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MIL-STD-2093(AS)

1. This standard is approved for use by the Naval Air Systeﬁs
Command, Department of the Navy, and is available for use by all
Departments. and Agencies of the Department of Defense.

2. Beneficial comments (recommendations, additions, deletions)
and any pertinent data which may be of use in improving this document.
should be addressed to: Commanding Officer, Naval Air Engineering
Center, Engineering Specifications and Standards Department (ESSD),
Code 93, Lakehurst, NJ 08733, by using the self-addressed Standard-
ization Document Improvement Proposal (DD Form 1426) appearing at the .
end of this document or by letter.
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" FOREWORD

This standard has been prepared.to define contractor reliability
program requirements and specific contractor tasks to be performed
during production of the AIM/RIM-7M guidance and control sections,
and associated interconnecting cabling. This standard is developed
specifically for the AIM/RIM-7M and incorporates the production
requirements of MIL-STD-785.
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1. SCOPE

1.1 Scope. This standard defines contractor reliability program
requirements and specific contractor tasks to be performed during
production of the AIM/RIM-7M guidance and control section, hereafter .
referred to as the guidance and control section (GCS).

1.2 Changes. Contractors engaged in production of the GCS will -
inform the Naval Air Systems Command of any change in the reliability
procedures and tests that would, in the opinion of the contractor,
improve the reliability of the AIM/RIM-7M.

" 2. REFERENCE DOCUMENTS

2.1 1ssues ofrdocuments. The following documents of the issue in
effect on the date of invitation for bids or request for proposal form
a part of this standard to the extent specified herein.

SPECIFICATIONS
MILITARY
MIL-E-8189 - Electronic Equipment, Missiles, Boosters
' and Allied Vehicles, General Specification
for.
MIL-T-18303 - Test Procedures, Preproduction, Acceptance,
- and Life for Aircraft Electronic Equipment,-
- Format for,
MIL-S-19500 - Semiconductor Devices, General Specificaﬁion
for. '
MIL-M-38510 . :7. - Microcircuits, General Specification for.
MIL-G-85142 - Guidance and Control Sections for Guided
Missile AIM/RIM-7M. .
STANDARDS
MILITARY
MIL-STD-280 —~ Definitions of Item Levels, Item Exchange-

ability, Models, and Related Terms.
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MIL-STD-721 - Definition of Effectiveness Terms for Relia—'
4 : bility, Malntainablllty, Human Factors, and
Safety. ,
MIL-STD-750 - .Test Methods for Semiconductor Devices.
. MIL-STD-756 - - Reliablllty Predictlon.'
. MIL-STD-785 - - Rellablllty Program for Systems and Equlp— ,
ment Development and Productlon.n' '
MIL-STD-831 - Test Reports, Preparation of.
MIL-STD-883 L - - Test Methods and Procedures for M1croelec—
tronics. : e
MIL-STD-965 - . Parts Control‘Program. o
PUBLICATIONS
NAVAL AIR SYSTEMS COMMAND
(Code Ident 30003)
AD-583 ‘ - Procedures for Preparation of a Program to

Provide Traceability of Parts and Materials.

AS-4613 - - = Application and Derating Requirements for-
. Electronlc Components

(Copies of specifications, standards, draw1ngs, and publlcatlons
required by contractors in connection with specified procurement func-
tions should be obtained from the procuring activity or as directed by
the contracting officer.)

2.2 Other publications. . The following document forms a part of this
standard to_the extent specified herein. Unless otherwise indicated,
the issue in effect on date of invitation for bids or request for pro-
posal shall apply. :

.‘RAYTHEONHCOMPANY
- (Code Ident 49956)

BR-10977 - Reliability Prediction Report for AIM/RIM-7M
. ' Guidance. and Control Set. »

(Appllcatlon for copies should be addressed to the Raytheon Company,
P.o. Box 740, Lowell, MA 01853.)
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3. DEFINITIONS -
3.1 Established reliability (ER). ER refers to the series of part

specifications which require demonstration -of specific maximum failure
rate levels as one condition of first article approval.

3.2 Abbreviations. The abbreviations used herein are defined as follows:
a. AS/QVPL. Approved source/quality verified parts list.
b.  AT. -Acceptance test.
c. CEI. Céntract end item.
d. GIDEP. Government/Indﬁstry Data Exchange Program;
e. QPL. Qualified parts 1isf.
f. SSLO. Solid-state local oscillator.

g. TE. Test equipment.

4. GENERAL STATEMENT OF REQUIREMENTS

4.1 Reliability program. The contractor shall establish, staff, and
implement an effective production reliability program in accordance with,
but not limited to, the provisions delineated herein. The phrase “effective
production reliability program" is to be understood-to signify the imple-
mentation of production procedures, practices, and parts quality to ensure
the maintenance of program design requirements during the production effort.
If, 'in the opinion of the. procuring activity, the use of specific parts,
‘parts quality, or production practices jeopardizes this achievement, the
program shall be considered noneffective, and contractor corrective action
shall be required. s '

4.2 Reliability program plan. When specified in the contract or pur-
chase order (APPENDIX ), a reliability program plan shall be prepared by
the contractor for procuring activity approval. The plan shall delineate
the techniques, responsibilities, and authority for the execution of the
reliability program. Signature approval is required of responsible con-
tractor reliability and program management. The reliability program plan, °
when approved by the procuring activity, shall be the contractual document
governing the production reliability program.
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4.2.1 Reliability organization. The reliability program plan shall
identify the organization and key personnel responsible for the management
and implementation of the overall program, as well as the relationship
between reliability and other groups participating in the program imple-
mentation. A definition of the responsibilities and authority of those
personnel directly associated with establishing reliability policies &nd
implementation techniques shall be included. The authority delegated to
the reliability organization to enforce its policies, and the relationships-
‘between line, service, staff, and policy functions shall be stipulated.

