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FOREWORD

1. This document provides information and guidance to personnel concerned
with the evaluation of a contractor's quality program established in

accordance with MIL-Q-9858, "Quality Program Requirement".
not intended to be referenced in purchase spec1f1cat1ons
supersede any specifications requirements.

ii

The handbook is
nor shall it
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INTRODUCTION
This revised issue of the Quality and Reliability Assurance Handbook
H-50 has been updated to reflect the concepts of computerization, automa-
tion, and advanced statistical methods, which are being utilized as aids in

the control of product quality.

With the enhancements contained herein, this document will continue to
provide gu1dance to personnel responsible for the evaluation of a
contractor's quality program when Military Specification MIL-Q-9858 is
contractually invoked. - MIL-Q-9858, "Quality Program Requirements", mandates
that contractors establish a qua11ty program which will assure compiiance to
all contractually invoked quality reguirements.

MIL-Q-9858 is intended for use in contracts whose product requires
controls beyond the inspection and testing phases. These additional
contro]s sh0u1d normal]y be applicable to products of a complex nature
Cllll.l[Ul PIUUULLD L.Ulll..dllllllg hlgh lc}lubl}lby lt:quuculcnt.:n CUIILI I'.\\.-t.) whll..h
do not require the additional controls may invoke MIL-I-45208, "Inspection
System Requ1rements." A decision as to which of these spec1f1cat1ons to
invoke in a contract must be made by the technical and procurement personnel
who specify the other quality contractual requirements.

Proper and efficient use of this handbook, and the specifications
mentioned above, requires that the reader become familiar with Part 46
of the Federal Acqu1s1t1on Regulat1on (FAR) and Part 246 of the Department
of Defense (DOD) FAR Supplement; with MIL-1-45208 "Inspection System
Requ1rements" and its comp]ement Quatlity and Re11ab111ty Assurance Handbook
51; with MIL-STD-45662 "Calibration System Requirements" and its complement
MIL-HDBK-52. During the evaluation of a contractor's compliance to
MIL-Q-9858 it should be kept in mind that it is the requirements of
MIL-(-9858 that are contractually binding and not the contents of this
document. This handbook is intended to be used as an expanded guide by
government and contractor personnel who have responsibilities requiring an
understanding of the requirements of MIL-Q-9858.

Both MIL-(Q-9858 and this handbook are based on established DOD
concepts and policies which provide that:

a. The contractor is solely responsible for the control of

pr
qia] ty and for offering to the Government for acceptance only pro oduc

conform to contractual requ1rements
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b. The Government Representative is responsible for determining that
contractual requirements have, in fact, been complied with prior to the
acceptance of the product.

c. Final decision of product acceptability js solely the responsi-
bility of the Government.

The contractor, in accordance with MIL-(-9858, must design and main-
tain an effective and economical quality program, covering both processes
and products, which makes adequate data available to the Government suitable
for determ1n1ng compliance to established product acceptance criteria.
Facilities, products, and management techniques vary widely within the broad
pattern of industrial establishments. This handbook reflects proven quality
program control techniques used by much of the Defense industry. It encour-
ages 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 comprehensive quality program The evaluation of such
a program depends upon how well decision criteria have been selected,
applied and enforced. The procedures used and the approaches taken by
different contractors to comply with contractual requirements may vary by
significant degrees; however, as long as the requirements of MIL-(Q-9858 are
met, the contractor shou]d be Jjudged ‘to be’ in compliance.

The Government eva]uat1on plan should address and provide for a review
of all aspects of a contractor's program. Thus the Government
Representat1ve must be fam1]1ar with all requ1rements of the procurement to
assure that the contractor prUVIUeS an effective qul}Iy program IHTUUQHOUI
the entire sequence of operations. Quality programs are not intended to
correct deficiencies in other contractual requirements. In addition, the
contractor is not ob11gated to perform more than the requirements spec1f1ed
in the contract and in MIL-Q-9858.

A consistent format has been followed throughout this handbook. 1In
order to relate the program evaluation suggestions as directly as possible
to the requlrements of MIL-Q-9858, each subsection of the specification is

qunfprl verbatim in 7talics am‘l 'Fn11nmnd h\.r appropriate comments, as follows:

W A W A AP [ AT '-l'l R IULG Wil Lo LR LA

“A. REVIEW OF REQUIREMEHT" - Discussion of the requirements
set forth in the subsection.

"B. APPLICATION" - Descriptions and examples of practices that are
typical and illustrative rather than all-inclusive or mandatory.

“C. CRITERIA FOR EVALUATION" - Questions which should be asked to
evaluate that particular part of a contractor's quality program.

vi
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NOTE:

It is most important to note that the questions contained in the various
“CRITERIA FOR EVALUATION" are essentially YES/NO questions. Asking and
answering them alone will not provide a thorough and complete evaluation of

[P e Ty - -
e only as indicators and

a contractor's quality program. The guestions serv

reminders of important points to cover; the evaluation is expected to cover
them in appropriate depth and detail to assure an effective and complete
evaluation, keeping in mind the intent and requirements of MIL-Q-9858 which

may be satisfied by the contractor using various concepts of control.
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EVALUATION OF A CONTRACTORS 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-9858, Quality Program
Requirements, applies to the more complex items of military-hardware and
systems, where it is essential to assure conformance to contractual require-
ments through control of all work operations and manufacturing processes,

as well as inspections and tests. Complex components and subsystems

which are part of a higher level system may also require application of
MIL-Q-9858. In any case, when the need for MIL-Q-9858 has been deter-

mined by technical and procurement personnel, the following clause (FAR
52.246-11) shall be used in contracts for these items.

52.246-11 Higher-Level Contract Quality Requirement

(Government Specification).

As prescribed in 46.311, insert the following clause in so11c1tat1ons
and contracts when the inclusion of a higher-level contract quality
requirement is appropriate (see 46.202- 3? HIGHER-LEVEL CONTRACT
QUALITY REQUIREMENT (GOVERNMENT SPECIFICATION) (APR 1984).

(a) Definition. "Contract date“, as used in this clause, means the
date set for bid opening or, if this is a negotiated contract or a
modification, the effective date of this contract or modification.

(b) The Contractor shall comply with the specification titled
(Contracting Officer insert the title and number of the
specification), in effect on the contract date, which is hereby
incorporated into this contract.

(End of clause).

(R 7-104.28 1967 AUG)

(R 7-104.33 1967 AUG)

(R 7-703.44 1967 AUG)

(R 7-203.5(b) 1967 AUG)

(R 7-302.4(c) 1967 AUG)

(R 7-402.5(c) 1967 AUG)

(R 7-602.10(b) 1967 AUG)
(R 7-901.25 1967 AUG)
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items whose quality can be assured adequately

comp lex
z . ir of cdnm
jon and testing alone, MIL-I-45208, “Inspection System

Requirements,” will be used. However, a contractor may, at his option,
substitute any or all of the requirements of MIL-Q-9858 for those of
MIL-1-45208 specified in his contract, provided that price or fee is not
increased. This option permits a contractor to use one system rather than
two, if he so desires.

B. APPLICATION. Guidance for the application of contract quality
requirements are found in DOD FAR Supp]ement Part 246.204. Among the types
of complex items to which MIL 0-9858 shou1d be annl1ed are:

(1) Items of complex design such as missiles, aircraft, tanks,
ships, space suits and specia]ized medicine.

(2) Major subsystems such as fire control systems, electronic
systems, navigation systems eng1nes turbines and rocket motors.

(3} Components ar parts such as assemblies, accessories or pieces,
when sufficiently complex and critical. '

(4) If the item specification, contract or order includes a specific
requirement for a software quality assurance program, such requirement shall
apply to the software in add1t1on to MIL-Q- 9858 If a conflict exists
between the software qual1ty assurance program and MIL-Q-9858, the procuring
agency shall be requested’ to prov1de reso]ut1on.

C. CRITERIA FOR EVALUATION.
(1) Is the procurement for compiex and critical supplies or services?

(2) Does the contract or order reference specification MIL-Q-9858/
FAR 52.246-117

(3) Is use of MIL-Q-9858 at the contractor's option?

(4) When used optionally, is MIL-Q-9858 used in whole or in part?
If only used partially, are all of the remaining contract requ1rements being

met?

(5) Is there a specific requirement for a software quality assurance
program? Have any conf]rctrng requirements between the software quality
assurance program and MIL-Q-9858 been 1dent1f1ed to the procuring agency for
resolution?
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1.2. Contractual Intent. This specification requires the
establishment of a quality program 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 be
documented and shall be subject to review by the Government Representative.

P e s e @ e o o L wm

Representative whenever contractor's procedures do not accomplish their
objectives. The Government, at its option, may furnish written notice of
the acceptability of the contractor's quality program.

A. REVIEW OF REQUIREMENT. MIL-Q-9858 requires contractors to
develop and use a complete quality program. The program must assure
adequate controls throughout all phases of contract performance; e.qg.,
design, testing, prototypes, development, manufacturing, quality and
shipping. The quality program is not acceptable unless all necessary
procedures are available and complete when needed. All or any part of
a contractor's quality program may be disapproved at any time, .by the
Government in writing, when the program does not accomplish its objectives.

B. APPLICATION. A complete quality program is often the most
comprehensive and extensive activity of a contractor. The program must be
dynamic and documented throughout. The policies, procedures, instructions
and records for each job document a quality program.

In describing the functions to be performed, contractors prepare
procedures and instructions that apply to the specific function covered
by the quality assurance program. Contract review documentation must
provide for the flow-down of all pertinent provisions of the contract to

uuuuu , including subcontractors. Production
documentation, for example, frequently takes the form of job operations
sheets, routing forms, tote tickets, shop travelers, method sheets and
test procedures. For other functions, purchasing manuals, engineering
handbooks and simitar forms of instructions may be used. Computerized
or equivalent automated methods, when properly documented and controiled,
may be used.- '

Records are another form of required documentation. Inspection
and test records, laboratory analyses, shipping records, records of the
effective dates of engineering changes and records of engineering approval
are examples of some records used. Whether records are initiated, stored
and/or maintained manually or electronically, they must be properly docu-
mented and controliled.

Contractors must be notified as to the acceptability of their
documented quality assurance programs. The responsible DoD activity must
disapprove part or all of the quality program when unsatisfactory and
immediately notify the contractor of such action. Conversely, when a DoD
activity eiects to advise a contractor that his quaiity program is
acceptable, a letter similar to the following shall be used:
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"Government representatives of the Department of Defense on (date)
reviewed the quality program employed by your firm at (describe the
location) on the production of (type of product). On the basis of that
review, the aforesaid quality program appears to be acceptable. However,
the quality program is under continued review, . and may be subject to
disapproval at any time it does not accomplish its objectives.

. This evaluation does not relieve you jn any way from continuing
tg comply with the requirements of MIL-Q-9858 and the contract.

. This notice does not signify a preference for or endorsement of
your product by the Department of Defense and shall not be so used in
advertisements or other publicity. 'Nevertheless, you may publicize the
fact that your quality program for such products has been adjudged by the
Department of Defense as conform1ng with MIL-Q- 9858

Acknowledgement of this communication is requested."
C. CRITERIA FOR EVALUATION.

(1) Does the contractor have a quality program which assures
compliance with the requirements of the contract?

(2) 1s the program documented and is such documentation available
for Government review?

(3) If documentation and records are maintained in computerized data
bases, are they readily available to contractor and government personnel and
are the personnel familiar with display aqd retr1gva1 procedures?

1.3. Summary. An effective and economical quality program, planned
and developed in consonance with the contractor's other administrative and
technical programs, is required by this specification. Design of the
program shall be based upon cons Ideratmn of the technical and manufacturing
aspects of production and related engineering design and materials. The
program shall assure adequate quality throughout all areas of contract
performance; for example, design, development, fabrication, processing,
assembly, inspection, test, maintenance, packagrng. shrpprng, storage and
site installation.

All supplies and services under the coniract, whether manufactured or
performed within the contractor's plant or at any other source, shall be
controlled at all points necessany to assure conformance to contractual
requirements. The program shall provide for the prevention and ready
detection of discrepancies and for timely and positive corrective action.
The contractor shall make objective evidence of quality conformance readily
available to the Government Representative. Instructrons and records fbr '
quality must be controlled.
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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 determinations of the effects of quality
deficiencies and quality costs on price. Facilities and standards such
as drawings, engineering changes, measuring equipment and the Iike which
are necessary for the creation of the required quality shall be effectively

ol + .
managed. The program shall include an effective control of purchased

materials and Subcontracted work. Manufacturing, fabrication and assembly
work copducted within the contractor's plant shall be controlled completely.
The quality program shall also include effective execution of responsibili-
ties 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 REQUIREMENT. Contractors generally i
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, interrelated quality activities. Among the
characteristics of an effective quality program 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

progranm.

Contractors also recognize that the quality programs must be respon-
sive to changing needs. Accordingly, contractors ordinarily provide for the
continuous acquisition of current data on the status of quality. ‘

Some contractors require early reporting of properly identified
quality failures. Many contractors attempt to balance the cost of failures
with the cost of control, shifting effort and resources as necessary to

a .
P T wmm mmun A n Pt

achieve optimum results. Such failures are priced using appropriate cost
retords to emphasize their costs. 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 DoD contract and administra-
tive personnel is a mark of successful DoD suppliers. This cooperation
properly extends to subcontractors and vendors.

