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FOREWORD

The high reliability required of all space and launch
vehicles is achieved by the designs, including the design
margins, and by the manufacturing screens and controls imposed
at every level of fabrication, assembly, and test. The design

of performing in the operational environment, and that all
software functions properly. The manufacturing screens and
process controls imposed are intended to assure that a known
acceptable product 1is manufactured to meet the design
requirements, and that any changes that may be required can be
made based on a known product baseline., High risks may result
from inadequate designs, manufacturing processes, testing,
handling, or storage provisions at any level of assembly. For
these reasons, attention to every detail is required by
cognizant personnel involved in the development, manufacture,
qualification, acceptance, storage, transportation, and
preflight testing to ensure successful operation of the space
and launch vehicles. The quality program imposed by this
standard is intended to ensure that the reguired attention to
detail is achieved. The requirements are a composite of those
that have been found to be cost effective on previous space
programs.

This standard provides a consistent approcach to achieve, in
a cost effective way, the high quality required for space and
launch vehicles. The standard complements the requirements of
MIL-Q-9858 and provides supplemental requirements necessary to
establish a basis for the high quality required. Therefore, the
planning and implementation of the guality preogram for space and
launch vehicles would be 1in accordance with both the
requirements of MIL-Q-9858 and the additional requirements of
this standard. Nevertheless, the cost of imposing each
requirement should be evaluated against the benefits that could

be realized. Guidance for tailoring is contained in Section 6.

Contractors are encouraged to report to the contracting
officer, for program office review and consideration, those
specific requirements that seem inappropriate, are believed
excessive, or are conflicting with other contract requirements.
However, contractors are reminded that any departure from
contractually imposed requirements can be granted only by the
contracting officer.

For the convenience of the user of this standard, the
subsection titles in this standard are the same as the
corresponding subsections titles in MIL-Q-9858, wherever that
was feasible, A cross reference matriz is included in Section ¢

relating the paragraphs in this standard to corresponding
paragraphs in MIL-Q-9858 that they supplement.

’.-I
[
=t



Downloaded from http://www.everyspec.com

MIL-STD-1586 (USAF)
19 'JUN 87

THIS PAGE INTENTIONALLY LEFT BLANK

iv



Downloaded from http://www.everyspec.com

MIL-STD-1586 (USAF)

19 JUN 87
CONTENTS

PAGE

1. SCOPE . c ittt itestssnsoensaoassenssssesnnssensansoannens 1
1.1 PURPOSE. . ieveesanssnns css s eses s ssans e Ce b 1
1.2 APPLICATION. ... vevesssscssnna e s r s e a st 1
2, REFERENCED DOCUMENTS.....c00..4 ve s st et s et an s B
2.1 GOVERNMENT DOCUMENTS. .. cceetnennnnansas Ce b e e 3
2.2 ORDER OF PRECEDENCE. ..ttt tteccassossnccessan S e e s e aaaa 3
3. DEFINITIONS. .. 0ovveesssnnnnans Ceeriennaan e cees B
4 GENERAL REQUIREMENTS FOR THE QUALITY PROGRAM........ e 7
4.1 GENERAL......... C e s e e e e srrarsesaas S e e e e e 7
4.1.1 Quality Program Plans....... cesseeseaannn ch e e e 7
4.1.2 Policies and ProceduUIeS.....ovcvtversvennns cereeees 7
.4.1.3 . .Management ReviewS.....vveeeoea. ettt eraeeean R
4.1.4 Quality Auvdits............ et e vt e e teeareraesens 7
4.1.5 Quality Program at Field LocationS........... sesese B8
4.1.6 Software Quality Evaluation.......eoeeeuue P -
4.2 QUALITY PROGRAM MANAGEMENT.....v.vo0euuw- s e v s e r e e 9
4.2.1 Organization....iivieeneeeennnannen e et e e e 9
4.2.2 Responsibility.......... b e Crees e see.s 9
4.2.3 Initial Quality Planning........eeeeeeass s e e e e e 9
4.2.3.1 Skill Requirements....... ceesaaa f et rrr e veenen 10
4,2.3.2 Training ..... cea st i a e Gt e ettt e 10
4.2.3.3 Certification of Personnel..... Chbeeesseasanssesan 10
4.2.3.4 Recertification.............. treenrana Cr i eee e 10
4.2.3.5 Records......... tesreenna et et e s ettt 10



L=
N
1Y

b b
r 0
'S
b

-8 -~

[ ]
[%)]

1o

[N N N SN

NN

NN
[

MR

oo,

[

-]

[N

(S 8]

.