4.2.2 Management and controls. The reliability program plan shall
include the following as a minimum: ' :

a. A description of specific tasks and-procedures necessary to
implement and control these tasks. .

b. Identification of the organizational units with the authority
and responsibility for executing each task.

c. The method of management control to be used to ensure execu-
tion of each task as planned

d. .A schedule of start and cqmpletion dates for each task.
e. Scheduled manégement reviews of the total reliability progrém.

4.3 Reliability programgprogress reporting. When specified in the con-
tract or purchase order ( APPENDIX), a reliability program progress report
shall be prepared. This report may be combined with other.program progress
documentation, provided all reliability information is contained or sum-
marized in a separate section and supporting information is adequately
cross-referenced and readily available. Such reports or.report sections
shall include the following specific information as a minimum:

a. Changes, if any, to the baseline reliability prediction'
furnished to the contractor.

b. jSfatus of réiiability‘productioq accéﬁtancé,tests.
c. Status of lot environmental tésting.

d. AStatus pf nonstandard4part qualification.

e, Stétus of véndor activities during the month.

f. Changes, if any, to the AS/QVPL.

I
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‘g.:' A description of the major problem areas with a summary
"of the corrective actions which have been taken, are in
process, and are planned.’ :
Terms used in the preparation of these reports shall be in accordance
with MIL-STD-280 and MIL-STD-721.
5. DETAILED STATEMENT OF REQUIREMENTS

5.1 Numerical reliability requirements.

5.1.1 Mission reliability requirements:. Numerical reliability require-
ments for each mission to be encountered by the GCS after initial factory
acceptance are presented in production baseline reliability prediction
report BR-10977, dated February 1979. N

5.1.2 Reliability prediction and update. When specified in’ the con-
tract or purchase order ( APPENDIX), the contractor shall prepare or
update a reliability prediction report presenting the current numerical
reliability estimate for the GCS, as defined by drawings and specifica-
tions listed on applicable contract addenda, for each mission reliability
. requirement. The reliability prediction report shall be in accordance

with MIL-STD-756- and shall be maintained and updated through reliability
program progress reports (see 4.3) which reference the applicable document-
ation which necessitates the subject update (engineering change proposals
(ECPs) test data, field reports, etc.).  In the event cumulative updates
occur, resulting in a change of 0.005 or more to the previously published
reliability data, the contractor shall prepare "a completely revised reli-
ability prediction report for procuring activity approval.

5.2 Part/material/assembly selection and control.

5.2.1 Selection of parts and materials. Standard 'parts/materials
shall be used in the program to the fullest extent practical. Standard
parts/materials are defined as those items for which all functional and
physical details are covered in federal, military, or 1ndustry spec1f1—
cations adopted by the Department of Defense.

5.2.1.1 Standard part/material selection. Standard part/material
selection shall be from ER, MIL-S-19500, JANTX or JANTXV, MIL-M-38510,
Class B, and .specifications listed in MIL-E-8189, Appendix A. Standard
semiconductors not having a protective overlay on the metallization (see
MIL-S-19500) shall be subjected to radiographic inspection in accordance
with MIL-STD-750, Method 2076. Standard microcircuits that are not
glassivated (see MIL-M-38510) shall be subjected to radiographic inspec-
tion in accordance with MIL-STD-883, Method 2012.
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5.2.2 Part/material control. The contractor shall establish appro-
priate controls on parts and materials to ensure that the reliability
. requirements of the program are met. Controls shall include, but shall
.not be limited to, the following. ' ' )

"5.2.2.1 Nonstandard parts/materials. Acceptable part/material quality
~ levels and the basis for selecting standard parts/materials are defined
in 5.2.1. When particular part/material applications cannot be satis-
fied utilizing standard items, nonstandard part/material usage shall be
investigated. The following controls shall apply to nonstandard part/
material usage.

5.2.2.1.1 Nonstandard part/material usage. The basic procedure for
nonstandard part/material usage shall be as follows:

a. ‘The contractor shall review the nonstandard part/material

' application and conduct investigations to evaluate its
merits. Investigations shall encompass physical/performance
parameters (electrical, envirommental, etc.) and cost, such
that the validity of the request can be established. An
evaluation shall be made of performance and end life charac-
‘teristics based on vendor/industry test data inputs, current
usage life experience on other military programs, and GIDEP
or similar documented information to establish part/material
reliability and integrity. ' '

b. When specified in the contract or purchase order (APPENDIX ),
the following documentation shall be generated if the non-
standard part/material is determined acceptable for use:

(1) A nonstandard part/material approval request prepared
' in accordance with MIL-STD-965, Procedure I.

(2) A drawing for the nonstandard part/material (see 5.2.2.2).

(3) A first article test procedure (see 5.2.2.3.1) or sub-
stantiating data to justify a recommendation for not
performing first article tests.

