Inspection to make certain that the
GFM is of the correct type and is complete.
(¢) Periodic inspection during storage to
detect any signs of deterioration; to assure

compliance with reinspection requirements

- and limitations on time in storage; to assure

maintenance of proper conditions; and to
determine the current status of the GFM.

(d) Functional testing before or after
installation, or both, as required by the con-
tract and applicable specifications. Only
qualified personnel may perform such tests.

(e) Appropriate identification and safe-
guarding of the: GFM to prevent any un-
warranted use or improper disposal.

(f) Examination to verify the 'quantity
received.

Contractors must report all unsuitable
GFM to the authorized Government Repre-
sentative. If unsuitability is found during or
after installation, the contractor must deter-

" mine the probable cause and determine if

it is necessary to avoid use of the material.
This information shall be reported to.the
Government Representative.

Bailed Property refers primarily to equip-
ment provided to the contractor for a special
purpose and not for incorporation into de-
liverable products. Machine tools and- pro-
duction equipment are examples. The
appropriate contract clauses or bailment
agreement require the contractor to take
proper care of such bailed property. The
contractor must provide storage facilities
and protective measures for bailed property,
consistent with its nature, value, and use. At
a minimum, the contractor’s quality program
must assure the following for all bailed prop-
erty: : .
(a) Performance of an initial inspection
immediately upon receipt, to detect any ship-
ping or other damage and to determine that
the equipment is complete and of the proper
type, . '

(b) Maintenance of suitable records of
initial and periodic inspection,

(c) Provision of adequate storage facil-
ities and protective measures, and

{d) Maintenance of the property in good
repair and condition.

The contractor’s quality program proce-

"~ dures for the storage, maintenance, and in-
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spection of bailed property are subject to re-
view by the Government Representative.
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C. CRITERIA FOR EVALUATION.

(1) Does the contractor examine GFM
upon receipt for damage, quantity, complete-
ness, and type?

(2) Are there precautions and inspections
during storage against damage and deterio-
ration?

(3) Is functional testing performed be-
fore or after installation, or both, as required
by the specification or contract? '

(4) Is all GFM properly identified and
protected from unauthorized use or disposi-
tion?

{5) Does the contractor record and report
to the Government any damage, malfunction,
or deterioration of GFM prior to, during, and
after installation?

(6) Does the contractor adequately store
and maintain bailed property?

(7) Does the contractor inspect bailed
property periodically?

(8) Are records of all inspections and
maintenance work on bailed property main-
tained and available for review by the Gov-
ernment Representative?

8. NOTES

(The following information is provided
solely for guidance in using this specification.
It has no contractual significance.)

8.1 Intended Use. This specification will
apply to complex supplies, components,
equipments and systems for  which the re-
quirements of MIL-I1-45208 are inadequate
to provide needed quality assurance. In such
cases, total conformance to contract require-
ments cannot be obtained effectively and
economically solely by controlling inspection
and testing. Therefore, it is essential to con-
trol work operations and manufacturing
processes as well as inspections and tests.
The purpose of this control is not only to
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assure that particular units of hardware con-
form to contractual requirements, but also to
assure interface compatibility among these
units of hardware when they collectively
comprise major equipments, sub-systems and
systems.

Paragraph 8 of MIL-Q-9858A is, in es-
sence, a summary of this handbook’s discus-
sion of Section 1 of the specification. Two
points of that discussion bear repeating:

1. The contract and only the contract
states which specification—MIL-Q-9858A or
MIL-1-45208 A—must be followed by the
contractor as a minimum.

2. MIL-Q-9858A is intended primarily
for the manufacture of complex equipment;
MIL-1-45208A primarily for simple items.

8.2 Exemptions. This specification will
not be applicable to types of supplies for
which MIL-I-45208 applies. The following
do not normally require the application of
this specification:

(a) Personal services, and

(b) Research and development studies of

a theoretical nature which do not
require fabrication of articles.

A./8. REVIEW AND APPLICATION OF REQUIRE-
MENT. Three classes of contracts are ex-
empted from the application of MIL-Q-
9858A. They are contracts for which speci-
fication MIL-I-45208A is sufficient, contracts
for personal services, and contracts for re-
search studies. Of course, small purchases
which do not require even application of
MIL-I-45208A will certainly not involve ap-
plication of MIL-Q-9858A.

8.3 Order Data. Procurement documents
should specify the title, number and date of
this specification. _

The above paragraph of MIL-Q-9858A is
self-explanatory and no additional coverage
is required.