MR DN

b

(N
LR b

N

N

NN
N

.

b WM

Downloaded from http://www.everyspec.com

MIL-STD-1586 (USAF)
19 JUN 87

CONTENTS (Continued)

Manufacturing and Test Planning......
Workmanship...... s e e reenaes st s e
Standards. ... ettt ncnrsans ers s
Visual AidS..veveernnnnsn Ceeseraannn
Records..... e r i ea s aa et e es s ann ‘e
Analysis Of RecordsS.....eeeesescens -
Completed Records...... ceersrera e .

Identification and Traceability.....

Recording and Retrieval
Component Level Data Packages..

Vehicle Level Data

Data Package Pedigree PEVIE“

FACILITIES AND STANDARDS

Drawings, Documents,

Design ReviewS......

Packages

LR N R R A

and Changes......

Measuring and Testing Equipment..... .o

Production Tooling Used as a Media of Inspection.

Records.....ccess .o
Intervals...... P

CONTROL OF PURCHASES..

Responsibility.......

Canrero Ineneckion

* &+ 8 B B 8 8 S S S T AN S

WUBLALUT 4llopr T Lillile s v v 65 s 5 5552282550534 4220202002028 0a0 0

Group I Source Inspection ...

Intracontractor Work Authorization..

Purchasing Data

MANUFACTURING CONTROLS

LI T I I I ]

vi

4 s " s s 0 e
LI T T T T A )
------------
L A A . L Y
L I B R I
------------
+ s 0 2 s 8 0 s e
* 4 & 2 8 8 s
........ . . =
LI I N A B
a8 %t & s a8 0 2
& s 8 s 0 8 0 ..
- & = &
------- LR )

* % 8 8 8 8 0 s e s
----- LI I Y
e & 8 8 888 v .
. LR R I R )
------ « o

[ N BN B L )
- TR R R S I T
----------- .
LI I R T
----------- .

12
13 .
13
14
14

15

17
17
17
17
17

17

17




@

Downloaded from http://www.everyspec.com

MIL-STD-1586 (USAF)
1% JUN 87

CONTENTS (Continued)

PAGE
4.5.1 Production Processing and-Fabrication..... ......... 17
4.5.1.1 Certification...... ...ttt nennnnnnns 17
4.5.1.2 Cleanliness, Contamination, and Corrosion Control. 17
4.5.1.3 Control of Physical Environment.......ooeervvevann 18
4,5.1.4 Critical Item Quality Control Requirement......... 18
§.§.}.§ E}egtfgstéy@cinisqgargg7C0ntrol Program ....coee.. }g
4.5.1.6 Nondestructive Evaluation.........ciiiiiiinninnan. 19
4.5.1.7 Hardware Audit.......cittennvinrnoacnas Cer et 19
4.,5,2 Completed Item Inspection aﬁd Test.. oo eneeanenens 20
4.5.3 Statistical Quality Control and Analysis........... 20
4.6 NONCONFORMING MATERIAL CONTROL. ... vt vt v evatcnsasnasns 20
4.56.1 Responsibility.......... et et eet e e e na et 20
4.6.2 Nonconforming Material Disposition.........cveeun... 20
4.6.3 Other Dispositions.......c.iiviiiiiinieinnrrenanennas 20
4.6.4 Cost Oof Quality....coeerieeerencennnnnnannss Cee e 20
5. DETAILED REQUIREMENTS. .....ivvvcveavnnsone e ees e s 21
6. NOTE S . it ittt et e ersvesortsnsannssnssannssassens seseraes 23
6.1 INTENDED USE......ieetursssonnsssassrsssassssssasasanssss 23
6.2 TAILORED APPLICATION. ... ccvessensronoens s h e s e u s e 23
6.3 DATA ITEM DESCRIPTICHN .....:i0c000vavnu. e rees e s e e 24
6.4 SUBJECT TERM (KEY WORD) LISTING. ...ceneenennas reeaeae. 24
6.5 CROSS REFERENCE MATRIX TO MIL-Q-9858......ccivsvvenenn 249

TABLES

TABLE I CROSS REFERENCE MATRIX TO MIL-Q-9858....c0000ccenen- 25

<
[
e



Downloaded from http://www.everyspec.com

MIL-STD-1586 (USAF)
19 JUN 87

THIS PAGE INTENTIONALLY LEFT BLANK

viii




Downloaded from http://www.everyspec.com

MIL-STD~-1586 (USAF)
19 JUN 87

SECTION 1

SCOPE

1.1 PURPOSE

The purpose cof this standard is to specify special guality
program reguirements to meet the high standards necessary for
space and launch vehicles.