The above documents shall be prepared for procuring activity approval and
authorization to proceed with the part/material approval and vendor suit-
ability verification efforts.

g
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5.2.2.2 Drawings for nonstandard parts/materials. Drawings for non-
standard parts and materials shall delineate electrical, mechanical,
environmental, reliability/quality assurance and inspection/test’
requirements as applicable. The requirements delineated shall specify
the appropriate screening and preconditioning. Semiconductor devices
shall be screened and preconditioned in accordance with the JANTXV
requirements of MIL-S-19500. All semiconductors not having a protective
overlay on the metallization (see MIL-5-19500) shall be subjected to
radiographic inspection in accordance with MIL-STD-750, Method 2076.
Microcircuits shall be screened. in accordance with MIL-STD-883, Method
5004, Class B. All unglassivated microcircuits (see MIL-M-38510) shall
be subjected to radiographic inspection in accordance with MIL-STD-883, -
Method 2012, Passive devices shall be screened and preconditioned in
accordance with similar ER military specifications.

5.2.2.3 Nonstandard part/material first article testing. Source

- approval is required when a new or otherwise unqualified part/material
is proposed for use in.the system. Nonstandard part/material source
approval requirements shall be satisfied.as follows:

a. By first article test reports (see 5.2.2.3.2) generated
on previous first article test programs for the same or
" like parts/materials from the same source, or usage
history from sources such as GIDEP or other similar
programs. :

b. By performance of formal first article testing.

5.2.2.3.1 First article test procedure. When specified in the con-
tract or purchase order ( APPENDIX), a detailed first article test
procedure, utilizing MIL-T-18303 as a guide for procedure format, shall
be prepared for procuring activity approval. Once approved, the first
article test procedure shall be the governing document of the test
program. ‘ '

5.2.2.3.2 First article testing. The contractor is responsible for -
conducting the first article test program in accordance with the approved
first article test procedure. Upon satisfactory completion of the first
- article test program, a first article test report ( APPENDIX ) shall be
prepared in accordance with format provisions of MIL-STD-831 for procuring
- activity approval. The procuring activity reserves the right to have its
representatives witness any (or all) portions of the first article test
. program. - - :

5.2.3 Assembly control. When specified in the contract or . purchase
order, ( APPENDIX ) assemblies, such as modules and trays, which are
detailed on assembly drawings containing first article requirements,
shall be subjected to first article testing for verification of per-
formance as specified in 5.2.2.3.1 and 5.2.2.3.2.
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5.2.4 Source approval (vendor suitability). The contractor is respon-
sible for ascertaining that each proposed source for parts/materials. main-
tains a quality control program to ensure consistent delivery of products
conforming to applicable requirements. When parts/materials are fabricated
by the contractor, the area used for that purpose shall be considered as
belonging to an outs1de vendor insofar as source approval is concerned.
Source approvals by the contractor are to be granted upon acceptable
evidence of any of the following: :

a.”  Formal on-site survey of.the vendor's manufacturing -
facilities. When an on-site survey is conducted, the.
vendor survey form, 11ND-NOTS-4855/16 or equivalent
(Figure 1, sheets 1 through 8), shall be used to report
the results (APPENDIX). The on-site survey may be
repeated and monitored by representatives of the procuring
activity. (Vendor scoring is not mandatory if the con-
tractor has .a qualitative system which 1dent1fles areas
requiring improvement. )

b. The source has been previously approved, and evidence is
available to confirm that acceptable product quality has
- been maintained. (The source is not to have been out of
- production for a perlod in excess of 18 months on the part’
or material.) : ‘

c. Other evidence of acceptable product quality is available.

5.2.4.1 Vendor suitability report. When specified in the contract or
 purchase order (APPENDIX), the contractor shall prepare a vendor suit-
ability report which presents all evidence by which the contractor has
established the suitability of the vendor manufacturing nonstandard parts,
materials, and assemblies. This evidence is subject to approval by the
procuring activity. o ' :

5.2.5 AS/QVPL. When specified in the contract or purchase order

(APPENDIX), an AS/QVPL shall be established by the contractor for all parts/

materials/assemblies used in GCS production. for which a first article
sample requirement is specified on the applicable drawing or specifica-
tion, and for the sources from which these parts/materials/assemblies are
to be procured prior to delivery of the first production lot. The AS/QVPL
is a listing of products and sources which have demonstrated an ability

to meet the applicable requirements of this standard. All entires on the
AS/QVPL shall be fully substantiated by data to satisfy the requirements

of source approval and part/material/assembly first article testing herein.
The contractor may solicit from the procuring activity information regarding
the status of quality verified parts/materials and approved sources which
have been previously developed. The AS/QVPL shall contain, as a minimum,
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the information shown on Figure 2, which represents an acceptable format
for the reporting of necessary information concerning approved sources and
quality verified parts. This listing does not supplant or modify -the
"applicable documentation or other Government QPL. This listing supplants
MIL-STD-965, Procedure I, requirements for parts listing.

5.2.5.1 Changes to the AS/QVPL. The contractor may develop alternate
sources for any part/material/assembly subject to the provisions herein.
. Proposals by the contractor for substitution or changes to the AS/QVPL
shall include objective evidence that the proposed substitute part/materlall
assembly meets the ‘requirements of 5.2. =

5.2.5.2 Removal from the AS/QVPL. Suspension or removal of a source
of part/materlallassembly from the AS/QVPL shall be at the option of the
contractor or the procuring activity. Cause for suspen31on or removal
shall include, but shall not be limited to, the following:

a. Modification of the part/material/assembly by a change in
' design, materials manufacturing processes, or manufactur-
ing facilities.

b.  Evidence that the quality of the part/materlal/assembly
has not been maintained.

c. Nonproduction of the item by the source for a period of
18 months or more (in which case the item is subject to
requalification/recertification).