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

1.4. Relation to Other Contract Reguirements. This specification
and any procedure or document executed in implementation thereof, shall be
in addition to and not in derogation of other contract requirements. The
quality program requirements set forth in this specification shall be
satisfied in addition 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 contract and for furnishing
specified supplies and services which meet all the requirements of the
contract. 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 contractors' quality program shall be

planned and used in a manner to support reliability effectively.
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A. REVIEW OF REQUIREMENT. The requ1rements of MIL-(Q-9858 are not
intended to cancel or conflict with any other requirements of a contract.
Thus, MIL-Q-9858 does not relieve a contractor of any of his contractual
respons1b1]1ty If there is an apparent conflict between the requirements
of the contract and MIL-Q-9858, the contract requirements shall prevail.

Reliability is often an important contract requirement. The quality
program must support the achievement of required reliability by assuring
that material is developed and designed properly and manufactured as
designed by a manufacturing process which does not detract from the
reliability designed into the prodqct

B. APPLICATION. Contractors should review with care all of the technical
requirements of a contract to make cértain that all are effectively covered
by their quality programs. Though many requ1rements may be standard from

trart + + 1+ A £ Fimati 1+ iFirat d r
coniracy Lo Coniraci and vrom SﬁeC‘u 1Calion 1o Spe{:‘.. u..ut.'IGﬂ and can be

dealt with by a standard response, most contractors 'insist on a total and
thorough review because special or new contract clauses relating to quality
(rel1ab1]1ty, maintainability, incentives, etc.) should be included. Even
in follow-on contracts for'supplies prev1ous1y furnished, contractors may
find that additional or revised specifications have been included requiring
compiiance to new or d1fferent requirements.

Contracts for complex weapons systems,-major subassemb11es,
components and supplies freuuent1v reference other svstems' specifications
for reliability, ma1nta1nab111ty, 1nterchangeab111ty, sof tware quality,
supplier quality, corrective action, disposition system and others,
all of which are elements of or affect quality. Often these additional
requirements overlap the requirements of MIL-Q-9858 and are appliicable to
a specific contract or program. When contracts contain these requirements,
contractors must design their qua11ty programs to integrate all of the
requirements, measure effectlveness and assure compliance. In some instan-
ces, it may be necessary for the contractor to supplement his standard
quality system by issuing unxque 1nstruct10ns applicable to a specific
contract.

C. CRITERIA FOR EVALUATION

(1) Does MIL-Q-9858 conflict with any of the other requirements of
the contract, or are any features of the qua]1ty program superseded by other
spec1f1cat10ns?

(2) Does the contractor promptly notify the Government
representative when conflicting contractual requirements are noted?

(3) Is the quality program adequate]y planned to support reljability
requirements throughout all phases of contract performance?

(4) Are there specifications in the contract that impose additional
"quality" requirements?

(5) Has the contractor chosen to integrate them into his standard
quality program?
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1.5. Relation to MIL-I-45208A. This specification contains require-
ments 1n excess of those in spocification Mfl-f-d‘i'PnRA Incnectmn S'vstem

T PR e dd LA S T L30T et

Requirements, inasmuch as total conformance to contract requwrements is
obtained best by controlling work operat:ons manufacturing processes as
well as inspections and tests. )

A./B. REVIEW AND APPLICATION OF REQUIREMENT. This handbook is not directly
related to the requirements established in MIL-I-45208 and discussed in H-
51, “Evaluation of a Contractor's Inspection System". However, specifi-
cations MIL-Q-9858 and MIL-1-45208 and their respective handbooks are
complimentary. The Government wants contractors to have effective yet -
economical programs for quality and inspection. Therefore, both MIL-I1-45208
and MIL-Q-9858 were developed simultaneously to permit the use of the
former, less comprehens1ve specification whenever appropriate.

Again it is emphasized that MIL-Q-9858 applies to complex services
- or supplies where effective control of quality demands control of work

operations; that is, where control of 1nspect1on and testing only is not
sufficient. :

C. CRITERIA FOR EVALUATION.

Since this paragraph of MIL Q-9858 does not contain requ1rements no
evaluation is necessary. .

2. SUPERSEDING, SUPPLEMENTATION AND ORDERING

2. 1. Applrcable Documents. -~ The following documents of the rssue n
effect on date of the solicitation form a part of this specification to the
extent specified herein.

SPECIFICATIONS
Military
MIL-I-45208 -- Inspectron System Requirements

MIL-STD-45662 -- Calibration System Requirements

2.2.  Amendments and Revisions. Whenever this specification is

amended or revised subsequent to its contractually effective date, the
contractor may follow or authorize his subcontractors to follow the amended

A LSS - LA e

or revised 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 Contracting 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. Orderrnq Government Documents. Copies of spec1f1catyons,
standards and drawings required by contractors in connection with specific
procurements may be obtained from the procuring agency, or as otherwise
directed by the Contracting Officer.

These paragraphs of MIL-Q- 9858 are self-explanatory and do not require
elaboration.
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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- defvned responsibility, authority and the organiza-
tional freedom to identify and evaluate quality 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 requ1rements of
this specification is the responsibility of any 51ngle contractor's
organization, function or person. ’

A. REVIEW OF REQUIREMENT. To establish a quality program which fulfills
the requ1rements of MIL-Q-9858, contractors must 1dent1fy the funct1ons

and activities \e g., ues1gn, engmeemng and manuTaCturmg) that a1reCt|y
affect quality and assign specific author1ty and responsibility for these
functions. The assignment is made in terms of decisions and actions to
identified elements at all levels of the organization. The mere prepara-

tion of organization charts or handbooks is insufficient.

MIL-Q-9858 explicitly requires contractors to satisfy certain quality
program requirements, but does not spec1fy an organ1zat1ona1 arrangement of
any kind for meeting these requ1rements

B. APPLICATION. Although practically all contractors now have quatity
assurance organizations which are focal points for quality matters, these
organizations cannot satisfy all of the quality program requirements of
MIL-Q-9858. Many other organ1zat1ons within a company contribute to

the quality efforts. Their actions, together with' those of the quality
assurance organization, const1tute the quality programs to which
MIL-Q-9858 applies. Norma11y the quatity assurance organization is
assigned the responsibility for assuring compliance to all aspects of the
quality program which can 1nc1ude the collection and analysis of data that
is used by management to evaluate the adequacy of the qua11ty program.
Management review of this data is often accomplished during staff meetings,
program reviews, quarterly rev1ews etc.

C. CRITERIA FOR EVALUATION.

(1) Does the established program identify the organizational e]ement
responsible for each of the various quality efforts and for the overall
quality assurance program funct1on?

(2) Do the personnel performing the various quality functions have
sufficient authority, responsibility, and freedom of action to identify and
evaluate quality problems and initiate, recommend, or provide solutions?
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(3) Does management regularly review the status and adequacy of the
quality programs? - : ~

3.2. Initial Quality Planning. The contractor, during the earliest
practical phase of contract performance, shall conduct a complete review of
the requirements of the contract to identify and make timely provision for
the special controls, processes, test equipments, fixtures, tooling and
skills required for assuring product quality. This initial planning will
recognize the need and provide for research, when necessary, to update
inspection and testing techniques, instrumentation and correlation of
inspection and test results with manufacturing methods and processes. This
planning will also provide appropriate review and action to assure compati-
bility of manufacturing, inspection, testing and documentation.

A.. REVIEW OF REQUIREMENT. Initial quality planning should take place as
early as possible, preferably prior to the start of contract performance.
The contractor's quality program is not complete unless it is planned and
developed in conjunction with all other functions such as research and
development, production, engineering, and subcontracting elements.

One of the main objectives of initial planning is to identify any
special or unusual requirements. When such requirements are found, there is
frequently need for study, planning and programming to provide appropriate
operations, processes, and techniques. The planning must be timely and pro-
vide for operational review to assure compatibiiity between the quality
program requirements and affected manufacturing operations, processes and
techniques.

Another objective of initial planning is to provide for indoctrination
and training, as necessary, of personnel performing activities affecting
quality to assure that suitable proficiency is achieved and maintained.

B. APPLICATION. There have been instances of late completion and
overruns on contracts because of unforeseen problems arising from
requirements with which contractors were unfamiliar. Sometimes military
requirements are so advanced that the chances of success depend greatly on
the use and adaptation of recent "breakthroughs" in technology. Failure to
recognize and plan for such requirements endangers timely and successful
performance of the contract.

It is important, therefore, for contractors to review requirements
to identify needs for advanced technology in design, engineering, testing,
inspection and manufacturing. Such a review should take place at the
earliest possible time.

A review for unique requirements entails a complete examination of all
contract requirements, incliuding work statements, exhibits, references and
the like. The objective is to identify those requirements that are unusual
by reason of newness, unfamiliarity, lack of experience, or absence of
precedents. What is common and ordinary in one industry may be unusual in
another. 01d familiar products and processes may be adapted to new, unknown
applications.
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Ordinary applications may take on new aspects because of use in new
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H’llUlllllClll.a LR ) lll)Lull\..!:, L]lc usc Ul PQPCI u: “ mavcir kaln llllyllb pE Lol

new problems to the textile industry. Ceramic cylinder inserts in aluminum
engine blocks may create unusual design, foundry, manufacturing, test1ng and
servicing problems for an estab11shed eng1ne manufacturer

(1

As each new special requirement is identified, the means for testing
and proving successful compliance with the unique requ1rement must be
considered. Existing inspection practlces often are not adequate. For
example, if the use of a laser or maser was necessary for compliance with a
technical requirement, research might be needed to devise effective tests
for the opt1ca1 and electron1c funct1ons involved. '

Solutions to the problems of unique requirements are often unusual.
The integration of these unusual new functions into the quality program must
be carefully planned so that they are compath]e For instance, metrology
and calibration systems need to be flexible enough to include many diverse
manufacturing and testing requ1rements particularly for aerospace applica-
tions.

Provisions shall be made for the prompt indoctrination of personnel as
to the technical objectives and requirements of the applicable
specifications and standards and the qua]1ty assurance program elements that
are to be emp loyed.

The need for formal training programs shall be determined, and such
training activities shall be conducted as requ1red to qualify personne]
performing activities affecting quality.

- . -

C. CRITERIA FOR EVAL

ALUATION.

(1) Does the contractor conduct a complete review to identify and
provide for special or unusual contract requirements?

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

op1ng all

LS B

(4) Has action been taken to make the controls for special require-
ments compatible throughout manufactur1ng, 1nspect1on and testing?

(5) Does the plann1ng require the indoctrination and training of
personnel perform1ng activities affect1ng qua]1ty7

10
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3.3. Work Instructrons The qua]rty program shall assure that all
wor l’( dfft.‘(..(. !Hy qud l .I Ly ( I'HL I?Udllly .)ULH Lh lHy.) as .Uui Crids .l'"y, ha”dt uly,
machining, assembling, fabricating, processing, inspection, testing,
modification, installation, and any other treatment of product, fac177tres
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 intended
also to serve for supervising, inspecting 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 instructions are necessary for work
which affects product quality. They should include consideration of train-

ing, the PUbhlb}C need for prior certification of pev rsonnel and processes,

as well as experience and methodology. Instructions must be clear, timely,
concise and appropriate to the nature of the work and the circumstances
under which the work is to be done. Instructions for inspection must
contain quantitative or qualitative means for determining that each work
operation has been done satisfactorily. These quantitative or qualitative
criteria must also be suitable for use with related inspections or tests,
because work instructions serve operating personnel, supervisors, inspec-
tors, managers, and in some instances, customers. The contractor is
required to review and assure compliance with his prescribed work
instructions.

B. APPLICATION. Work instructions have different names in different
plants and sometimes even in different departments of the same plant Among

mmaman iinard Aawma nmamaAiimar nmadiiadkdanm Asamdtnal hasalle mmadasadrasan manden
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releases, product travelers, job tickets, manufacturing control sheets, work
tickets and out puts from electronic data bases. Regardless of name, each
job operation is usually identified with a number that is one of a sequence
indicating previous and subsequent work operations. The instructions
ordinarily tell how a job will be done, the order in which actions .are
accomplished, setup information, speeds and feeds, associated drawings and
spec1f1cat1ons and other pert1nent information, as appropriate to the
circumstances.

The work of many departments affect quality. For example, shipping
department work can effect quality since substandard packaging can lead to
damage during transportation. Stockrooms also affect quality by issuance of
the correct bars, rods, and shapes in the proper a11oy of steel, aluminum or
other metal. lECnﬁical writing is a work operation that has an impact on
quality. Though there are many and diverse work operations, only a small
number of them constitute inspection or testing. A1l work operations

affecting quality must be covered by effective work instructions.

11
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It is'of prime importance that the events that make possib]e the
fabrication of a product follow a systematic sequence of work operations.
For this reason, work instructions are necessary, regardless of whether a

contractor's facilities and organization are considered "small" or “large".
Of course, for large enterprises, documented work 1nstruct1ons are an
absolute necess1ty for communication purposes because of the large number
of people involived. However, smaller organizations have no less need for
appropriately documented work instructions ‘to assure' exact product replica-
tion.