1.2 APPLICATION

This standard is intended primarily for use in acquisition
contracts for selected space vehicles, upper stage vehicles,
pavlioads, and launch vehicles. The standard should be cited in
the contract schedule, the general provisions, or the statement
of work as may be applicable to specify the quality program
requirements for the acquisition. Guidance on Government
tailoring of this Standard for specific acquisitions 1is
contained in Section 6.
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SECTION 2

REFERENCED DOCUMENTS

The following documents, and the documents referenced in the
cited documents (first tier), form a part of this standard to
the extent specified herein. All others are for guidance and
information only.

2.1 GOVERNMENT DOCUMENTS

Unless otherwise specified, the following specifications,
standards, and handbooks of the issue listed in that issue of
the Department of Defense Index of Specifications and Standards
{DoDISS) specified in the solicitation form a part of this

standard to the extent specified herein.

SPECIFICATIONS:
MTT _MN_O00RG MAiialabkywy Dramram Damit: roamanmbo
AL LT IUJ0 WwWUWa il :Luulnalll ATYULLTIITLIIL O
STANDARDS:

MIL-STD-1520 Corrective Action and Disposition System for
Nonconforming Material

MIL-STD-1535 Supplier Quality Assurance Program

MIL-STD-1543 Reliability Program Requirements for Space
and Missile Systems

DOD-STD-2167 Defense System Software Development
MIL-STD-45662 Calibration Systems Requirements

(Copies of specifications, standards, handbooks, drawings, and
publications required by contractors 1in connection with
specified acquisition functions should be obtained from the

crantractinn ::r!l-1tr1l-v or as R'l'r'nﬂ{-nr'l hv the pcontracting nofficar
U\-‘“b‘u\!\--ﬂ-lls N bk W -I-\' e N Tt S Nt Nl G A AN N A l\-&u\-’\-‘-&lﬂ UL‘-LMEL.’

2.2 ORDER OF PRECEDENCE

In the event of a conflict between the text of this standard
and the references cited herein, the text of this standard shall
take precedence. However, nothing in this standard shall
supersede applicable laws and regulations unless a specific

exemption has been obtained.
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SECTION 3

DEFINITIONS

The definitions in referenced documents
standargd. In addition, the term "registered components"”
referenced in MIL-STD-1535 is synonymous with the term "critical

items" as defined by MIL-STD-1543.
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SECTION 4

GENERAL REQUIREMENTS FOR THE QUALITY PROGRAM

4.1 GENERAL

The quality program for space and launch vehicles shall be in
accordance with the requirements of MIL-Q-9858 and this standard.

Therefore, the planning and implementation of the gquality program
for space and launch vehicles shall be in accordance with both the
requlrements of MIL-Q-9858 and the additional requirements of this
standard. Normally, for ground equipment or other nonflight
elements of an acquisition, only the requirements of MIL-Q-9858
would be imposed by this standard. For the convenience of the
user of this standard, the subsection titles in this standard are
the same as the corresponding subsections titles in MIL-Q-9858,
wherever that was feasible. A cross reference matrix is included
in Section 6 relating the paragraphs in this standard with the

corresponding paragraphs in MIL-Q-9858 that they supplement.

4.1.1 Quality Program Plans. The contractor shall describe
in a Quality Program Plan (Data Item Description, DI-QCIC-80369)

the approach for managing and implementing the quality
requirements of the program. The contractor shall also describe
in a Software Quality Evaluation Plan {(Data Item Description
DI-MCCR-80010, or equivalent) the approach for managing and
implementing the software quality requirements.

4.1.2 Policiegs and Procedures. The implementatio

4.1.2 Policiegs and Procedures. Tt lementa of the

quality program shall be in accordance w1th written policies and
procedures. To assure completeness, a requirements matrix for the
quality program shall be prepared which cross-references each
paragraph of this standard and of MIL-Q-9858 to the quality

»
J N N ey R R Y -X . Y e o s ma e Py

requirement paragrapns 1in the yu:.u..y or procedure documents. The
contractor policies, procedures, and gquality program requirements
matrix shall be available for review, upon request, by the
contracting agency or designated representative.

4.1.3 Management Reviews. Project quality management shall
establish and schedule regular reviews for upper project
management on the status of the project quality program, including
audit results, trend data, problem status, scrap/rework/repair
status and costs and quality status for in-plant, intracontractor
operations, subcontractors, and major suppliers.