5.2.6 <Construction analysis. Each lot of nonstandard microcircuits
_and semiconductors shall be subjected to construction analysis. This
analysis shall be performed by an activity independent of the device

manufacturer.

5.2.6.1 Initial sample. Two acceptable devices of each type shall be
selected from the first lot. The devices shall be analyzed and prepared
as models to show construction, materials, and workmanship of representa-
tive acceptable devices. The construction model devices shall be retained
to form a construction model analysis sample for comparison with samples
from future lots.

5.2.6.2 Lot samples. Lots containing device types having. a different:
date code (or codes) from those delivered in previously tested lots shall
have two devices selected as samples. ‘The samples shall be analyzed and
the construction and materials compared with the initial reference sample
using a 40 *10 power microscope. Changes in nonstandard part construction
or materials, without prior approval, shall be cause for rejection of the
lot. ‘
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5.2.6.3 Extent of analysis. The construction analysis shall be
conducted in sufficient detail and depth to completely identify all
pertinent features of the device design and fabrication.

5.2.6.3.1 Die topography and interconnection pattern. A photograph of .
sufficient magnification to show clearly the entire die topography and
top layer interconnection pattern shall be prepared and made avallable
to the procurlng activity for rev1ew.

5.2.6.3.2 Additional information. Additional information, such as
workmanship and processing anomalies, and’ conformance to the visual precap
criteria of MIL-STD-883 or MIL-STD-750, as applicable, shall be recorded
and maintained by the contractor and made available to the procuring
activity for review. For lot conformance samples, any differences
between the lot samples and the initial sample shall be described in
detail.

5.3 Design change review. All propdsed changes, deviations, or waivers
shall be reviewed by appropriate reliability personnel prior to approval.
The review shall include, but shall not be limited to, the following:

a. Any" potential product problem areas that may affect reli-
ability as a result of the ’change. :

b. Determlnatlon of the effects of the change upon the rell-
: abllity predlction for each operatlonal mode

c. Review of test data to verlfy that electrical stress levels
on parts involved in the proposed change meet the require-
ments of AS-4613 and that environmental or mechanical
stresses are acceptable. :

d. Review of proposed changes for compliance with part/material/
' assembly selection and standardization criteria.

5.4 Manufacturing/test controls and monitoring. Adequate procedures
shall be invoked by the contractor through the planned, controlled, and
scheduled system of control and monitoring to ensure that the reliability
achieved in design is maintained during production. The contractor
reliability organization shall:ensure, either directly or through its
interfaces with quality assurance and other contractor organ1zat10ns,

_ that the following are 1mp1emented

45.4.1 Reliability monitor xg of vendors. Reliability programs in
accordance with the applicable requirements of MIL-STD-785, including
failure reporting (see 5.5.1), shall be defined and 1mplemented by vendors
and subcontractors who supply critical items.

10
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5.4.1.1 Vendor reliability programs. Vendors requiring reliability
programs shall be selected and categorized in accordance with the follow-
ing characteristics of the item they deliver:

a. The item process requirements are critical or difficult, _
requiring a reliability/quality system for adequate process
control. and corrective action implementation.

b. The physical properties of the particular item are stability-
‘sensitive, requiring tight process control.

c. The items are of high complex1ty, w1th electrical or de81gn
parameters approaching the state of the art.

d. The item is destroyed upon being activated (a one-shot device).
e. The item operation approaches. its design limits.
"f. Past experience and reliability/quality history warrant .

. tight controls during manufacture of the particular item.

g. Sole-source or long-lead 1tems may also be clas31fied as
cr1t1cal. g

5.4.1.2 Vendor reliability;p;ogram_plan. Unless otherwise specified in
- the contract or purchase order ( APPENDIX), a vendor reliability program
plan shall be generated and approved by a responsible official within the
vendor 's management organization and shall be specifically developed for .
the items listed in the purchase order. The plan shall accomplish the
following (as applicable):

a. Deliﬁeate the reliability organization or the organization
responsible for the reliability function.

b. Document the process flow and identify all test and inspec-
tion points. All processes considered critical shall also
be identified.

c. List all test/inspection procedurés and specifications by
’ number and revision.

d. Describe the failure reporting, analysis, and feedback sys-
tem for failures experienced within the facility. Provis-
ions shall be made for recording quantities tested and
rejected.

e. Define the mechanism for corrective action both in-house
and for piece-part contractors.

11
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f. Describe the system and format for fallure reportlng to
the contractor.

5.4.1.3 Critical item list.. A list of critical items (as a minimum)
is presented in Table I. The contractor shall, as system performance or
. requirements dictate, revise the critical item list to be consistent with
reliability program controls.

5.4.1.4 Surveillance. When warranted by poor performance of vendor or
subcontractor items on-the production line, the contractor shall perform
on-site surveillance of subcontractor/vendor production lines, procedures
and quality/reliability systems to identify and isolate the cause of poor
performance and ensure its correction. Results of the surveillance and
corrective actions shall be reported in the reliability program progress
reports (see 4.3).