Approved work instructions must be kept current and complete. The
same types of prob]ems involved in controlllng drawings used in the shop are
also encountered in controlling work instructions. At times, work is
attempted using drawings alone without work instructions. To assure that a
product is made right the first t1me in the production stage, the work
instructions must be issued prior to iutbluting the ﬁ?ﬁduut10ﬁ pnuac. They
may include computerized material, physical displays, etc. All changes
including machines, tools, work 1ocations or conditions must be controlled.

Dimensions and tolerances are quantitative 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, or sectioned samples often serve as the qua11tat1ve criteria
when called out in work 1nstruct1ons. Sometimes a qua11tat1ve work standard
is nothing more than a wr1tten descr1nt1on.

Just as drawings are used by designers, engineers, customers, machine
operators and many others; ~work instructions are used by 1nspectors
supervisors and managers, as well as by product1on personne] Supervisors

£+ Fanmd +hadt Ant+asl nf $la
or others responsible for quality improvement often find that details of the

manufacturing work instructions 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 1nstruct1ons are so numerous and varied, have such wide
use, and are subJect to much change, it is necessary that contractors
cont1nua11y review work 1nstruct1on systems to assure that they provide
accurate, complete instructions and require work comp11ance. Such
1nstruct1ons should be made ava1]ahle for review at point of us

C. CRITERIA FOR EVALUATION.

(1) Are documented work 1nstruct1ons ava11ab1e and used for al] work
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operations which affect qddllLy Do they IHLJUUE instructions related to
the development of contractual technical data and data items contained in
the DD Form 1423, Contract Data Requ1rements List?

(2) Are such work 1nstruction§ complete and appropriate?
(3) Are standards available for each work operation?
(4) Are work instructions compatible with associated inspection and

testing?

12
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(5) Do supervisors, managers and inspectors make proper use of work
instructions?

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

(7) Are changes to work instructions controlled?

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
Representative 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
complete and reliable. Inspection and testing records shall, as a minimum,
indicate the nature of the observations together with the number of
observations made and the number and type of deficiencies found. Also,
records for monitoring work performance and for inspection and testing shall
indicate the acceptability of work or products and the action 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 controlling
and assuring quality and for providing records (objective evidence) that
this control and assurance do, in fact, exist. The quality program must
outline the types of records to be collected and responsibilities for their
preparation, verification, maintenance, distribution, storage (retention)
and disposition. These records must be legible, reproducible, identifiable,
and readily retrievable. Many contractors use computer based systems to
collect and store information. The record system outlined in-the quality
program must be established by each responsible organization at the earliest
practical time consistent with the schedule for accomplishing the related
work activities. The record system must be defined, implemented and
enforced in accordance with written procedures (instructions), or other
documentation. These procedures must identify the minimum content require-
ments and classification (permanent or nonpermanent) for. each of the

various types of records. Procedures must also contain rules for governing
access to and control of files, and/or methods of accountability for records
removed from the storage facility (files). Any changes to records must be
conducted under strict controls as specifically defined in the contractor's
procedures.

As a minimum, inspection and test records must indicate the number
and type of deficiencies found, the actions taken concerning them, and the
nature and number of observations made. In addition, these records should
indicate the percentage of items passing inspection or test and the quanti-
ties of acceptable and rejected items. Records must be made of work
accomplished, compliance or noncompliance with work instructions, and of
actions taken to remedy noncompliance. Timely utilization of the data on
record by management to expedite corrective actions is as important as the
collection of the data.

13
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The design, maintenance and use of records should be accomp11shed in a
systematic manner to assure that the YECGfua can be readily aﬁalyzeu to
indicate the state of the over-all quality program. Management decisions
must reflect the use and analysis of these records. The government may
review the contractor's record system to assure compliance with the

contractor's quality program and procedures

B. APPLICATION. Records of subcontractor quality assurance programs,
design reviews and ver1f1cat1ons, process control charts, test equipment

certifications, nonconformance reports, corrective action reports, audit
reports, dpq1nn dnrumpn+c test and inspection reports are examples of types
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of qua11ty records that may be used to control and assure an effect1ve
quality program.

Government Representat1ves ordinarily review and use records at the
location where the contractor keeps them. If test records are maintained
in a laboratory office, for example, the Government should expect to use
them there. S1m11arly, microfilmed records should be examined at the film
storage site, if viewers are ava11able

F1nanc1a] audits are used to verify the accuracy and completeness of
fiscal records and assure their va11d1ty as a basis for financial
management. Quality management can'obtain the same assurance by carefully
validating the records used to make decisions, report achievements and
identify problems. Contractor 1nspect1on alone does not suffice. The
Government should per1od1ca1]y rev1ew contractor record keeping practices.

|

It is conceivable that a minimum of record keeping might suffice with
automated inspection. "A coordinated system of record keeping should reduce
recording activity substantially. Information may be recorded on individua)
forms that supplement one another, or information may be combined on a
minimum of forms containing the opt1mum amount of related information.

To establish and maintain a satisfactory quality program, the results
of many kinds of work operations must be recorded. For instance, the
adjustment of set points on a speed governor, or the amount or vo]ume of
material added to a manufacturing process, may need to be recorded.
Frequently, logbook records for comp11cated assemb1y operat1ons, such as
those used in the ﬁiaﬁmuu.ljlc of a‘:rcrau,, gum&i‘lCE systems, or engines,
contain a complete record of.the inspection of each assembly operation.
Where the same worker is responsible! for a variety of dissimilar work
operations, inspecting and 'recording his compliance with work instructions
often is necessary to properly protect quality..

The value of any failure or rejection record is 1ncreased tremendously
if it can help prevent repet1t1on of the same error which caused the de-
fects. Such prevention is best achaeved by having the failure record show
the cause of the error, how the prrnr was rnrrprfpd and the action

necessary to prevent a recurrence.‘ Many factor1es record such 1nformat1on
on job tickets and rejection tags.

14
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It is difficult to consolidate individual item logbhook data into a
record which permits a broad scale judgment of the quality of whole groups
of a specific item. For instance, the logbook record tells very completely

the quality of one engine, vehicle or aircraft. However, it is very
difficult to tell from loghooks the prevalent quality of a whole year's
production of engines, vehicles or aircraft. Because few contractors
manage production and quality controi on a one-item-at-a-time basis, it i
necessary to collate, tabulate, and consolidate all similar or identical
quality or deficiency information. From this properly organized and con-
solidated data, a supervisor or manager can evaluate the general quality .of
precisely identified aspects of the product and its individual parts. This
consolidation is facilitated if the records and reports pertinent to a
product are directly traceable to a company part number.

L7

Many contractors allocate resources and concentrate corrective efforts

a
on the basis of quality status reports. Management should follow a practice
of concentrated supervisory action to improve the quality of the most

critically deficient parts, processes or departments reported each month.
Specialists from design, production and industrial engineering may be
assigned to concentrate on improving the quality of these specific areas of
deficiency. :

C. CRITERIA FOR EVALUATION.

(1) Do the contractors' quality programs and procedures outline and
define the record system?

(2) Are the various types and classification of records to be
collected identified? Are responsibilities identified? ,

(3) Is the minimum content prescribed for each type of record? Is a
minimum retention time identified?

(4) Are there records of all essential activities?

(5) Are records available to Government personnel, and furnished
when requested? ,

(6) Are there effective means for assuring the currency, complete-
ness and accuracy of records?

(7) Do inspection records include only the number and kind of
defectives? Is other essential data recorded? How and where?

(8) If rejection is recorded, do records provide traceability to
resulting actions? v

(9) Do management actions reflect the analyses and use of records?

15
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ions adverse to Gua li ty. Des :yi’i, pu: rchasi ing,
manufacturing, test;ng or other operations which could result in or have
resulted in defective supplies, services, facilities, technrca] data,
standards or other elements of contract perfbrmance whrch ‘could create
excessive losses or costs must be identified and changed as a result of the
quality program. Corrective action will extend to the performance of all
suppliers and vendors and will be responsive to data and product forwarded
from users. Corrective action shall include as a minimum:

(a) Analysis of data and examrnatron of product scrapped or reworked
to determrne extent and causes;

(b) Analysis of trends in processes or performance of work to pre-
vent nonconforming product; and

(c) Introduction of required rmprovements and corrections, an
initial review of the adequacy of such measures and monitoring of the
effectrveness of corrective action taken.

5. Correctfve Action. The qualvty program shall detect promptly
-~ o~ - nn +
(= b it 2

A. REVIEW OF REQUIREMENTS. Prompt effective corrective action taken by
the responsible organization, with verification by the quality organization,
is essential to a qua11ty program. Segregating defective material from
acceptable material is not enough; the cause of the defect must be found and
corrected. Occasionally the cause of infrequent or non-repetitive defects
cannot be determined and the only actlon possible is to reject the defective
items. :

i
\

Incorrect ways of work1ng or noncompliance with work instruction are
frequent causes of defects, Sometimes inferior design is the cause. As
need dictates, correction requ1res ‘either chang1ng unsat1sfactory work
methods and designs, or enforcing compliance with satisfactory work methods
and designs. The quality organization should assist the corrective action

" process by suggesting rework’ methods and/or changes to existing work

instructions.

It is imperative that the contractor make effective use of all data
regarding defects, whether the data comes from using activities or is
generated by his own operation. Data from users may concern defects caused
by the pr1me contractor or by his supp11ers. In either case, the contractor

7
vaenancihla faw aceurina +ha n ie +alban
IS FOSpuilsiviv 70 assuring tha 1> wanch.,

o+

B. APPLICATION. Many contractors have specific methods for detecting and
correcting defects. They attempt to detect defective material as early as
possible to save the cost of further spoiled material and wasted work. ‘In
addition, the desire to maximize production efficiency motivates
manufacturers to estab]1sh effective methods of rapidly determining and
correcting the cause of recurring defects.

First piece inspection, inspection by machine operators and other
production line workers, 1nspect1on after each work operat1on or a small
group of work operations, roving inspectors and many other inspection
arrangements are used by contractors to determine recurring defects.
Sometimes statistical 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.

16
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Once defects are found, contractors normally use the services of the
responsible manufacturing or design personnel to determine and correct the
cause. Engineering, production control, purchasing, or any other function

found to have caused the defect is charged with responsibility for devising
and implementing corrective measures. The interests of both the contractor
and the Government demand close attention to the effectiveness of corrective
actions. Reporting the need for and the completion of corrective actions

to the appropriate levels of management is an important part of a successful
quality program. Likewise, both the contractor and the Government wust
monitor corrective action carefully to be certain of their continued effec-
tiveness. Records of specific recurring defects are essential. to the
diagnosis of the causes of defects and removal 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.
Deficiencies in these potential sources of difficulty 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 applicable 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. '

C.  CRITERIA FOR EVALUATION.

TR £ S andan
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?

(1) Does the program provide for prompt det
quality and for correction of its assignable causes

(2) 1s adequate action taken to correct the causes of defects in
products, facilities, and in functional areas such as design, purchasing,
and testing? ' )

(3) Are analyses made to identify trends towards product deficien-
cies? .

(8) 1s corrective action taken to arrest unfavorable trends before
deficiencies occur?

(5) Does corrective action extend to suppliers' products?

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

(7) Are data analysis and product examination conducted on scrap,
rework, vendor repair or use-as-is data to determine extent and causes of
defects? :

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

17
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-(9) Is management apprised of the need for and completion of
corrective action? :

3.6. Costs Related to Quality. The contractor shall maintain and use
quality cost data as'a management €lement of the quality program. These
data shall serve the purpose of identifying the cost of both the prevention
and correction of nonconforming supplies (e. g. labor and material involved
in material spoilage caused by defective work, correction of defective work
and for quality control exercised by the contractor at subcontractor's or
vendor's facilities). The specific quality 'cost data to be maintained and
used will be determined by the contractor. Quality cost data maintained by
the contractor shall, upon request, be furnished the Government Representa-
tive for use by the Government in determining the effectiveness of the
contractor's quality program,

R DCUTCL nr hrnll'rnr‘urll'lr e
-

A. . REVIEW OF REQUIREMEN Quality cost data shall be maintained and used
as a management tool in determining the optimum utilization of resources to
assure control of design, production and delivery of products. . The cost
collection system may employ actual costs, relative cost constants, estima-
ted costs, or any combination thereof, which shall be summarized and
analyzed periodically. The data shall identify the use of resources for
prevention, verification and detection, and correction of deficiencies. The
system shall include the costs of nonconformances related to lost labor and
material resuiting from rework, repair and scrap dispositions. The cost of

losses may be plotted against meaningful related indicators; e.g.

engineering, manufacturing'of quality organization direct labor hours,
manufacturing costs, sales. The contractor determines the cost data needed,
and how it is recorded and used.

Trend charts may be employed to show the effectiveness of the
contractors corrective action system. The data used to develop the charts
will be provided to the Government upon request.