4.1.4 Quality Audits. The contractor shall schedule and

conduct audits of personnel, procedures, and operations which
implement the quality program. The contractor shall pay special

........... =3 LR R -aas WA N A NA W W Miia a4 Gy = AL W}
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attention to critical subcontracts, and to critical component
suppliers and vendors. This should include optimum use of
no-notice audits. Each audit shall be performed by contractor
personnel familiar with written procedures and standards
applicable to the operation or work areas being audited, and
shall include personnel not having specific line
responsibilities in these areas. Each audit shall include

el Al L AL L L LAY =41 Lil- oo ol gda . L 8 1 L= Y LV ) Sisl A a EFSLUNE U LS L

examination of selected operations and documentation; evaluation
of actual operations as compared with established requirements;
recommendations, as appropriate, for remedial and preventive
action; and follow-up to assess results of action taken. Audit
chall Tin~rliiAdes avoaminaskeEimrm ~F Avbksal oo madkaers ol - am R N E,
plidll lilviluUus cadliliallyll UL dlulCies, ladlgelldld, alid PpPIrogucces

to verify the effectiveness of the contractor's effort and.
product conformance to technical and contractual requirements.

a. The audit schedule shall be reviewed and updated
annually to assure that optimum consideration 1is
afforded tc all areas. The frequency of audits shall
be based on criteria derived from the analysis of
previous audit results. Audit frequencies may be
increased as necessary to assure that the integrity of
product quality is maintained. Audit frequencies may
be reduced ‘when there are .positive results of
compliance to procedural and product requirements.

o

The results of audits in each area shall be documented

in a report to contractor higher management with
appropriate recommendations for correction of

deficiencies. Management action shall be taken to
ensure effective correction of the reported
AafFymi ~Y Ao

UOLAILCLGCII LG O e

4.1.5 Quality Program at Field Locations. The contractor
quality program at field locations shall be guided by written
policies and procedures. The responsibility and authority of
the contractor quality assurance representatives shall be
clearly defined. Quality controls over work performed shall be
planned and executed with the same level of quality assurance
discipline as work performed in-plant. Policies and procedures
shall emanate from or be approved by the parent gquality
assurance organization. The field quality manager shall only be
responsible to field supervision for administrative matters.
Technical supervision shall be provided by the parent quality
organization.

4.1.6 Software Quality Evaluation. For deliverable
computer software the contractor's computer software quality
program shall comply with DOD-STD-2167. For contractor
developed nondeliverable computer software used to manufacture
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or test deliverable hardware or software, the contractor shall
1mp1ement a dlsc1p11ned management system for the validation and
maintenance Ur such nondeliverable software. The software
quality program shall be managed as a part of, and be consistent
with, the general requirements for the overall quality program,.

4.2. QUALITY PROGRAM MANAGEMENT

4.2.1 OQrganization. The contractor shall make functional
assignments to implement each element of the quality program.
Personnel performing quality program functions shall have
well-defined responsibility and authority. Personnel performing
quality program shall also have the organizational freedom to

assess problems and to recommend and effect solutions. The
contractor shall designate one individual responsible for
directing and managing the gquality function. This quality

ager shall report regularly to h1nht=r management on the

man
Gy oA s aiila 4 & o= e DA A Wi ddagiiTa anQail g TaliTan

status and adequacy of the overall qua11ty program.

4.2.2 Responsibility. The contractor shall document the
assignment of management responsibility and authority for each

task of the quality program. Documentation shall include:
a. Organization charts depicting managerial levels, lines

of communications, and personnel assignments.

b. Identification of the 1level of management having
authority to review the status of the overall quality
program and for assuring the adequacy of corrective
ac¢tions including those between departments and
projects.

c. Narrative statements describing the responsibility of
each element of the contractor's organization (e.g.,
procurement, engineering, reliability, fabrication,
test, safety, and quality assurance) which implement

the quality program

d. The approach to guality management and surveillance of
subcontractors and major suppliers.

4.2.3 Initial Quality Planning. Contractor methodology
for review of the contract gquality assurance tasks and
jdentification of needed quality resources shall be documented
in written procedures. Procedures shall describe gquality
information flow from contract administration personnel to those
personnel assigned responsibility for performing contract tasks
and requirements included in quality assurance procedures and
documentation. Procedures shall also describe methods used for
the review and dissemination of quality information contained in
contract changes.
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4.2.3.1 Skill Requirements. During initial quality
planning, the contractor shall identify and provide for the
physical requirements and skills needed to accomplish critical
processing and manufacturing operations. Requirements for
manufacturing and inspection personnel shall include the levels

of visual acuity and color perception needed to perform
operational functions.

4.2.3.2 Training. The contractor shall maintain a
training program to provide adequate skill levels, including

formal and on-the-job training. There shall be sufficient
formal training to ensure proficiency of persons performing
complex or critical operations. The ¢training program shall

include indoctrination regarding reliability and quality
requirements of the product. Use of motivational techniques is
encouraged to develop personnel commitment toward goals of
error-free superior workmanship, including the positive
implications and impact on mission performance and the
enhancement of productivity.