5.4.2 Manufacturing process controls. The contractor's reliability
and quality assurance organizations shall jointly ensure that inherent
product reliability is not compromised or degraded during manufacturing
operations. The quality assurance controls and control techniques delin-
~ eated in the AIM/RIM-7M Quality Assurance Program Plan shall be reviewed
by the contractor's reliability organization for adequacy and complete-
'ness. Specific additional reliability ccontrols shall be defined and exer-
cised during the manufacturing program where déemed necessary.

5.4.3 Test monitoring. Five levels of test are defined for the AIM/
RIM-7M test program (see Table II). The contractor's reliability organi-
zation shall monitor all test levels, as necessary, to provide a closed-
loop data feedback for problem identification-and correction. Accept/
reject criteria for each test level are derived as follows:

a. Levels I and II - In accordance with the approved
acceptance test procedure.

b.. Level II screening and As defined in MIL-G-85142.

preconditioning
c. Levels III and IV ‘ From existiﬁg drawings and their
‘ : ‘referenced test specifications.
d._ Level V ' From quality assurance procedures

-peculiar to the spec1f1c component
under test.

12
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TABLE I. Critical item list.
. 1/
: . Part selection criteria =
Part
Part nomenclature -
number , a{b|c |d |e |f |g
917A88148 Accumulator - : ' X | : X IX
381IMR155 Regulator valve X
917A8157 Gyroscope, rate, snap X | . X |X
start
917AS166 Accelerometer assembly’ X 1 Ix IX
917As8223 Explosive actuator . X X {X
917A5726 Radome assembly X X | X
917AS6013 | Battery X X X
917AS6151 | Valve assembly, wing X X |X
X X X

917AS6176 | Voltage-controlled
» crystal oscillator

917ASG929 Filter, RF, 3-channel
917AS6192 | Filter crystal - X
917AS6405 Torqué motor, lower
917AS6406 | Torque motor, yaw

917A86411 | Torque motor, upper

>
i
]
=

BB Bd D B b4 b4 b4 B
SRR

917AS6433 | Filter bandpass X‘

917AS6434 | Filter bandpass X

917AS6435 | Filter bandpass X

917A86436- Amplifier set gain, X

switchable

917AS8544 | Antenna flat plate ) _ X X {X
917AS8723 | SSLO - . X X | X
917456603 | Filter, RF x |x |x x |x |x
917A56606 | X-band crystal osc. X | X | X
917AS86607 | Filter, RF, l-channel - X | X | X X |X |X
917AS6613 | Crystal oscillator ‘ X |x
917AS6704 | RF assembly IO X X I X

13
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TABLE I. Critical item list. (Continued)
. e 1)
Part selection criteria =
Part Part nomenclature -
" number : : ‘a |b-Jcld]e|£f] &
448027 Accelerometer assembly X X| X
402008 ' Gyro, rate, snap-start X X| X
© 917A88725 | Gyro, head X X{ X
 917AS8135 '| Side antenna X X
917AS3110 | Fuze triggering device "X X | X X
479499 Follow-up potentiometer X ‘ X|
1/

See S.4.1.1 for definitions of categories a through g.-

ATM/RIM-7M test level, fallure pgportlng,

TABLE II.
: and analysis requlrements.
. . . ' ' T . A
Test . |Hardware S T _ ai%ure reporting,. |
Inspectlon/test analysis, and corrective
level . level ‘ X '
. action requirements )
I System - Lot acceptance test, 100% on individual basis
. reliability produc- ' :
. tion acceptance test
I1 System ,Individuallacceptance 100% on individualtﬁasis
' test; GCS level vibra= ‘
tion and precondition-
ing; may be performed
at test level III
(subsystem)
111 Subsystem - | Control section and Summafy analysis in
guidance section accordance with 5.5.3
acceptance tests I o
v Assémbly/- Module level test, Summary,analysis-iﬁ
‘ subassembly | tray level test - accordance with 5.5.3
. Y i -
Y Component Instrument assembly Internal contractor
) test, purchased-part reporting - .- °
level tests N ‘

14
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5.5 Fajlure recurrence control. The contractor shall establish, imple-
ment, and maintain a closed-loop failure reporting, analysis, and correc-—
tive action program. Test failures shall be categorized according to cause
category, such as:

a. Operator error

b. Test  equipment error

c. Not yet determined

d. Unable to determine

e. Unknown

f.  No failure

g. :Workmanship

h. Mishandling

i. Design deficiency

. Process

k.  Part failure-vendor

1. Secondary failure.
Table II summarizes the reporting and»analysis reqﬁi;ements‘for’each test level..

5;5.1 Individuai failure reporting. When specified in the contract or

purchase order ( APPENDIX ), individual test failure reports shall be pre-

pared for all level I and II test failures. These reports shall summarize
all cause category faults and shall consist of the following, as a minimum:

‘a. A copy of the failure report (in contractor format) .con-
taining the following information as a minimum: -

(1) Contract desighation.
(2). Unique number identifying each failure report.

- (3) Test procedure-and paragraph numbers covering the test
during which the original failure occurred.

»(4) Test level and assembly or part number applicable to
the level at which the-failure occurred. '

15
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(5) Serial number of highest level of assembly.
(6) Date of failure.

N Descriptioﬁ of failure.

(8) Description of repair, 1nc1uding part number and refer—
ence designator of replacement parts.

(9) Manufacturer's name or code of replaced part.

A copy of the completed failure analysis report. The fail-
ure analysis shall select the most effective failure cause
isolation processes in light of the failure symptom history
described in the failure report. The techniques to be
employed shall include, as necessary: circuit analysis,

test equipment analysis, environmental test, microprobing,
dissection, and X-ray. The reliability organization shall
take whatever action is necessary (such as withdrawing parts
of the same date code from stores, removing like parts from
units in process, etc.) to obtain sufficient analysis samples

to isolate and verify the failure cause.