B. APPLICATION. Quality cost data shall be collected, analyzed, summari-
zed, and provided to applicable levels of management for appropriate action
to assure product quality and avoidance of unnecessary costs. Included
shall be those costs incurred in the verification and detection activities
required to assure that conforming products are produced; and in the
correction, disposition or replacement of products produced with
deficiencies. Preventive planning includes those activities applied to
preparing, accomplishing, and/or validating specifications, test plans,
procedures, and design studies; the preparation of manufacturing, inspection
and test instructions; installation,’ checkout, verification testing, and
certification of test equipment; training and certification of personnel;
certification of manufacturing protesses; certification and calibration of
manufacturing test and support equipment, etc. Verification and detection
activities shall include inspections and tests accomplished to assure
product conformance.  Correction costs shall include those associated with
rework, repair, scrap or replacement of deficient products due to faulty
design, incorrect programming, defective parts, poor workmanship, analyses
of failures, etc. ' ’ .

18
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C. CRITERIA FOR EVALUATION.

(1) Has the contractor determ1ned the specific quality cost data that
he needs? - : .

-(2) Is the specific quality cost data being collected?

(3) Does the data identify both the cost of prevention and correct1on
of defects?

{4). Is the cost data used in manéging qua]ﬁty? : ’

(5) Is cost data provided to the Govefnmenf QA Representative when
requested? . : _

4. FACILITIES AND STANDARDS

4.1. Drawings, Documentation and Changes. A procedure shall be
maintained that concerns itself with the adequaqy, the completeness 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 requirements 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
employed-and be available to the Government.

With respect to design drawings and design specifications, a procedure
shall be maintained that shall provide for the evaluation of their. engineer-
ing adequacy and an evaluation of the adequacy of proposed changes. The '

aua!uat}{’\n Sha]’! bucompass bvth the :Iffaq.”‘:f‘.l’l 'rrli r-a;.':lf'wnn f'n cf:nrfnr-d nnn:-

neering and design practices and the adequacy with respect to the design and
purpose of the product to which the drawing relates.

With respect to supplemental specifications, process instructions,
production engineering instructions, industrial engineering instructions and
work instructions relating to a particular design, the contractor shall be
responsible for a review of their adequacy, currentness and completeness.
The quality program must provide complete coverage of all information
necessary to produce an. artlcle in complete confbrmrty with requwrements
of the design.

The qua]rty program sha]? assure that there is complete compliance
with contract requirements for proposing, approving, and effecting of
engineering changes. The quality program shall provide for monitoring
effectively compliance with contractual engineering changes requiring

annraval hy Cnvarnmant rda csnn :nn‘hnn-lf-u Tha mual '
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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 with data acquisition shall be an integral part of the quality
program. This includes full compiiance with contract requirements
concerning rights and data both proprietary and other. The quality
program's responsibility for drawings and changes extend to the drawings and
changes provided by the subcontractors and vendors for the contract.
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A. REVIEW OF REQUIREMENT. A contractor's quality program must assure
current and complete engineering documentation. Approved drawing changes
must be initiated at the time scheduled in appropriate orders. Obsolete
drawings must be removed from all Tocations where they could be used
mistakenly. The initiation and incorporation of drawing changes or the
removal of obsolete drawings must be recorded by the contractor, and these
recorus must be available to the Government upon requeSt.

The engineering adequacy of the designs delineated and defined in
drawings, specifications and change documentation sha]] be subject to a
verification procedure. Eng1neer1ng adequacy may be judged in two principal
ways. First, the content of the draw1ng, spec1f1cat1on or change order can
be checked for compliance with sound application of the engineering
practices involved. Second, the content of the engineering documentation
can be checked for design va11d1ty relative to the specific item and its

annlirat
appiication.

Other quality related documentation exists 1n addition ta drawings,
specifications, and change orders and notices. Procedures should address
contrél, review, approval, release and change of this documentation. All
such supplementary or comp]ementary documentation must be provided on
request, none is so unimportant that it may be ignored. Such documents
also must be complete, current and adequate. Among the various types of
work covered by the supp]ementary documents are fabrication, service,
inspection, tests, preservation, packaging, identification and the like.
Supp]ementary documentat1on is referred to. by many titles, such as "process
instructions", “oroduction engineering instructions, "industrial
engineering instructions", "work 1nstruct1ons", and "JOb tickets". These
supplementary documents must be traceable to eng1neer1ng documentation when
applicable. : ‘

Different types and classes of changes require approval by different
authorities. Some changes must be approved by Government authorities
who are not resident in the plant. Others require on]y the approval of
on-site Government authorities. Contractors may need to approve certain
changes made by their suppliers, that s, vendors or subcontractors. The
contractor must establish an acceptab]e method for processing Class I change
proposals and approvals. In addition, arrangements’ should be made with the
appropriate local Government representative to assure his review of
applicable Class II changes to.assure proper classification. Finally, the
contractor must develop requirements for his suppllers to satisfy in
controlling changes to purchased mater1a1 .
The quanty program should assure COHT.Y‘EC‘COY‘ COIHPI\G“CE mtn the
Government contract requirements for the acqu1s1t1on of draW1ngs or other
data. Compliance with delivery schedules for requ1red data is particularly
important. The contractor is responsible for arranging with his supp11ers
for the acqu1sat1on of all data necessary to fulfill the contract.
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B. APPLICATION. Drawings, specifications, supplementary and comple-
mentary documentation may be generated and/or controlled through computer
technology as well as by manual means. The control of engineering changes
and of drawings is so closely related that many manufacturers combine both
into a single operation. Production control requires many documents which
supplement drawings, such as process specifications, job orders, work
orders and in-plant procedures for accomplishing work.

Ordinarily, the format, dimensional and tolerance accuracy and the
degree of design disclosure of drawings are controlled by drawing checkers
and supervisors who review the work of the draftsmen. The drafting depart-
ment is responsible for establishing precise tolerances on drawings since
project engineers frequently specify only a general tolerance.

Drawings normally are used in engineering departments, production
control departments, quality departments, purchasing departments and in
such shop floor areas as machining, fabrication and assembly. Assurance
that everyone is using correct and current drawings can be obtained by using
procedures which provide for removal of obsolete drawings and issuance of
revised or new ones.

Even more important than having the correct drawing in the right place
at the proper time is having drawings that are up to standard and drawings
that contain the correct 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 particular purpose. Since design engineers are subject to
human failings.and have varying 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 satisfactory design.
Accurate drawings are of paramount importance to effective design and
manufacturing efforts. '

Production control department engineers and technicians prepare many
of the-supplemental instructions necessary for manufacture. Checks and
balances similar to the aforementioned are used to assure quality work by
the personnel who prepare suppiemental instructions.

Other departments, such as the company laboratory and metallurgical
department, may furnish additional supplements to drawings, such as notes
calling out protective coatings or heat treatments. Normally, the work from
all such sources should be reviewed to assure completeness, compatibility .
and accuracy.

In some firms, engineering changes are processed by departments other
than those responsible for initiating and implementing the changes. 1In
other firms, engineering changes are processed by the group responsible
for the original design. Ffrequently, major and minor types of engineering
changes are handled by different groups. Regardless of the department held
responsible, it is imperative that all engineering changes be adequately
controlled. : '
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The Government requires prior approval of some or all engineering
changes on DoD contracts. The extent to which the Government will control
each type of engineering change is specified in the contract. Any
contractor's change control system must satisfy the Government's change
approval requirements.

Contractors usually assign to one particular organization the respon-
sibility for on-time delivery of the draw1ngs and other technical data
required by the contract. In some companies this is handled by a technical
documentation or publications department- in others, by the engineering
department; in others, the contractor's order department* and in yet others,
by a contract comp11ance department

Drawings are one of a contractor's most valuable assets. Therefore,
most contractors take appropr1ate steps to safeguard their r1ghts in
engineering data. In recognition of these facts, Government poiicy is to
acquire rights to only those drawings whose acqu1s1t1on is provided for
contractually. Contractors also must adhere to contract provisions for
the delivery and retention of data. Contractors should assure that all
supplementary documents, such as a’ ~companies own work instructions and
specifications for spec1a1 processing, are retained or disclosed strictly
in accordance with the contract. At the outset of contract negotiations,
it should be determined to what extent the contract ca]]s for such supp]e-
mentary data.

C. CRITERIA FOR EVALUATION.

(1)  Are there adequate procedures for controlling all computer based
documentat1on affecting product conformance? :

(2} Is there a procedure for assuring the enginéering adequacy of
drawings? '

(3) Is there a procedure to insure currentness and completeness of
- drawings?

(4) Are there procedures for assuring supp]ementa] documentation is
available and properly controlled?’

{(5) Does the program assure compliance with contract requirements
for proposing, approving and 1mp1ement1ng engineering changes?

7 7(6)7 Is there appropriate mpnitoring of changes requiring approval
by "off-site" Government désign authorities?

(7) Is there appropriate monitoring of changes requiring approval
by local "on~site" Government author1t1es?

(8) 1Is there appropr1ate monitoring by the contractor of all
changes, not requiring Government approva]7
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(9) Does the program clearly delineate and cover the contractor's
responsibility for contrclling and recording design and other changes
originating with suppliers?

(10) Does the contractor monitor all supplier changes which requife
his approval? : .

{11) Does the program assure "on-time" delivery or retention of the
data prescribed by the contract?

(12) 1Is there compTete”qgntract compliance concerning rights in data?

(13) Does the program adequately cover the contractor's responsibili-
ty for providing required rights in data covering items that originate with
his suppliers? - i

4.2. Measuring and Testing Equipment. The contractor shall provide
and maintain gages and other measuring and testing devices necessary to
assure that supplies conform to technical requirements. 'These devices shall
- be calibrated against certified measurement standards which have known
valid relationships to national standards at estabiished periods to assure
continued accuracy. The objective is to assure that inspection and test
equipment is adjusted, replaced or repaired before it becomes inaccurate.
The calibration of measuring and testing equipment shall be in conformity
with military specification MIL-STD-45662. In addition, the contractor
shall insure the use of only such subcontractor and vendor sources that
depend upon calibration systems which effectively control the accuracy of
measuring and testing equipment.

n DEYUTCL A DENMITDCMENT n 3 1
A. REVIEW OF REQUIREMENT. Gages and other measuring and test devic
nsi

u a vices
which can assess the quality, performance, dimensions and other technical
requirements of products are an essential element of the quality program
specified by MIL-Q-9858. These devices must be initially certified and
subsequently inspected and calibrated on a regularly scheduled basis to
prevent inaccuracies or at least to detect them as early as possible. Such
devices often need to be repaired, replaced, or calibrated. The inspection
and calibration practices covering measuring and testing equipment are
prescribed in detail in MIL-STD-45662, which is a lower tier requirement
identified within MIL-Q-9858.

3

=]

In selecting suppliers, the contractor must assure systematic and
effective control over the accuracy of the test and measuring equipment
required in the performance of their contracts.

B. APPLICATION. Most contractors. recognize the necessity of carefully
and continually checking test and inspection equipment to assure that the
necessary degree of accuracy is being maintained. A comprehensive
calibration system, such as that required by MIL-STD-45662, is necessary.
The system should assure the direct or indirect traceability of contractor
calibration standards through an unbroken chain of calibrations to the
National Institute of Standards and Technology. The frequency of
calibration is determined on the basis of the type, purpose, usage rate and
degree of accuracy of the equipment involved. Contractor and Government
personnel may obtain additional information about the application of
MIL-STD-45662 in Military Handbook MIL-HDBK-52.
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Gage identification is also extremely important. In addition to
numbering every gage; color codes, and labels are frequently employed to
give a quick visual indication of the gage accuracy, the date this accuracy
was last verified and the date the gage is to be re-verified.

To effectively control this equipment, contractors should establish
such controls as gagewear policies and keep accurate records on each piece
of equipment. Obsolete or inaccurate equ1pment should be carefully
segregated or discarded to prevent its use. When ‘employee-owned testing and
measuring equipment is used for acceptance purposes, it must be serviced by
the contractor's calibration system to assess and maintain its accuracy.

The Timits of accuracy required for modern weaponry often are so
narrow that contractors must calibrate testing and measuring equipment under
controlled environmental cond1t1ons, usually at established calibration
laboratories. Both 1ndustry and Government standards exist which describe
the conditions to be-maintained in these controlled laboratories.

C. CRITERIA FOR EVALUATION.

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

(2) Is this test and measuring equipment proper]y maintained?

(3) .Are these devices initially certified and subsequent]y inspected
on a regu]ar basis to determine that they are of the requ1red accuracy?

(4) Is there continuous control of these devices to prevent their
use when they become 1naccurate and to correct, repair or replace them?

(5) Does the program comply with MIL-STD-45662, "“Calibration System
Requirements"?

(6) Are the required certified measurement standards available and
used? :

n unbroken

(o]
'
3
b —

(8) Does. the contractor assure that his suppliers have a system
which validates the accuracy of their test and measuring equipment?