Fal s S . g T Sy | » Papepapnpuapuare, T o P S e

4.2.3.3 Certification of Personnel. Contractor personnel
performing complex or c¢ritical operations, and processes
requiring a high degree of skill, shall be certified.
Certification shall be based upon objective criteria which
include work experience, training, and testing. Certified
personnel shall be provided evidence of certification, which
shall specify the period of effectivity.

4.2.3.4 Recertification. When certification expires,
personnel shall be recertified by testing, or review of
objective evidence of continued satisfactory performance. The
contractor shall also recertify each individual whenever
significant changes are made in processes, techniques, or skill
parameters, or when physical relocation or interruption of the
work period would result in degradation of gquality. Whenever
inspections, tests, or quality audits identify that individual
manufacturing or inspection personnel need additional training,
they shall be removed from the operation until provided with
additional training, and the required proficiency has been
demonstrated. :

4.2.3.5 Records. The contractor shall maintain records
of the training, testing, and certification status of
personnel, The records shall be available for review by
government representatives upon request.

4.2.4 Work Instructions

A 2 4 1

4,2.4.% fanufacturing and Test Planning., The ¢

B i &

a ontrac
shall have manufacturing, inspection, and test instructions
all segments of the manufacturing cycle, which shall include

10
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flow charts or other effective alternative methods of
identifying all inspection and test points. The contractor's
quality assurance crganization shall participate in the planning
and shall review and approve the ingtructions prior to release.
Instructions shall include or reference engineering
requirements, such as drawings, material specifications, process
specifications, and workmanship standards, to assure that
necessary tests and inspections are effectively performed to
verify that the product meets technical requirements. Test
instructions shall identify the characteristics to be measured,
the methods of measurement, and the point at which the test is
to be performed. The contractor shall address the following in
developing the required manufacturing inspection and test
instructions.

a. Sequence of all manufacturing, inspection and test
points to assure continuity and effectiveness of
all operations.

b. Inspection and test performance at the optimum
item indenture level to minimize repair or rework
at higher indenture levels.

c. Sufficient module level environmental testing and
burn-in.

d. Cleanliness/contamination control.

e. The adequacy of in-house handling and packaging,

.including ©provisions for protection of
electrostatic discharge sensitive items.

£, Availability and wutilization of applicable
standards.

g. Clearly defined acceptance or rejection criteria
for each inspection or test.

h. Special attention to monitor and document critical
items and their characteristics.

i, Visual aids for inspection and assembly personnel.

j. Appropriate selection, application, use, and
control of substances, chemicals, shop aids,
¢lothing, and expendable materials specified and
used in the manufacturing process (cleaning
materials, adhesives, joining material, solvents,
rags, and etc.).

k. Tooling, 3jigs, fixtures and other fabrication
equipment to be utilized.

11
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4.2.4.2 Workmanship. The contractor shall develop
methods to assure that the workmanship is adequate and meets
contractual requirements.

4.2.4.2.1 Standards. The contractor shall establish
workmanship standards. These standards can be part of design
specifications, drawings, work instructions or other readily
available specifications and standards. The criteria in the
workmanship standards shall comply with contractual
requirements. All standards shall define specific detailed
acceptance or rejection criteria.

4.2.4.2.2 Visual Aids. When visual aids are used to
support manufacturing or inspections, the contractor shall
identify, maintain, and control the samples, graphics, or visual
aids that show acceptable workmanship to ensure continued
usability and proper configuration.

4.2.5 Records. The contractor shall maintain a system
for the collection and analysis of quality records resulting
from the procurement, manufacturing, inspection and use of
articles and materials. Quality information shall be promptly
disseminated to all concerned areas within the contractor's
organization and .to involved suppliers when problems or
deficiencies are detected.

4.2.5.1 Analysis of Records. The c¢ontractor shall
conduct analysis of quality records for the purpose of:

a. Identifying guality trends and taking appropriate
corrective action.

b. Establishing confidence levels for products,

processes and suppliers by the review of objective
evidence of conformance.

c. Increasing the efficiency of inspection and
manufacturing operations by the judicious
consolidation of records or operations when it can
be demonstrated that such records or operations
are of no value to the program or can be combined
in a more effective manner.

4.2.5.