A corrective action recommendation to ensure that problems
which have been identified through data and laboratory analy-
sis are acted upon rapidly and in a manner which most effec-
tively precludes their recurrence.

In addition, level I (sample lot -acceptance test and relia— -
bility production acceptance test) failures shall be reported
to the Government- by means of a written advance failure report.

The status of all open individual‘failure reports shall be
reported in the reliability program progress report ( APPENDIX).

5.5.2 Summary failure reporting. When specified in ﬁhe contract or

purchase. .order ( APPENDIX ) a summary of all level III and IV test failures
shall be prepared. This summary report may be included as a portion of
the reliability program progress report and shall con51st of the follow-
ing, as a minimum:

T a.

.'A ranking by test level and by ‘circuit symbol of all failures
.occuring during the reporting period, and identification of

those parts»requiring failure analysis according to 5.5.3.

The status of - analysis and correctlve action of all open
failure analyses.-~4

16
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5.5.3 Failure analysis. The contractor's reliability program plan
shall delineate the rationale to be used for determining when detailed
failure ahalysis for test level III and IV failures shall be conducted.
The analysis shall include the physics of failure for parts and materials;
the drawing, specification, and procedure review for test equipment; work-
manship; human error anomalies; or any other approach deemed necessary to
identify causes and effect corrective action to preclude recurrence of
identified. anomalies. A complete failure analysis shall be conducted for
all test level I and II failures. ' '

5.5.4 Level V reporting. Level V failures detected during incoming
inspection of purchased parts or instrument assembly (or similar item)
tests shall be documented and reports disseminated internally within the
contractor's facility. Such data shall be retained for 3 years and shall
be made available to the Government upon request.

5.5.5 Correctlve action. Implementatlon and follow-up of approved cor-
rective action shall be the responsibility of the contractor reliability
organization. If, during the subsequent reporting period after corrective
action has been implemented, the failure mode is not identified as requir-
ing further analysis, the corrective action shall be considered effective
and the failure report/analysis shall be considered closed.

: 5.6 Traceability. The contractor shall establish and implement a trace-
ability program in accordance with AD-583. The traceability program shall
be documented in a traceability program plan to be included as part of the
reliability program plan (see 4.2), which defines the procedures to be uti-
lized to provide traceability of parts from incoming inspection through
CEI acceptance including in-line and AT data.. This plan shall include
maintenance of configuration data during assembly rework and material
review action from the module, gyro, accelerometer, servovalve, and equi-
valent levels of serialiZzed assemblies up through the CEI. When specified
in the contract or purchase order (APPENDIX), the specialized configura-
tion of each CEI shall be documented by way of a serial number configura-
tion list. In-line and AT data shall be identifiable to the appropriate
serialized traceable items and shall be kept on file by the contractor for
a period of 5 years. : :

Prepariﬁg activity:
Navy - AS

(Project 1430-N-124)
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VENDOR SURVEY _
AND QUALITY ASSURANCE EVALUATION
SMPLIER'S HAME

SUPPLIER'S ADDRESS

TYPE OF PRODUCT FOR CONSIDERATION

TEFERENCE PART NABERS

ORVEY DATE LEVEL REQUINED THIS EVALUATION
H..“VID [ 14
PERSONS CONTACTED TILE__.__ _DEPARTMENT
SURVEY RESULT
N . QC INFORMA TION xm
] aeprovaw recommencen ‘[ oisaerrovas recomenoeo
FWGHEST SCORE SATISFIED BY TH(S VENDOR'S OC SYSTEM . RELIABILITY INFORMA TION SCONE

REMARKS

" SIGMATURE )

1IMD-NOTS-4853/18 (4-64)

FIGURE '1.

Vendor survey form (sheet 1 of 8).
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VENDOR CLASS| F1CATION

Level l‘ Approval Level | approval is minimum ciassification roqulr-lnt for .
N supp liers of: .

a) standard nchanlcol items; nuts, bolts, clws, rlnu.
etc. ’

b) standerd seals and simi Iar items; 0 rlngs. gaslots, etc.

c) - simple non-standard mechanical ltens. brackets, forgings,
etc.

d) ‘mechanical stock; sheet metal, ber stock, etc.

e) chemical stock; paints. varnlshos. roslns, plntics.
potting co-pounds. stc.

Level 2 roval Level 2 spproval is minimum classification roquin-lnt for
‘ - suppliers of:
_a) electronic parts; resistors, cq»cltors. s—imducm.
transformers, etc.
b) electro-mechanical devices; relays, vailves, solcnolds.
: servos, switches, etc. .
¢) electronic hardware; connectors, plugs, printed circuit
, ‘ boards, terminal strips, wire, etc.
. d) precision mechenical items; pressure flttlngs. and’
. plates, etc.
e) structural elements; braces. levers, housings, and
other elements peculiar to 2 given vehicle

Level 3 Approval - Level 3 approval is minimum cluslflatlm roqulr-lnt for
suppliers of:
a) any device item subject to lot by lot acccpuncc test-
ing including environmental and destructive tests
b) complex electronic or electro-mechanical Ite-s; gyros,
: pre-packaged electronics, thermal batteries, estc.