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 inspection, they shall be proved for accuracy prior

to release for use. These devices shall be proved again for accuracy at
intervals formally established in a manner to cause their timely adjustment,
replacement or repair prior to becoming 1naccurate
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A./B. REVIEW AND APPLICATION OF REQUIREMENT. Sometimes contractors elect to
use production tooling for inspection and gaging. In such cases, they
should take special precautions to assure accuracy. This involves both
proof of accuracy before release for use as well as check1ng at regular,
formally established intervals thereafter to prevent inaccuracy. Some
equipment used for special manufacturing operations contains automatic
gaging controls which are considered a part of a contractor's product
quality control system. Equ1pment used for product acceptance must be
included in the contractor's calibration system.

C. CRITERIA FOR EVALUATION.

(1) Is all tooling which is used as inspection equ1pment proved for
accuracy prior to use?

{2) Is such tooling re-inspected at intervals established in & manner
which assures the adjustment, replacement or repair of the too]1ng before it
becomes inaccurate?

4.4, Use of Contractor's Inspection Equipment. The contractor's
gages, measuring and testing devices shall be made available for use by the
Government when required to determine conformance with contract
requirements. If conditions warrant, contractor's personnel shall be made
available for operation of such devices and for verification of their
accuracy and condition.

A. REVIEW OF REQUIREMENT. The contractor is responsible for manu- .
facturing acceptable products. To provide product acceptability, the
contractor must have the capability, both in personnel and equipment, to
measure, test and inspect. For technical and economic reasons, it is
desirable for Government and contractor personnel to jointly use contractor

inspection equipment. Therefore, the contractor shall permit the Government

to use such equipment, or to witness contractor use of this equipment, to
verify inspection accuracy and product quality. However, if required, the
contractor must supply operators for inspection equipment being used
exclusively for Government verification.

B. 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 expensive or requires such special facilities that it
would be highly uneconomical for the Government to provide it at all
contractors' plants. Contractors, therefore, make their testing and measur-
ing 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 contractor 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 prov1de sufficient equipment so that any joint use does
not delay production.
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Many contractors choose to protect the performance of their complex
and specialized equipment by offering to operate it for the Government. If
the Government QA Representat1ve wishes to operate the equipment himself,
the contractor may require the Government QA Representative to be instructed

in the operation of the more specialized testing and' measurwng equipment.

Contractors rightfully expect Government QA Representatives to avoid
unnecessary production delays because of Government inspection and testing.
Thus, Government QA Representatives sometimes accomplish their inspection

by w1tne551ng a company inspection rather than conducting persona]
inspections. However, this is not always required and often is not

pract1ca1 or desirable.
C. CRITERIA FOR EVALUATION.

(1) Does the contractor make his inspection equipment or facilities
available to the Government QA Representative for ver1f1cat1on of the
contractor's results?

(2) Does the contractor provide Dersonnel to perform this 1nsoec-
tion, if warranted?

(3) 1Is the inspection equipment or faC1l1t1es adequate to perform
required inspections?

4.5. Advanced Metrology Requirements. The quality program shali
include timely identification and report to the Contracting Officer of any
precision measurement need exceeding the knoww state of the art.

A. REVIEW OF REQUIREMENT. New and unprecedented mi1itary requirements
may involve "breakthroughs! in technology. Sometimes it is possible to
manufacture correctly functioning hardware without being able to make ali

of the necessary measurements. However, contractors are still obligated to
make all of the measurements required by the1r contract. If the contractor
finds he cannot do this because of a lack of equipment availability or other
resources, the Contract1ng 0ff1cer must be advised at the earliest oppor-
tunity.

B. APPLICATION. In producing Loday modern weapon systems contractor
may be faced with precision measurement requirements beyond their ability
to perform. Normally contractors attempt to meet such requirements by
acquiring additional measur1ng capability. However, contracts may specify a
measurement capability that is beyond the state of-the-art. Contractors who
have their own precision measurement capability are usually familiar with
the latest advances in metro]ogy and quickly recognize and question any
demand for such high orders of measurement. Conversely, producers who
depend pr1mar11y on outside sources for precision measurements usually do
not recognize excessive reuurrements as au1ck]v Regardless of knnw]pdnp
and capab1]1ty, however, every contractor is respons1b1e for meeting stated
contract measurement requ1rements. Therefore, if any contractual
measurement requirement appears to be unrealistic or in advance of the
state-of-the-art, contractors should consider submitting a deviation
requesting that the measurement requirement be changed.

s

26




Downloaded from http://www.everyspec.com

MIL-HDBK-50A

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;
others consider a requirement excessive if it cannot be met by industry.
Uncertainties about any measurement requirement should be cleared up before
completion of negotiations and signing a contract. This may not, however,
a]ways be practical, with any such prob]ems resolved as soon as poss1b1e
after they are recognized.

C. CRITERIA FOR EVALUATION.

(1) Does the contractor review requests for proposal or contracts to
determine whether or not there are any unusual precision measurement
requirements?

(2) Has the contractor notified
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5. CONTROL OF PURCHASES.

5.1. Responsibility., The contractor is responsible for assuring
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
dependent upon the type of supplies, his supplier's demonstrated capability
to perform, "and the qualrty evidence made available. To assure an adbquate
and economical control of such material, the contractor shall utilize to the
fullest extent objective evidence of qualfty furnished by his suppliers.
When the Government 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 inclusion of & product on the Qualified
Products 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 furnishing supplies that meet all
specification requirements or for the performance of specified inspections
and tests for such material. 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. Inspec-
tion of products upon delivery to the contractor shall be used for assess-
ment and review to the extent necessary for adequale assurance of quality.
Test reports, inspection records, certificates and other suitable evidence
reiating to the supplier's control of quality should be used in the con-
tractor's assessment and review. The contractor's responsibility for the
controi of purchases includes the establishment of a procedure for (I} the
selection of qualified suppliers, (2) the transmission of applicable design
and quality requirements in the Government contracts and associated techni-
cal requirements, (3) the evaluation of the adequacy of procured items, and
(4) effective provisions for early information feedback and correction of
nonconformances.
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A. REVIEH OF REQUIREHENT. It is not enough for a contractor to control
the quanty of parts which he makes 1n his own plant He aiso is requn‘ed
by MIL-Q-9858 to assure control of the quality of parts furnished by his
suppliers. Thus, a contractor should choose subcontractors and vendors who
can maintain adequate quality. Furthermore, a contractor must develop and
use effective methods for communicating app]1cable Government requ1rements
to his suppliers. Unless otherwise stated in the contract, prime
contractors have the authority to determine if/when (a) a full MIL- -0-9858
system requirement, (b) a tailored MIL-Q-9858 qua11ty requirement, (c)
MIL-1-45208, (d) the requ1rement to 1nspect and test, or (e) the use of the
1
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supp11ers or subcontractors.

There are many ways to assure quality in purchased products. Select-
ing suppliers with a reputat1on for quality is a good start. Inspection at
the supplier's plant, receiving 1nspect1on examination of supplier test and
inspection records and a variety of other techniques are used by contractors
to select suppliers and assure control of their quality. Of course,
contractor effort alone is 1nadequate suppliers also must possess the
motivation, knowledge, and capability to control gquality.

For economic and technical reasons it is essential that contractors
make full use of supplier 1nspect1on records and test reports as well as all
other kinds of accurate quality data once the va]1d1ty of such data has been
established. This data must be used for demonstrat1ng that suppliers
adequately control quality, Def1n1te documented procedures also must be
issued and maintained. -

Contractors must not depend upon Government inspection at their
suppliers’ plants; instead, they must generate their own knowledge and
control of supplier qua11ty How often a contractor will assess a
supplier's quality performance depends upon ‘the nature and volume of his
purchases from that supplier. In addition, receiving inspection may be used
to determine the quality of purchased materlal Further, contractors may
establish criteria or standards for qua11fy1ng suppiiers and avoid suppliers
who do not meet the gqualifications. Of course, the best evidence of
supplier quality comes from the contractor's cont1nu1ng evaluation of the
hardware and services de]1vered to him by h1s sources. Any def1c1enc1es
wn1cn DECUIIle known to the COﬂtI"aCI'.OY‘ SHOUH] be made known ‘III]IIIEGIB.‘I:Ely to nis
suppliers and corrected by’ them. Nat1ona1]y recogn1zed third-party
cert1f1cat1on/accred1tat1on programs may be used by contractors to assist in
the control of their subcontractors.

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 example, even purchases for research and development
usually are rigidly controlled by the purchasing system and subjected to

. L i . .
annronriate laboratorv analvcec and cuitahle rercaiving insnections.
PRTORTIale 1aROralory ana.yses ang suitalle receiving 1nspeClions.
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Contractors following accepted business practices already comply to a

great extent with Paragraph 5 of MIL-Q-9858. In choosing their cnpplzers,

contractors follow the same practice that the Government follows in choosing
between qualified competitors by awarding their business based on best
value.

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

(1) Contractor evaluation of supplier past performance for the type
of purchases involved (vendor rating).

(2) Contractor inspection, on-site reviews, or audit at sub—
contractors' and vendors' plants.

{3) Review of supp

(4) - 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 con-
tractor also may require information about -inspections and test made by the
supplier during manufacturing actions which the contractor cannot duplicate.
O0ften, the contractor will require delivery of such records along with the
material they cover. When such records accompany shipments, the contractor
knows more about the quality of his purchases, provided the validity of such
records has been previously established. He can use this knowledge to his
advantage in ca]cu]at1ng if his receiving inspection and laboratory testing
can be reduced without impairing quality.

An open, active, comprehensive flow of quality information from
supplier to contractor can significantly reduce a contractor's costs.
Suppliers who provide such information should have a distinct competitive
advantage over suppliers who do not. Coordination shall be established with
suppliers to provide technical assistance and mutual resolution of product
quality problems and to assure compatab1]1ty of tests and inspections
performed.

Contractors have increasingly recognized that they must not depend on
Government inspection at subcontractors and suppliers. Since they alone are
responsible for assuring suppliers’ quality, no purpose is served by
involving the Government routinely in subcontractor or suppliers inspection.
It is government po]1cy to refrain from entering d1rect1y into the quatlity
and iﬁSpELLiGﬁ aspects of contractor-supplier relationships. Neither
contractor nor supplier should expect the government to take respons1b111ty
for establishing any aspect of their quality relationships. Contractor
surveys of suppliers are a prime example of a relationship which does not

directly involve government quality assurance functions.
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In defense 1ndu5tr1es the re]at1onsh1ps between contractors and
supplu-:rb Conblbt mamly DT pl’d(..t'lCES 'lllT.Eﬂ(lB(l to ITIEE‘.T. tﬂe UUJELE1VE§ aﬁd
requirements of the contractor's contract with DoD. The form of these
practices ordinarily is not specified. For instance, MIL-(Q-9858 requires
a contractor to review 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 inciuding a third-party certification/
accreditation program at a supplier's plant as a review method. He may
decide that surveys are more appropriate or that independent laboratory

inspections may be his choice. Some contractors prefer disassembly and
teardown audit 1nqpprf1nn< These nrarf1rpc uqna11u are rnun]pd with a

review of each supplier's quality program and 1nspect1on system
documentation. Regard]ess even though the manner of rev1ew is unspecified,
the review itself is a mandatory requ1rement

Contractors sometimes fail to fulfill their responsibi]ities when
they use Qualified Products during production. If a supplier is producing
an item which requires qualification testing and listing on a Qualified
Products List (QPL), the contractor is responsible for assuring that the
supplier meets all the specified requirements. Other forms of gqualification
also must be properly covered by the purchasing system. Preproduction
testing, re11ab1]1ty life test1ng, aircraft engine part substantiation
testing, and a variety of other special qualifications are examples of
contractor respons1b111t1es which must be met through appropriate control of
purchases.

Receiving inspection is an essential element of a complete purchasing
system. However, technology and economy usually limit the extent of such
inspection. Rece1v1ng inspection can be m1n1m1zed by obta1n1ng optimum
control of quality at the source 1nc1ud1ng suppl1er statistical process
control. Receiving inspection shou]d 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 completely satisfy contract nequirements?

{2} - Does the
basis of their ability
their capability to produce qua11ty products?
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- (3} Is objective quality evidence provided by the supplier and is
it used to assure effective and economical control of quality?

(4) Does the contractor refrain from using Government source
inspection for control of his supp11ers7

(5) Does the contractor review his suppliers' quality effofts at
intervals consistent with the complexity and quality of the product?
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complete- and effective control of all
e of his suppliers?
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(7) Are there adequate procedures for source selection?

(8) Are there adequate procedures for communicating requirements to
suppliers? - .

- (9) . Are there adequate procedures for evaluating the quality of all.
supplies and services furnished to the contractors?

(10) Are there adequate procedures for proéiding suppliers with
appropriate data regarding unsatisfactory quality? '

Are t

nnr
WEIW

here adequéte-procedures for assuring that suppliers

nformancac?
~ £

[EAY ] | i LIRITEE Y | LS e

(12) Does the contractor understand his responsibilities related to
QPL directed material? T .