4.2.5.2.1 Identification and _Traceability. The
contractor shall establish a system for identification,
traceability and control of parts, materials, and assemblies
from acquisition (purchasing) through manufacturing, assembly
and delivery. Flight and c¢ritical items shall require

12
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individual identification and data retrieval which includes
(_’l_e,si_gg and manufar'i-ur1nu documentation +traceahle to their

—alla st B lal S22 MRl L G L Al »a 8T LSLT ~aal A

origin. This will prov1de the capability of tracing backward
from fabricated hardware to the records or material from which
the item, part and material originated. Identification and
retrieval shall be required through all levels of higher
assembly. The system shall provide for identification and
suitable marking of space flight hardware.

4,2.5.2.2 rdin nd Retrieval. Provisions shall be
made to record and retrieve information relating to the specific
test performed, test results, and processes on each lot of
parts. When serialization is required, controls shall be
established to ensure that identification serial numbers are
assigned in a consecutive manner. Records shall indicate
applicable part or ¢ype numbers and associated detailed
information.

4.2.5.2.3 m nt Level D Packa . The contractor
shall establish and maintain data packages for all selected
components. The packages shall contain the complete history

from the beginning of component build through final acceptance
of the component. The selection of components requiring data
packages shall be based on the criticality of the component to
the mission success of the system, single point failure
potential, the state-of-the-art of the design or processes,
performance 1levels and other pertinent factors. The term
component, as used herein, means an assembly, subassembly, or
combination of component parts mounted together, normally
capable of -independent operation and performing a discrete
function. Examples are: transmitter; power supply, reaction
control unit; which are normally tested as separate units. A
part is not a component. A data package is required for each
serial number of the flight and qualification items, including

crnarac awm A Wal1l a2mals - Vel wm e

1A~ -
DEFALTOD , dliud Silaii INCLIUGE &85 a minimum Llle LUJ.JUWJ.IH_-’-

a. Complete component build history starting at the
lowest level of assembly.

b. Compiete build inspection and test records,
including physical and functional discrepancies,
their resolution, and repair and rework history.

C. Test history including failures and anomalies
during component test, resolution, and retest.

d. Cumulative operating time or number of cycles when
applicable, or specified by another requirement.

e. Component as-built configuration description.

[
(73]
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Records reflecting traceability of parts,
materials, and subassemblies installed.

Storage history.

History of the component from the time it is first
integrated into a higher assembly, to include;
initial installation date; removal date(s); reason
for removal; discrepancy and failure history; and
*.raceability references to all inspection,

div~repancy, failure, rework, repair and retest
pap-.work.

Vehi~!=a Level Data Packages. The contractor

shall establish and n~‘ntain a data package for each serial
numbered vehicle. The -~-ta package shall contain the complete
integration and test his..ry starting with subsystem integration
and continuing through fii-«" acceptance test of the vehicle.
Each package shall contain .. a minimum the following principal

data:

4,.2.5.2.5

Build Log

Inspection History

+1

e LT3
i

.
~a
ogiCaasx i8S

As-built Configuration Status

A record of failure, anomalies. variations, and
deviations identified . during velicle level or
system level test {(including any re-est) and their
resolution.

A record of failures, anomalies, variations, and

deviations identified by the Material Review Board
for vehicle details.

Component/equipment time recording status on time
sensitive items.

Modification history including a 1list and
description on any modification approved and
scheduled for retrofit.

Installation history of traceable components
including removal and replacement history.

Data Package Pedigree Review. The contractor

shall conduct vehicle and component: data package reviews
including the review of each critical hardware item and major

)
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hardware component of each space and launch vehicle. The

hardwarao
ACH A LAVY

: .
reviews shall be conducted to verify that all I are, parts,

materials, and components, have been manufactured and tested in
accordance with current design documentation, test procedures,

and related documentation. The review effort shall ensure that:

a. Decisions, dispositions, corrective actions, or
recommendations are evaluated against appropriate
criteria and previous history data.

analyzed, evaluated and dispositioned.

C. Records are progressively reviewed and made part
of the overall acceptance criteria.

4.3 FACILITIES AND STANDARDS
4.3.1 Drawings, Documents., and Changes. Product gquality

shall be a major consideration in the contractor's design and
development efforts. The contractor shall ensure that drawings,
specifications, and technical dJdocuments and changes thereto
contain adequate requirements and criteria for determining and
controlling the quality of all items purchased or produced by
the contractor.

4.3.2 Design_ Reviews. The contractor's internal design
review program shall include participation o¢f the quality
assurance organization. This should consist of review and
approval of. all design disclosure technical documentation, and
changes thereto, prior. to formal document release. The review
shall provide for independent evaluation by personnel
knowledgeable and experienced in the quality assurance and
control aspects of the manufacturing process. As a minimum the
following characteristics shall be considered:

a. Features that enhance the practicability of
inspection, measurement, and verification of
conformance to design requirements, including
acceptance regquirements.

b. Adequacy of provisions to perform testing to
verify functional integrity and specified
performance,

c. Allocation of test points for maintainability
consideration.

d. Identification of unnecessary and unrealistic

design complexity.