Level 4 Approval . Level 4 approval is an spproval category reserved for items
requiring a forme!l relliability effort by the vendor.
Specific vendor requirements typically will be defined by’
the customer for individual casés. The reliability informe-
tion section of the survey questionnaire may be used as a
screening device for selecting potentially qualified vendors,
but should not be used as sole approval data.

FIGURE 1. Vendor survey form (sheet 2 of 8).
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DESCRIPTIVE DATA
FACILITIES
T T AuxrovERT | AN FOR EXPAN, FINE PROTECTION SVSTEM
sart|[Jom  [Juese ' ‘
ENVIRONMENTAL TEST LAS. ‘ CALIBRATION LABORATORY | | CHEMCAL LABORATORY
AIR CONDITIONING DUST CONTROL 1 | HusorTy controL
NUMBER OF PERSONNEL
[+ o ) RELIABILITY PRODUCTION DEGREED ENGINEERS | TOTAL
. . . " EMPLOYEE RELATIONS ~
qu‘ - DATE OF CONTRACT EXPIRATION . - PROFIT m”w OR OTHER INCENTIVE
GOVERNMENT ASSOCIATION.
INSPECTION AGENCY -
[ reswenr [ rrmerant

CLEARANCE LEVEL BY WHOM? ML -Q9850A GGVEB‘INT Q‘P?NVM'

PROJECTION.

PRESENT PROOUCTION VOLUME EQUALS PERCENT OF MAXIMUM VOLUME,

SUBCONTRACTED SERVICES .

REMARKS

TIND-NOTS-4855/16 (4-64)

FIGURE 1. Vendor survey form (sheet 3 of 8).
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, INSTRUCTIONS TO SURVEYOR
Definitions

Recommended Level 1| approval means that all of the L-| survey questions
are answered affirmatively, and the total survey score is at least 30,

Recommended Level 2 approval means that all of the L-1 and L-2 survey
questions are answered affirmatively, and the total score is at least SS.-

Recommended ‘Leve! 3 approval means that all of the L-1, L-2 and L-3
survey questions are answered affirmatively, and the total score is at least /0.

Recommended Level 4 approval means that all of the L-1, L-2, and L-3
survey questions are answered affirmatively and the total survey score is a’
minimum established for individual cases.

Recommended disapproval means that the vendor facilities do not meet
the minimum requirements defined for the level at which the survey was conducted,

*  Basic survey questions are those questions which must be answered affirma-
tively for a given recommended approval level. .

Supp lementary (S) survey questions are questions deslgned to measure the
supp lementary ''strength'' of the quality system,

Procedures

1. Before the survey, determine the approval level at which the survey
is to be conducted. Use the vendor q)asslficatlon section of this survey

form as a guide.

2. During the survey, obtain data for the Descriptlve Data Section of
the questionnaire, and determine and record answers to the basic questions
for the applicable survey level,

. 3. During or immediately after the survey, record answers to the remain-
ing survey questions. Include responses to reliability questions.

4, If the answer to a given survey'questlon is affirmative, enter the
assigned weighting number in the applicable box. If the answer Is negatiye,
enter a zero., [f the answer is 'Not Applicable'’, enter a zero.

5. Determlne the survey score by totaling the boxed scores. Determine
a separate score for the rellability questions. :

6. Prepare a summary report defining the strengths and weaknesses of the
vendor's QC system and manufacturing techniques. Make recommendations for
vendor improvement and/or corrective action necessary to satisfy the approval
criteria. |f emergency interim purchases from a disapproved vendor appear
necessary, also make recommendations to assure quality of these interim
purchases.

FIGURE 1. Vendor survey form (sheet 4 of 8).
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' QUALITY CONTROL ORGANIZATION AND POLICY

1. Is there a Quality Control System in effect?

2. Does Quality Control exist as a separate
organizational unit, distinet from sales,
engineering and production? (Ask for
organization chu't).

3. Doen Quality Control have the nnthorit;
to sccept and reject manufactured or
purchased products?

k. Does a company Quality Control Mamal
exist? (Ask to see it).

S. Does Qullity Control prepare Quality
Effectiveness Reports for management
reviev? _(Quality audit, product
yields, X charts, etc.)

6. Is there a Quality Control corrective
action system in effect?

" PROCUREMENT CONTROL

7. Is an-"Approved V.ndor List” maintained
Yy Purehuing?

8. Does Quality Comtrol approve vendors?

9. Does Quality Control reviev purchase
orders?

10. Does a foml progrl- for vendor survey md -
evaluation exist? .

11. Is Receiving Inlpection data used to
generate a quantitative Vendor Quality
‘rating?

' Are purchase orders identifiable to a

specific revision of applicable
specifications gnd dravings?

' FIGURE 1. Vendor survey form (sheet 5 of 8).
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EQUIPMENT AND CALIBRATION

Is inspection ahd test equipment maintained
under calibration and cyele control?

Ic applicable manufacturing equipment
maintained under calibration and
cycle control?

Are calidbration standards traceable to
the National Bureau of Standards?

Are environmental controls exercised
for measurements of precision products?

Are opplicabie‘ Jigs and gauge blocks
maintained under calibration and cycle
control? .

Are written calibration procedures
maintained? ’

Do personally owvned tools show evidznce
of ealibration? .

Is there a formal system to assure
compatibility between test equipment
accuracies and measurement requirements?

PRODUCT AND PROCESS CORTROL

Are outgoing shipments of the company °
oroduct checked for conformance to
specific revisions of customer
specifications?