5.2. Purchasing Data. The contractor's quality program shall not be
acceptable to the Government unless the contractor requires of his sub-
tractors a quality effort achieving control of the quality of the services
and supplies which they provide. The contractor shall assure that all
applicable requirements are properly included or referenced in all purchase
orders for products ultimately to apply on a Government contract. This
purchase order shall contain a complete description of the suppliers ordered
including, by statement or reference, all applicable requirements for
manufacturing, inspecting, testing, packaging, and any requirements for
Government or contractor inspections, qualification or approvals. Technical
requirements of the following nature must be included by statement or
reference as 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 procedures or
equipment and any special revision or model identification. The description
of products ordered shall include a requirement for contractor inspection at
the sub-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 assurance 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 requirement for such suppliers to
notify and obtain approval from the contractor of changes in design
products. WNecessary instructions should be provided when provision is made
for direct shipment from the subcontractor to Government activities.
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A. REVIEW OF REQUIREMENT. MIL-Q-9858 states that a contractor's quality
program is not complete, therefore not acceptable, unless it requires
suppliers to have effective control of qua11ty Suppliers must design their
systems to meet specific subcontract requirements.

The Government does pot directly specify technical requirements for a
contractor's suppliers, but does so indirectly through specifications “in the
prime contract which apply to items whether produced by the contractor or
his suppliers. - Contractors must include or flow down such contractual and
technical requirements in their subcontracts and purchase orders issued to
their suppliers. Other information often is needed, and sometimes may be
provided by-using standard reference documents and standard contract
clauses. In addition to drawings, spec1f1cat1ons engineering change
identifications and testing requirements, less common requirements such as
those for qua11ty control procedures and 1nspect1ons at the supp11er s

pldlll. of ten must be IIILIUUEU IH SUDCUHIT‘dLIb and purcnase orders.

If a subcontractor will be -making a direct delivery to the government,
all pertinent requirements such as design change approvals and special
shipping instructions must be communicated by the contractor to his
subcontractor.

B. APPLICATION. MIL- Q -9858 and MIL-1-45208 requ1re contractors to have
effective control of the -quality of mater1a1 and services. Those

cppr1f1ra+1nnc are the vshicles 'an' 1nfvrm1ng Centractew and Government

personnel of the overall contract requirements for quality. However, the
specifications 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
char?cterlst1cs of the product are essential for .contractor purchasing from-
suppliers

The purchaser should tell the seller exactly what he wishes to buy;
e.g., the quality characteristics, dimensions, design, materials,
performance and all other technical features of the product or services
being purchased. Ordinarily, the purchase order and accompanying drawings
do this. Sometimes, however, the technical data are developed by the
seller, and the purchaser may wish to obtain them along with the product, if
feasible. 1In any case, contractor purchas1ng control must provide the

" complete technical detail required to assure the correct manufacture and

proper performance of every item purchased from a supplier whether they are
a f1rst or subsequent tier suppliers

Many contractors inciude standard clauses (*boiler plate® or "fine
print") on the bottom or reverse S1de of their purchase order forms.
Sometimes standard flyers or even supplements several pages in length are
added to each purchase order. These standard clauses in essence are the
contractor's general rules for suppliers. They do not vary appreciably
from item to item or order to order.
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Most contractors use either standard clauses or a separate purchase
order entry to tell their suppliers what type of quality program, inspection
system or inspection is required. The quality program imposed should be

tailored to fit the complexity of the item being purchased. For standard
commercial items few, if any, of the specific requirements of MIL-Q-9858 or
MIL-1-45208 may be included in the purchase order. Nevertheless, the
contractor is responsible for the quality and suitability of ali purchases
incorporated into products he sells to the Government. Though his knowledge
of vendor effectiveness may be small and.difficult to obtain, the
contractor's responsibility is undiminished.

For some purchases, the government requires the contractor to include
in 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 government subcontract inspection
is no longer authorized, careful cooperation between contractor and
Government QA Representatives is more necessary than ever for efficient
operation of the contractor's purchasing system. For example,.it is highly
desirable for Government QA Representatives to advise the contractor in
detail about any Government subcontract inspection plans as early in the
procurement process as possibie, so that the contractor can adjust his
purchasing 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 materials used to make the purchased products. This
occurs more frequently with supplier than with subcontractor items. The
contractor should establish a procedure for review and control of procure-
ment documents to assure that adequate requirements are included or

[ T |
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Several classes of changes can apply to purchased material. Generally,
any major change in the design or material of a purchased item is not
permitted without the purchaser's approval. Insignificant changes not
affecting form, fit or function may be permitted without prior approval, but
only under certain conditions, and almost aiways subject to the purchaser's
review. Regardless, all contractual requirements for the control of changes
must be followed exactly. . :
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C. CRITERIA FOR EVALUATION.

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

(2) Do the contractors' purchasing documents contain all of an
item's specific design, manufacturing and testing requirements?

(3) Do purchasing documents also contain all other routine and
special requirements, e g., routine manufacturing, inspecting, testing and
narkan1na requirements or quality system, d1rprt <h1nmpnf or other such

spec1a1 requ1rements7

(4). Do purchasing documents provide for prime contractor and/or
Government Source Inspection when appropr1ate7

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

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

(7) Are the necessary instructions provided for any required direct
shipments from subcontractors' or vendors plants to the Government?

6. MANUFACTURING CONTROL

6.1. -Materials and Materials Control. Supplier's materials and
products shali be subjected 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 supplier's satisfactory control of
guality 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 processing of products conform to the applicable physical,
chemical, and other technical requirements.’ Laboratory testing shall be
emplqyed as necessary. Suppliers sha]l be requrred Qy the contractor s
guality p‘ragr&m to exercise E'(’,r'urrd lent control of the raw materials
utilized in the productron of the parts and items which they supply to the
contractor. Raw material'awaiting testing must be separately identified or
segregated from already tested and approved material but can be released for
initial production, providing that identification and control is maintained.
Material tested and approved must be kept identified until such time as its
identity is necessarily obliterated by processing. Controls will be
established to prevent the inadvertent use of material failing to pass
tests.
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A. REVIEW OF REQUIREMENT. Contractor control of the quality of
purchased materials is essential. This may be accomplished at the
contractor's or supplier's plant. The choice of 1nspect1on location and the
amount and extent can vary. If a supplier has effective control of quality,
the contractor can safely reduce his inspections. Adjustments in inspection
]ocation, amount and extent must be based on a contractor's knowledge of a
supplier's guality which stems from proven performance and records generated

by the supplier or contractor.

Raw material quality must be adequately controlled, frequently by
acceptance testing in the laboratory. Tested and approved materials 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.

B. APPLICATION. Most contractors utilize a combination of inspection and
testing performed by the supplier, contractor's source inspection personnel
or personnel within the contractor's facility to provide assurance of
conformance to technical requirements. It is becoming more common for
contractors to require their supp11ers to impTement a Statistical Process
Control \)FL) program. When using SPC data Tor acceptance purposes,
receiving inspection can be reduced to a minimum, or eliminated, based upon
the resuits of statistical analyses. To eliminate the dup]ication of
expensive and complex test equipment, many contractors have elected to
verify performance at other than receiving inspection.

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
departments usually have complete copies of all purchase orders, applicable
drawings and pertinent specifications. Many contractors maintain drawings,
specifications: and purchase orders in a computerized system where required,
data or information may be retrieved as required. In addition, most
inspectors have ready access to contractor and Government libraries and to
files of industry and military specifications and standards. Copies of
pertinent drawings often are located in receiving departments and can be
requisitioned by these departments or can be retrieved electronically.

Contractors usually detect flaws in raw materials by appropriate
laboratory tests. Because the mechanical properties and composition of .
metals, the chemical composition of fluids, and the physical and chemical
properties of a host of other raw materials usually cannot be determined
once manufacturing or processing begins, most contractors analyze and test

raw mafnr1n1c as soon as nncc1h1n af+nr rnrn1n+
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An important responsibility of contractors is the identification and
segregation of material. Identifying stocks of raw. material and keeping
untested, uninspected materijal separate from that already tested must be
done very carefully as the inadvertent release to production of wrong or
defective raw material can be disastrous.

35



Downloaded from http://www.everyspec.com

MIL-HDBK-50A

C. CRITERIA FOR EVALUATION

(1) Does the contractor inspect suppliers' material to the extent
necessary? Co '

~ (2) Does the contractor adjust the extent and/or location of
purchased material inspection on the basis of available performance data?

(3) Does the contractor assure that raw materials conform to the
applicable physical, chemical and other techn1cal requirements, us1ng
laboratory analyses as necessary?

(4) Does the contractor require his supp11ers to exercise an
equivalent control of raw mater1a1s (as identified in para. 3 above)?

ey T N e tamdale Tdant LI T amd Aoad 1.,
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seqgregated fr those not tested or approved

(6} Does the contractor have effective controls for preventing the
use of nonconforming or withheld raw materials?

6.2. Production Processing and Fabrication. The contractor's quality
program must assure that all machining, wiring, batching, shaping and all
basic production operations of any type together with all procéssing and
fabricating of any type is accomplished under controlled conditions.
Controlled candrtrons inc lude documented work instructions, adequate pro-
duction equipment, and any special working environment. Documented work
instructions are considered to be the criteria for much of the production,
process fng and fabrfcatwn work These instructions are the criteria for
acceptable or UHdLLEPLdDIE "workmanship". The qua;r;y program will
effectively monitor the issuance of and complrance 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 controlled conditions. If physical inspection of processed
material is impossible or disadvantageous, indirect control by monitoring
processing methods, equipment and personnel shall be provided. Both
physical 1nspectron and process monitoring shall be provided when control is
inadequate without both, or when contract or specification requires both.
Inspection and mnnrfnrmn of prnr‘pccpd material or products shall be
accamp]rshed 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 monwtorrng shaI? be comp]ete and
continuous. Corrective measures: shaill be taken wnen noncumpndnce occurs.
Inspection by machine Operators automated inspection gages, moving line or
lot sampling, setup or first piece approval, production line inspection
station, Jnspectvon or test department roving inspectors or any other type
of 1nspectron - shall be employed in any combination desired by the
contractor which will adequately and efficiently protect product quality and
the integrity of processing. C(riteria for approval and rejection shall be
provided for all inspection of product and monitoring of methods, equipment,

and personnel. Means for identifying approved and rejected products shall
be provided. C(ertain chemical, metallurgical, biological, sonic,
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electronic, and radiological processes are of so complex and specialized a
nature that much more than the ordinary detailing of work documentation is
required. In effect, such processing may require an entire work
specification as contrasted with the normal work operation instructions
established in normal plant-wide standard production control issuances such
as job operation routing books and the Iike. For these special processes,
the contractors' quality program shall assure that the process control
procedures or specifications are adequate and that processing environments
and the certifying, inspection, authorization and monitoring of such
processes to the special degree necessary for these ultraprecise and
supercomplex work functions are provided. ;

A. REVIEW OF REQUIREMENT. As part of a contractor's quality program,
production and manufacturing operations must be systematically controlled
and documented. Only the manner of doing the work specified in the
documentation, without deviation, is acceptable. As drawings indicate the
configuration, dimensions and special processes to be applied to work, other
forms of work instructions establish the level of workmanship required.
Systematic control is required for each work operation. The result of
several work operations may be controlled, at one time, through inspection,
statistical process control, process monitoring or a combination of all
three. ' :

Direct inspection of operations is not always practical or necessary.
Often process controls, in-process inspection by operators, automated
inspection, use of robots and other conditions of manufacture are utilized
instead. Sometimes both direct and indirect inspection of work operations
are required for technical or contractual reasons.

The manner of conducting inspections is at the option of the
contractor unless a specific procedure is required by the contract either
directly or by reference to specifications and standards. When an optional
inspection method proves inaccurate or ineffective, it must be corrected.

Contractors should establish criteria for judging the effectiveness of
their inspection efforts. This is often more difficult for process control
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 instruction. - Comprehensive
specifications must be prepared for such.processes. A book-type specifi-
cation often is needed to provide all the detailed instructions required to
assure the success of special manufacturing processes, 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 products are generally aware that
production or manufacturing control must be highly disciplined to be
effective. Omission of any operations or processes from control invites
inferior quality. Ineffective, 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.
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Adequate communication is indispensable to effective control. Con-
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The contractor should communicate “what is needed," usually by means of
drawings and specifications. “How to do it" must also be communicated,
ordinarily through the medium of work instructions and training programs
which contain more detailed information than drawings or specifications.

Many manufacturers include a var1ety of detailed information in work
instructions. These are usual]y designed and issued by product1on control
or manufacturing engineering., A systematic approach is used in instructions
to tell "how" to do the work. Machines, tools, rates, speeds and feeds, and
the sequence of operations to be used are stated Essent1a1 environmental
conditions, such as cleanliness, temperature and humidity, as well as safety
precaut1ons and other pert1nent features of the work also are specified when
a factor. Consideration should be given to the proper certification of
personnel, procedures and equipment.

Achievement of a single product characteristic may require many work
operations. for instance, degreasing, chemical cleaning, surface treatment,
priming, and painting may all be necessary to achieve a desired painted
surface. Work control in such a case may call for detailed instructions for
operation and checking of every stage and type of work necessary to prepare
and paint the item. Many contractors use process control techniques in such
cases. : '

Even so-called basic work operations may be prone to defects. For
example, in chemical cleaning, too short an immersion time may leave parts
dirty, while too long a time can cause corrosion or erosion damage. In
pr1m1ng and pa1nt1ng, coverage can be spotty, with "holidays", "paint
furrowing”, or “"tear-dropping®. Work instructions or training programs
should include descriptions or references to -standards of acceptable or
unacceptable work.