15
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e. Evaluation of the extent to which single point
failure modes and mechanisms have been eliminated,
or compensating features included.

f. Features that enhance ease of manufacturing.
a. Unique or new tooling regquirements.

h. Complete, clear and unambiguous expression and
display of technical requirements in drawings, -
specifications, other engineering documentation,

A nrarcoce cetanAardco
ang process stanaardgas.

i. Specification of nominal useful 1life, and
identification of limited life items, and storage
limits.

j. Necessity and feasibility of special evaluation or

inspection methods, including destructive and
nondestructive evaluations.

4.3.3 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 established 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

. . . . .
x4 + AEES
testing eguipment 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.

4.3.4 Productiogn Tooling Used as a Media of Ingpection.
The contractor shall control production tooling used as a media

cf inspection to assure continued accuracy between periods of
tool proofing.

4.3.4.1 Records. The contractor shall maintain records
of tool proofing which provide for each tool the date last

proofed, condition found, maintenance performed and date of next
proofing.

4.3.4.2 Intervals. The contractor shall analyze the
records of tool proofing in order to shorten intervals as
required to assure continued accuracy, or to lengthen intervals

when the results of previous tool proofing provide definite
indications that such action does not adversely affect the .
accuracy of the tool.

16
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4.4 CONTROL OF PURCHASES

4.4.1 Responsibility. The contractor shall establish a
supplier gquality program in accordance with MIL-STD-1535.

4.4.1.1 Source Inspection. The contractor shall provide
resident or itinerant gquality assurance representative(s) at

- aidioa QI (R N Q2o lll QLT v liL Loy

subcontractor and vendor facility(s) to prov1de survelllance of
the contractor requirements. The requirement for a resident
quality assurance representative shall be based on item design,
mission criticality, subcontractor or supplier past performance,
and other pertinent factors. The c¢ontractor shall have
instructions for each resident or itinerant quality assurance
representative to delineate their responsibility and authority at
the subcontractor or vendor facility.

4.4.1.2 Group I Source Inspection. Group I purchases, as
defined in MIL-STD-1535, shall be inspected at the source by the
contractor.

4.4.1.3 Intracontractor Work Avthorization. All
intracontractor work transferred between departments, divisions,
or other organizational segments shall be controlled to assure
compliance with the technical quality requirements of the
contract.

4.4.2 Purchasing Data. The contractor shall develop and
maintain a matrix of all the quality assurance requirements
imposed by the item specification(s), this standard, and the
contract versus the. items being procured for  the program. The
matrix shall be used in. the guality assurance review of
procurement documentation to provide a consistent and effective
application of quality program requirements.

-

4.5 MANUFACTURING CONTROL

4.5.1 Prod ion Pr in nd Fabri

4.5.1.1 Certification. The contractor shall establish a
method to certify the qualification of the machines, egquipment,
and procedures used in complex, critical operations. Records
shall be maintained of the qualifying test performed and the
results of such tests. Machines, equipment and procedures shall
be recertified as indicated necessary by the results of quality
trends or when major process changes are made (i.e., such items as
material thickness, design, power source, capacity, voltage, or
density).

4.5.1.2 Cleanliness, Contamination nd rrosion C ntrol.

L1 12BN Ak ramakAar ehall et =S ] o i £ar N TN, R I e
Fayys—i UllLL QL LUV L willl L L LTV LW [» FY LW LUCIILJ.L_Y LI L..LQSGILJ.J.ILUDD;
contamination and corrosion control requirements derived from

17
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hardware specifications and ensure that procedures are developed
to adequately protect the hardware during manufacturing, storage

and transportation. Implementation of controls shall be monitored
by quality assurance on a regular basis.

4.5.1.3 Control of Physical Environment. The contractor
shall ensure through periodic audit that the physical environment
(such as temperature, humidity, light, arrangement of work areas,
or arrangement of machines and equipment) is controlled to
preclude inadvertent damage to hardware and to prevent unsafe
conditions in all work and storage areas.