Is 1n-pr6éess inspection performed?

Are Quality Control inSpection stamps
used?

Are inspection records maintained as
quality history data?

MIL-STD-2093(AS) -
26 March 1982 ‘

2] L1
2D 1-1
1 -1

‘2D L-2

2 D -3

SUBTOTAL
PREVIOUS SUBTOTAL D

FIGURE 1. Vendor survey form (sheet 6 of 8).
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RECEIVING INSPECTION AND STOCK CONTROL

Does a formal system exist for eontrol .
of "limited storage life” items?

Does the stock control system prevent
mixing of "look alike” ttems?

Is sampling inspection {vhen used)
performed in accordance vith epplicsble
Military Specifications and Standards?

Do Receiving Inspection records reflect
Quality History of procurement sources?

Are copies of rav material purchase
orders and applicable specifications
and dravings supplied to receiving -
inspection?

-Is scceptance criteria for purchased .
products formalized by written test
proeedurcs?

Are "first in, first out” procedures
naintained for stock control?

DRAWING AND SPECIFICATION CONTROL

Is the company product(s) defined by
detailed engineering d;sviugs?

Does & "change” control system oxist?
Is the change control system monitored
‘to assure recall of obsolete specifi-

cations?

Do vritten specifications exist defining

the manufacturing and assembly procedures?

Doe- Quality Control sign off dwavingu and
lpeciflcntlona1 :

2D "11;-1
O =

1D -1

2[::] -2
3 L3

>1D Le1
;2D L2

L =
3»E]. L-3

~ FIGURE 1. ' Vendor survey form (sheet 7 of 8).
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" 3T. Are manufacturing parts and materials . D
2

‘identified in a positive manner? -2

38. Do vork orders, route sheets, or process )
: cards accompany materials and/or parts ’
during fabrication and assembly operations? 3D - L=2

39. Does a forma)l Material Review Board exist? ZD . ‘L2

ko, 1Is dcceptgnce eriteria for in-process
and final inspection formalized by
0

wvritten test specifications? L-3

41, Are there fixed inspection stations in )

the manufacturing area? 1~3

42, Are Quality Control inspectors formally E : ,
" trained for their assigned tasks? : : SD

k3, Have solderers and welders completed :
. certified training courses? ZD

Lk, Is there a company training prograam
for production personnel? . Ny ID

4S5, Are Quality Control stamps traceable
- to individual personnel? 1D ’

46, Do written operation instructions :
. exist at assembly stationsl 2D

47. Do written instructions exist for

the operation of inspection test v L v
equipment? o ZD

L8, Is there a formal system to detect
) and prevent repetitive process o :
discrepancies? s - 3 D

k9. 18 analysis performed and recorded o _ ’ ;
on customer rejections? ‘ . 2D :

50. Do positive segregation .contxfols
exist for commercial and Government C
| 1[]

11:m?
PREVIOUS SUBTOTAL D
GRAND TOTAL D

FIGURE 1. Vendor survey form (sheet 8 of 8).
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APPENDIX
10.  GENERAL
-10.1 Scope. The information outlined. in this section is intended

to be explanatory and does not represent direct requirements of the
standard. : :

20.0 Ordering data.

20.1 Procurement reqﬁirements. Procurement. documents should specify
the following: ' ’

a. Title, number, and_date;of this stén&ard.

b. Reliability prdggam (see 4.2).

c. Rellablllty predlctlon updates (see 5.1.2).

d. First artlcle testing requ1rements (see 5.2.3).
e. Vendor reliability program plan (see 5.4,132).

20.2 Data requirements. When this standard is used in a procure—
ment which 1ncorporates a Contract Data Requirements List (DD Form 1423)
and invokes the provisions of 7-104(n) of the Defense Acquisition Regula-
tions (DAR), the data requirements identified below will be developed as
specified by an approved Data Item-Description (DID) (DD Form 1664) and.
delivered in accordance with the approved DD Form .1423 incorporated into
the contract. When the provisions.of DAR 7-104. 9(n) are not invoked,
the data specified below will be deliveréd by the contractor in accor-
dance with the contract requirements. Deliverable data required by this
standard is cited in the following paragraphs:

Paragraph Data Requirement Applicable DID
4.2 Reliability program ~ UDI-R-21131
plan :
4.3, 5.1.2 Reliability program - UDI-R-21137
: progress report
5.1.1 Reliability prediction’ DI-R-7095
"~ peport »
05.2.2.1.1 ' Nonstandard paft or DI-E-7031
: ‘ material drawing
5.2.2.1.1 Nonstandard part or UDI-E-21278
: material approval
- request

27
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. Applicable DID

Paragraph Data Requirement

5.2.2.1.1, First article test DI-T-5204

5.2.2.3.1 procedures

5.2.2.3.2 First article test © DI-5-5329
report :

5.2.4, 5.2.4.1 Vendor suitability UDI-R-21284

5.5.1

5.2.2, 5.5.5

5.6

report, vendor survey =

form

Approved source/

_quality verified

parts lists

Individual reports of
failure, analysis, and
corrective .action )

Failure summary

Serial number con-
figuration list

UDI-E-21246A

" UDI-R-211h41

UDI-R-21139

UDI-E-21227A

—

(Copies of data item descriptions qequiréd by the contractor in connec-
tionAwith'specific/procurement functions should be obtained from the pro-
 curing activity or as directed by the contracting officer.)

£ &Sty
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