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 production or industrial engineers
and their assistants who prepare work instructions.

The work involved in inspection is as important as that involved
with manufacturing. Most manufacturing 1nspect1ons -are carried out in the
producer's plant. Usually, contractors conduct inspections during actual
manufacturing operations or as soon as poss1b1e after each production
operation in order to keep defective material from continuing on through the
production process. This prevents the needless waste of expending labor and
material on items which are already defective.
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Sometimes direct inspection of hardware is impractical or is in-
adequate without an inspection of the work operations and processes used to
manufacture the hardware. For example, control of the welding process ‘and
the inspection of the welded product is often necessary to assure that the
product is of adequate quality. Similarly, it may be necessary to control
the potting process of electronic components as well as the final product.
Most contractors institute a defect reduction program to eliminate. the
manufacture of nonconforming material. Defect reduction programs are all
encompassing and not limited to special processes.

Some processes and work operations are highly complex. Heat treat-
ment, chemical milling and x-ray inspection are good examples. Such
processes may require detailed book-type specifications rather than one or
two-page work instructions. The instructions often are included as standard
references in purchase orders placed with suppliers.

Statistical Process Control (SPC) is a tool which may be used by the
contractor at all verification points to control, determine trends and
improve all aspects of the manufacturing process.

C. CRITERIA FOR EVALUATION.

(1)' Are all production processes accomplished under controlled
conditions?

(2) Does control include documented .work instructions, adequate
production equipment, and appropriate working environments?

(3) Do the work instructions provide criteria for determining
whether production, processing and fabrication work is acceptable or
unacceptable?

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

(5) Are physical examinations, measurements or tests of materials
and products provided for each work operation?

"(6) When direct inspection of material is not advisable, does the
program provide for indirect control by monitoring the processes?

{7) Are both physical inspection and process control used when
either alone is inadequate, or when required by the contract?

(8) Does a system exist (SPC, etc.) which tracks the results of
verifications of out of control conditions and trends with inputs to
cognizant functions for correction?

(9) Is the inspection and monitoring of processed material
accomplished systematically?

(10) Are unsuitable inspection or monitoring methods corrected
promptly?
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(12)  Are approval and rejection criteria provided for all inspections
and monitoring actions?

(13}  Are approved and rejected products properly identified?

(14)  For highly specialized and complex processes, does the quality
program assure that appropriate, more detailed work instructions are
provided?

(15) Does the quality program assure provision of the proper
processing environment, as well as the necessary degree of certification,
inspection, authorization aqd monitoring, for such specialized and comp]ex
processes?

(16) Does the software used to dr1ve automated inspection equipment
incorporate the dimensions and -parameters of the item specification for the
unit under test?

6.3. Completed Item Inspection and Testing. 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 performed so that it
simulates, to a sufficient degree, product end use and functioning. Such
simulation frequently involves appropriate life and endurance tests and
gualification testing. Final inspection and testing shall provide for
reporting to désigners any unusual difficuities, deficiencies or
guestionabie conditions. When modifications, repairs or repldcemenrs are
required after final inspection or testing, there shall be reinspection
and retesting of any characteristics affected.

A. REVIEW OF REQUIREMENT. As a supplement to the inspections made
throughout the manufacturing process, this paragraph requires a verification
of the item at a stage in its manufacturing cycle which will assure that

the items meet all required intended performance characteristics, including
form, fit and function. Failure to meet any of these character1st1cs shall

be documented. When any nonconforming item is reworked, repaired or medi-

fied, it must be re1n5pected and/or retested.

B. APPLICATION. Many contractors attempt to design tests to simulate

conditions of intended 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 approximate actual end use is
endurance or life testing. This type of testing is intended to indicate
whether a product which demonstrates satisfactory performance when new is
likely to do so after prolonged use. Life testing generally is destructive
and is therefore applied only to smal] samples.
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Many problems are encountered in trying to simulate conditions
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such test1ng may be very expensive. Inadequate test1ng, however, is more
expensive: thus many contractors employ. their best engineering and design
talent for the planning of simulative tests. Many producers 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 improving both manufacturing methods and products.

C. CRITERIA FOR EVALUATION.

(1) Does evidence exist substaﬁtiating that the product has met all
-contractual requirements as to fit, form and function; .including
contractually required tests, at time of shipment?

(2) 1Is there reinspection and retest of all items which are
reworked, repaired or modified after product testing?

(3) Are inspection and test problems/deficiencies reported to
engineering and manufacturing for resoiution?

6.4. Handling, Storage and Delivery. The quality program shall
provide for adequate work and inspection instructions for handling, storage,
preservation, packaging, and shipping to protect the quality of products and
prevent damage, loss, deterioration, degradation, or substitution of
products. KWith respect to handlrng, the quality program shall require and
monitor the use of procedures to prevent handling damage to articles.
Handling procedures of this type include the use of special crates, boxes,

+* o ook h H A
containers, transportation vehicles and any other facilities for materials

handling. Means shall be provided for any necessary protection against
deterioration or damage to products in storage. Periodic inspection for the
prevention and results of such deterioration or damage shall be provided.
Products subject to deterioration or corrosion during fabrication or interim
storage shall be cleaned and preserved by methods which will protect against
such deterioration or corrosion. When necessary, packaging designing and
packaging shall include means for accommodating and maintaining critical
environments within packages, e.g., moisture content levels, gas pressure.
The gquality program shall assure that .when such packaging environments must
be maintained, packages are labeled to indicate this condition. The quality
program shall monitor shipping work to assure that products shipped are
accompanied with required shipping and technical documents and that comp-
liance with Interstate Commerce Commission rules and other applicable

- 5 Ffarmdnd
shipping regulations is effected to assure safe arrival and identification

at destination. In compliance with contractual requirements, the quality
program shall include monitoring provisions for protection of the quality
of products during transit. .
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A. REVIEW OF REQUIREMENT. Documented work instructions are necessary
for both. the operation and the inspection of the shipping function. Methods
used to clean, preserve, and protect items must be compatible with the
intended use of the items, yet protect the items against damage or deteri-
oration in storage. Specia] requirements, such as a controlled storage
environment, must also be carefully devised, maintained, and monitored to
assure full protection of quality. Labe]1ng which c]ear]y indicates
special handling and storage requirements ‘is imperative. Loading practices
must conform with the requirements of common carriers and with specified
Government (e.g. Interstate Commerce Comm1ss1on u. S Post Service} or
industry regulations. Contractual requ1rements for' the identification and
movement of shipments must be met. The contractor's quality program must
establish effective practices for protect1ng quality during shipping. In
addition, all handling, storage, and delivery requirements must be covered
by documented work instructions to assure compliance with contractual

r EL[U Il ements.

B. APPLICATION. Control of supplies during handling, storage, and
delivery is an important aspect of’ sat1sfactory quality programs. Manu-
facturers and users of products which are subject to damage and deteriora-
tion when improperly handled and stored carefully plan their preservation,
packaging, packing and storage efforts. They must conduct regularly
scheduled inspections of all stored material. In many cases, the date of
manufacture or receipt of the material is marked on 1ncom1ng mater1als S0

that they can be used in order of receipt and thus spend minimum time in
H ' '

storage.

Sh1pp1ng and storage contro] departments utilize documented work and
inspection instructions for handling, stor1ng, preserving, packaging,
packing, marking, and shipping materials to prevent damage, loss,
deterioration, substitution, degradation, or any other quality defects

For items susceptible to Electro-Static Discharge (ESD), 1nstruct1ons
should be specify proper marking, hand11na and storage requ1rements

C. - CRITERIA FOR EVALUATION.

(1) Are adequate work and 1nspect1on instructions prepared and
implemented for the ‘handling, storage and’ preparat1on for de11very of
material?

(2) Are handling, storage and preparation for de11very procedures
mon1tored in accordance with estab11shed qual1ty program requ1rements7

{3) Are there procedures and regu]ar schedules for the inspection of
products in storage, and are these procedures adequate to prevent deteriora-
tion or damage?

(4) 1Is there a procedure to assure that items which can deteriorate

or corrode during fabrication or interim storage are properly cleaned and
preserved?
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(5) Are all required critical environments maintained within
packaging? ‘ " .

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

(7) Are all shipments prepared in compliance with contractual
requirements and applicable Government and carrier regulations? - ‘

(8) Does a procedure exist for ESD susceptible items and is it being
adhered to?

(9) Are contractor methodologies established to ensure recovery of
software used to perform acceptance testing of product in the event of loss
or damage? (Without adequateé backup, delivery schedules could be impacted
by increased down-time of ATE.)

(10) Is quality protected and monitored during transit?.

6.5. Nonconforming Material. The contractor shall establish and
maintain an effective and positive system for controlling nonconforming
material, including procedures for its identification, segregation, and
disposition. Repair or rework of nonconforming material shall be in
accordance -with documented procedures acceptable to the Government. The
acceptance of nonconforming supplies is a prerogative of and shall be as
prescribed by the Government and may involve a monetary adjustment. All
nonconforming supplies shall be positively identified to prevent
unauthorized use, shipment'and intermingling with conforming supplies.
Holding areas or procedures mutually agreeable to the contractor and the
Government Representative shall be provided by the contractor. The
contractor shall make known to the Government upon request the data
associated with the costs and losses in connection with scrap and with
rework necessary to reprocess nonconforming material to make it conform
completely.

A. REVIEW OF REQUIREMENT. Since most production processes inevitably
yield some defective products, methods for controlling subsequent
processing, completion or delivery are essential and must be established by
the contractor. All non-conforming material must be identified, but may not
need be segregated if other controls acceptable to the Government have been
established. When segregation of non-conforming material is necessary, it
can be achieved by clearly marking the material and, when appropriate,
removing it from production to special holding areas. Effective segregatio
and disposition (repairs, scrap, rework, use as is) require proper -
jdentification and indication of status at all times. The contractor is
required to provide scrap and rework costs as well as losses when requested
to do so by the Government. .
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Sometimes superficially nonconforming items may be accepted by the
Government, but always under controiled and prescrlbed conditions. If the
degree of nonconformance is serious, a written waiver or engineering change
may be necessary before such mater1a1 can be accepted. In any situation
involving Government acceptance of nonconforming material, the contractor
shall follow the procedures prescribed or agreed to by the Government.
Acceptance of nonconforming product is at the perogative of the Government
and may require a price reduction to,compensate for the Government's
acceptance of items of a qua11ty wh1ch does not conform completely to
applicable specifications.’

B. APPLICATION. When seeking Government acceptance of nonconforming
material, a contractor must furnish the Government with all pertinent
information about the material and ‘its nonconformance so that the Government
can render a decision on his request and determine if a monetary considera-

tion is warranted.

It is generally recognized that the repetitive acceptance of non-
conforming material degrades production efficiency. Ordinarily, the
Government requires contractors to correct the causes of recurrent defects.

Most contractors voluntarily keep complete and accurate records of
nonconforming supplies. Government personnel responsxb]e for accepting such

supplies should insist on comp]ete records, The exact nature and extent of
each dpf'lr“lpnry as wp'l'l as an_\’: m:p:nr or Y‘ﬁwn‘l‘lt muc'l' be recorded. The

i

contractor and Government personne] respons1b1e for assuring that the
acceptance of any nonconforming product meets all contractual and other
applicable requirements use such records extensively. The records kept by
suppliers are carefully categor1zed and are referred to in connection with
corrective action and future production of the items involved.

To preserve the benef1ts and prevent the ills caused by the acceptance
of nonconforming supplies, most producers carefully analyze acceptance
trends and attempt to improve their Derformance

For repair of non-conforming supplies, contractors will prepare all
necessary work instructions, procedures, and drawings. Ffor rework, when
existing work instructions, procedures and draw1ngs are 1nappropr1ate,
special instructions and procedures may be required. These must be
documented to the Government's satisfaction. - Welding of a non-conforming
casting is an example of .a repair requ1r1ng appropr1ate documentation.

When a contract requires estab11shment and maintenance of a Material
Review Board (MRB) or the pr1v1lege is extended by the CAO for decisions
regarding disposition of non-conforming supplies, the Government prescribes
the composition of the Board and its related procedures, including, where
appropriate, Boards established in supplier's facilities. Even when not
contractua]ly required, some contractors use a material review committee
on their own initiative. In these cases, the procedures used and the
membership of the group are decided by the contractor, in either case, the
Government requires that these procedures be documented.
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C. CRITERIA FOR EVALUATION.

(1) Does the contractor have an effective system for controlling
nonconforming material?

(2) Does the contractar properly identify, segregate and dispose of

nanconfarmina matarial?
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(3) Are the procedures for repair and rework of nonconforming
material documented and acceptable to the Government?

(4) Are scrap and rework cost and loss data maintained and available
to the Government for review?

(5) Do repair and rework activities comply with documented
procedures? : _

{(6) Are holding areas adequate for the retention and storage of
nonconforming material?
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statistical methods required by the contr ct 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 records,
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 sampling
inspection in accordance with applicable military standards and sampling
plans (e.g., from MIL-STD-105, MIL-STD-414, or Handbooks H106, H107, and
H108) If the contractor uses other samp?rng plans, they shall be subJect to
review by cognizant Government Representative. Any sampling plan used shall
provide valid confidence and guality levels.

A. REVIEW OF REQUIREMENT. In addition to any statistical quaiity control
techniques required by a contract, contractors may use such other statisti-
cal quality control techniques as they wish as long as the techniques assure
the required control of quality. Typical statistical quality control and
analysis can include (1) process capability studies, (2) Design of
Experiments (DOE), (3) Statistical Process Control (SPC), and (4) sampling

inspection.

Sampling inspection has proven very useful, especially for destructive
testing or for non-critical tests, where a rpdur+1nn in inspection will not

Jeopard1ze required quality. Sometimes the sampling plans used are those
contained in military standards or handbooks. Other sampling plans may
also be used, but are subject to Government review. However, any sampling
technique used must assure required quality with appropriate confidence.
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B. APPLICATION. Two of the most frequently used types of sampling plans
are "attribute sampling" and “variable sampling". Attribute sampling is
used to inspect items on a "Go/No-Go" basis and does not provide any data
about an inspected characteristic other than whether or not it satisfied the
minimum or maximum inspection criteria. "Go" and "No-Go" type inspection
gages are typically used for attribute sampling. Variable sampling actually

determines where an inspected characteristic falls within specified
inspection criteria by taking actual measurements. This type of sampling
allows the accumulation of attribute data which can be analyzed to make
determinations about the acceptability of a lot of items based upon the
results of the inspection of the statistically derived sample. This method
requires fewer observations to provide a given degree of assurance.

Contractors may choose to apply process control charts or other

statistical methods to measure and analyze process capability, control and
reduce process variability, and provide confidence that products conform t
contract requirements. Statistical Process Control (SPCS or control
sampling may be used .to determine whether critical variables in_a process
are within or outside established control limits.  Evaluation of machinery
variability and the heat treating process are examples of situations that
could be effectively monitored through the use of SPC. This method provides
contractors with a method to establish process control limits, determine and
analyze the causes of significant variations within manufacturing
operations, address assignable causes of variation, and bring a process into
statistical control. ' : :

n
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Significant process variations are those which represent an
unacceptable departure from measures of central tendency requiring
investigation and corrective action. Individual departures from the measure
of central tendency may result in individual part nonconformances requiring
corrective action while the process, as a whole, remains in control.
However, there are circumstances when the process is not in control and
variation exceeds the product specification range. This indicates that
statistical problem analysis techniques can be utilized to investigate the
nature of the problem, identify the root cause, determine a solution, and
implement the required corrective action.

Some contractors find it advantageous to design their own sampling
plans. Usually a qualified mathematician or statistician develops such
plans to assure that they are valid and effective. The Government must
have such assurance; thus MIL-Q-9858 requires that significant features
of contractor-designed sampling plans be made known to the responsible
Government authority upon request. ‘ .
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C. CRITERIA FOR EVALUATION.

(1)  Are contractor-developed statistical quality control and
analysis plans available for review by the Government representative?

(2) Do contractor-developed statistical qual1ty control and analysis
plans provide valid confidence and quality levels?

(3) Does the contractor know the degree of protection afforded by
his statistical quality control and analysis plans and does he enforce all
of the conditions required for their valid use?

(4) Has the contractor provided sufficient training to personnel
collecting data under a Statistical Process Control {SPC) plan to assure the
validity of his sampling plan?

6.7. Indication of Inspection Status. The contractor shall maintain
a positive system for identifying the inspection status of products.
Identification may be accomplished by means of stamps, tags, routing cards,
move tickets, tote box cards or other normal control devices. Such controls

shall be of a design distinctly different rrom Government inspection identi-
fication.

A. REVIEW OF REQUIREMENT. There must be a positive way of knowing at all
times whether a product has (1) not been inspected, (2) been inspected and
approved, or (3) been inspected and rejected. These conditions can be
identified in a variety of ways. In the absence of a contractual require-
ment, MIL-Q-9858 permits contractors to select any method of indicating

inspection status, provided only that it cannot be mistaken for Government
identification.

B. APPLICATION. Many manufacturers engaged solely in commercial produc-
tion maintain a system for positive identification of inspection status.
When such manufacturers become Government contractors, they need not change
their method of identification uniess it can be mistaken for that of the
Government.. :

Most contractors prefer inspection stamps to other identification
methods, both because of their permanence and because they can be applied
directly to products. Material handlers know what to do with parts by the
presence or absence of inspection stamps and, of course, by the nature of
the stamp. Stamping also simplifies required part segregation.

In additinn +n chmuinn inenartinn etatuc ctamne ara cnmatimac nend
l-|| C\quLIUII v .‘)IIUWIIIy IIDPC\,LIUII Dl..ﬂl..u.‘)! abulllpa Aile 2viliC L I o Wotu
to indicate completion 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 Mater1a] ‘Review Board for .
action.

1Y
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Some contractors find serially numbered stamps assigned on an indi-
vidual basis useful in achieving better control because they identify each
inspector's work, however, other suppliers utilize other methods.

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 jdentification distinctly
different from that of the Government?

7. COORDINATED GOVERNMENT/CONTRACTOR ACTIONS

7 7 fravynmnmandt Tocno~ d A o R +

Z. 1. Government Inspection at Subcontractor or Vend cilities.
The Government reserves the right to inspect at source supplies or services
not manufactured or performed within the contractor's facility.. Government
inspection shall not constitute acceptance; nor shall it in any way replace
contractor inspection or otherwise relieve the contractor of his responsi-
bility to furnish an acceptable 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 require-
ments. Such inspection can only be requested by or under authorization of
the Government Representative. When Government inspection is required, the

contractor shall add to his purchasing document the following statement:

i

"Government inspection is required prior to shipment from your plant.
Upon receipt of this order, promptly notify the Government
Representative who normally services your plant so that appropriate
planning for Government inspection can be accomplished."

When, under authorization of the Government Representative, copies of the
purchasing document are to be furnished directly by the subcontractor or
vendor to the Government Representative at his facility rather than through
Government channels, the contractor 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 services your plant or, if none, to the
nearest Army, Navy, Air Force, or Defense Logistics Agency inspection
office. In the event the representative or office cannot be Jocated,
our purchasing agent should be notified immediately."

All documents and referenced data for purchases applying to a Government
contract shall be available for review by the Government Representative to
determine compliance with the requirements for the control of such -
purchases. (Copies of purchasing documents required for Government purposes
shall be furnished in accordance with the instructions of the Government
Representative. The contractor shall make available to the Government
Representative reports of any nonconformance found on Government source
inspected supplies and shall (when requested) require the supplier to

P g B .

coordinate with his Government Representative on corrective action.
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A. REVIEW OF REQUIREMENT. A contractor is solely and exclusively
responsible for the quality of all material he delivers to the Government
regardless of the source of the product. Therefore, though the Government
may conduct inspection at suppliers' plants, the prime contractors respon-
sibility remains unchanged. S

Only the Government Representative can authorize Government inspection
at supplier's facilities. When such inspection is requ1red MIL-(Q-9858
provides appropriate clauses for the contractor to use in his purchase
documents. : _

Contractors must make all purchase orders or subcontracts for
materials used in fulfillment of Government contracts available to :the
Government Representative for review. In addition, reports on any defective
Government inspected material received must be made available to the Govern-
ment Representative.

B. APPLICATION. In the past, Government source inspection was routinely
determined using lists of items. Government subcontract inspection policy
renders such’ 11sts obsolete and forb1ds rout1ne requests.

Many contractors who have had experience with current government
policy encourage the Government Representative to request source inspection
as early in the purchasing cycle as possible. This gives the Government
Representative time to review thoroughly the technical requirements con-
tained in the purchase order. 1t also permits him to assess the quality
history of all material to be source-inspected. This permits the Government
Representative to include the specific characteristics of each item to be
inspected on source 1nspect1on 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 Representatives 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 purcha51ng documents covering supp11ers'
items.

C.  CRITERIA FOR EVALUATION.

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

(2) Does the contractor use the clauses of Paragréph 7.1 of MIL-Q-
9858 in his purchasing documents when source-inspection is required?

(3) Are copiés of applicable ﬁurchasing documents provided to the
Government Representative at suppliers' plants upon request?
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7.2. Government Property.

7.2.1. _Government-furnished Material (GFM). When material is
furnished by the Government, the contractor's procedures shall include at
least the following:

(a) Examination upon recerpt consrstent with practicability to
detect damage in transit;

(b) Inspection for completeness and proper type; ‘

(c) 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) Idént?f:catran and protection from improper use or disposition;

and
(f) Verification of

auan 1t
I1I-I f& 0 J

7.2.2. Damaged Government-Furnished Materjal. The contractor shall
report to the Government Representatijve any Government-furnished material
found damaged, malfunctioning, or otherwise unsuitable for use.. In the
event of damage or malfunctioning during or after installation, the
contractor shall determine and record probable cause and necessity for
withholding material from use. .

7 2.3. Bailed prnnprfv The rnnfrarfnr cha]? as rnqurrﬂd hv the

D)

terms of the Bailment Agreement, establrsh procedures for the adbquate
storage, maintenance and inspection of bailed Government property. Records
of all inspections and maintenance performed on bailed property shall be
maintained. These procedures and records shall be subject to review by the
Government Representative.

A./B. REVIEW AND APPLICATION OF REQUIREMENT. “Government Furnished
Material™ (GFM) is material owned by the Government 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 del1vered to the Government by the contractor. 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 install-
ing 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 1nc1ude'

(1) Examination of GFM upon receipt to detect any shipping damage.
This usually will be limited to visual inspection. In most cases, dis-
assembly or testing is neither required nor desirable.

(2) Inspection to make certain that the GFM is of the correct type
and is complete.
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(3) 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.

(4) Functional testing before or after installation, or both, as
required by the contract and applicablie specifications. Only qualified -
personnel may perform such tests.

(5) Appropriate identification and safeguarding of the GFM to
prevent any unwarranted use or improper disposal.

(6) Examination to verify the quantity received.

Contractors must report all unsuitable GFM to the authorized Govern-
ment Representative. If unsuitability is found during or after installa-
tion, the contractor must determine the probable cause and determine if
it is necessary to avoid use of the material. This information shall be
reported to the Government Representative. :

The term Bailed Property refers primarily to equipment provided to the
contractor for a special purpose and not for incorporation into deliverable
products. Machine tools and production equipment are examples. The appro-
priate 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 fo1]ow1ng for all bailed property

- (1) Performance of an initial inspection immediately upon receipt,
to detect any shipping or other damage and to determine that the equipment
is complete and of the proper type,

(2} Maintenance of suitable records of initial and periodic
inspection, ' :

(3) Provision of adequate storage facilities and protective
measures, and

(4) Maintenance of the property in good repair and condition.
The contractor's quality program procedures for the storage,
maintenance and inspection of bailed property are subject to review by
the Government Representative.
C. CRITERIA FOR EVALUATION.

(1) Does the contractor examine GFM upon FECE]pt for damage,
guantity, completeness, and type?
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(2) Are there precautions and inspections during storage against
damage and deterioration?

(3) Is functional testing performed before or after installation, or
both, as required by the specification, contract, or Bailmert Agreement? .

(4) 1Is all GFM properiy identified and protected from unauthorized
use or disposition?

(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 1nsﬁect bailed property periodically?

(8) Are records of all inspections and maintenance work on bailed
property maintained and available for review by the Government
Representative?

8. NOTES

(The following information is provided solely for guidance in using -
MIL-Q-9858. It has no contractual significance.)

- 8.1. Intended Use. This specification will apply to complex
supplies, components, equipments and systems for which the requirements of
MIL-1-45208 are inadequate to provide needed quality assurance. In such
cases, total conformance to contract requirements cannot be obtained
effectively and economically solely by controlling inspection and testing.
Therefore, it is essential to control work operations and manufacturing
processes as well as inspections and tests. The purpose of this control is
not only to assure that particular units of hardware conform to contractual
requirements, but also to assure interface compatibility among these units
of hardware when they collectively comprise major equipments, sub-systems
and systems. ' ' ' ‘

A./B. REVIEW AND APPLICATION OF REQUIREMENT.

Paragraph 8 of MIL-Q-9858 is, in essehce, a summary of this hand-
book's discussion 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-9858 or MIL-1-45208 -- must be followed by the contractor as a
minimum.

2. MIL-Q-9858 is intended primarily for the manufacture of comp lex
equipment, while MIL~-I-45208 is intended for less complex items.
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8.2. Exemptions. This specification will not be applicable to types
of supplies for which MIL-1-45208 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./B. REVIEW AND APPLICATION OF REQUIREMENT. Three classes of contracts
are exempted from the application of MIL-Q-9858. They are contracts for
which specification MIL-1-45208 is sufficient, contracts for personal
services, and contracts for research studies. Of course, small purchases
which do not require even application of MIL-1-45208 will certainly not - .-
involve application of MIL-(Q-9858. .

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

A./B. REVIEW AND APPLICATION OF REQUIREMENT. The above paragraph of
MIL-Q-9858 is self-explanatory and no additional coverage is required.
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