4.5.1.4 Critical TItem OQuality Control Reguirements. The
contractor shall establish and maintain appropriate critical item
control. This shall be in accordance with MIL-STD-1543, the
"Critical Item Control Plan” if required by contract (Reference
Appendix G, MIL-STD-1543). Purchase orders for critical items
shall specify special transportation, handling, and storage
requirements. Manufacturing shall 1include any special
instructions in the appropriate planning shop folders, process
plans, log books, and related documents controlling the
manufacturing and movement applicable to in-house manufacturing.
Components or materials selected for preferential treatment shall
be conspicuously marked or tagged to alert personnel of special
requirements. These items shall be segregated or have
distinctively marked fixtures and locations in all stock rooms,
holding and staging areas. Such items shall be regularly and
systematically inspected for condition of expired time, cycle, or
calendar life. Items with expired time, cycle, or calendar life
shall be identified as nonconforming and properly dispositioned.
Hardware audits of selected critical components shall be
periodically conducted to verify the adequacy of work instructions
and standards being used.

4.5.1.5 Electrostatic Discharge Control Program.
Procedures shall be established for the surveillance of the
electrostatic discharge control program implementation. This

shall include identification of items susceptible to electrostatic

discharge and protective features to prevent such damage. As a
minimum this should include:

a. Design criteria

b. Protected work areas and protective clothing

c. Process controls and workmanship standards

a. Handling, packaging, transportation and storage
e. Training

f. Marking of documentation and hardware

18
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4.5.1.6 Nondestructive Evaluation. Nondestructive
evaluation methods, verification techniques (and attendant
equipment and facilities), which are wused to perform
quantitative measurements, integrity analysis, and
nondestructive testing, shall be controlled and integrated into
the contractor's qualification, calibration, certification and
standards procedures. Nondestructive evaluations for hardware
flight configurations shall be performed by personnel proficient
and certified in the scientific field involved. Nondestructive
evaluation methods and techniques shall be encouraged when it
can be shown they will enhance productivity, and provide
increased assurance of the gquality and integrity of flight
hardware,

4.5.1.7 Hardware Audit. The contractor shall plan and
conduct hardware audits of each flight and critical item
beginning at the start of assembly and at progressive levels of
assembly and test to demonstrate that contract, drawing, and
specification requirements have been met on all articles and

materials, procured or produced. The audit shall be oriented
toward identifying significant anomalies, including trends,
deviations from expected norms, and marginal conditions. The

audit shall consist of a detailed assessment of the quality of
the item and its manufacturing to include:

a. Identification of potential design and layout
problems which could cause 1latent defects or
marginal performance.

b. .. Verification that current manufacturing test
methods and controls are producing repeatable
products.

c. A review of manufacturing problems, if any, which

could be alleviated by additional (or revision of)
engineering information.

ad. Verification that critical parameters are measured
and verified by applicable test procedures.

e, Decisions, dispositions, corrective actions, or
recommendations are evaluated against appropriate
criteria and previous history data.

£. Anpomalies noted or observed during review are
analyzed, evaluated and dispositioned.

g. Records are progressively reviewed and made part
of the overall acceptance criteria.

19
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h. Identification and resolution of the differences
between as-built and design documentation,

4.5.2 Compl Item In ion and Test.. Prior to
shipment of a contract end item, the contractor shall review
objective evidence generated during manufacturing and test of
the item to assure that all work sequences have been
satisfactorily completed and that all nonconformances have been

resolved. The contractor shall maintain records and findings of
final review.

4.5.3 Statistical OQuality Control and Analysis. Wnen
sampling quality techniques are used, the contractor shall
maintain control charts indicating the effectiveness and level
of statistical quality control. When sampling inspection is
used, the contractor shall provide the Government representative
with information explaining the customer risk.

4.6 NQONCONFORM

£ % j = P T VNN ﬂ'!h"'!‘—" Mha MArAamberambars L - Y e ot - ] -3 T 4= -~
e Ua L FAY = AR Fy 4 AL L F ¥4 wUilLi Gl LUl -~ D chHUIIQJ-U.I.C Wi

assure that all items submltted to the Government for acceptance
are in compliance with contract technical requirements.
Material not conforming shall be segregated and controlled in
accordance with MIL-Q-9858, MIL-STD-1520, and this standard.

4.6.2 Nonconforming Material Disposition. The
disposition of nonconforming material shall be in accordance
with MIL-STD-1520 as supplemented by this standard. The
Material Review Board is the anly- contractor constituted board
authorized to .determine, or- recommend to the Government,
disposition of nonconforming material. The rights of the
Government regarding acceptance or rejection of nonconforming
material apply.

4.6.3 Other Dispositions. Nonconforming material that is
determined to be unacceptable for space flight applications
shall be clearly marked to identify specific limitations.
Precautions shall be initiated to prevent the subsequent use
with, or installation in, flight hardware.

4.6.4 Cost of OQuality. The "“cost of quality"
requirements shall include the cost data requirements of
MIL-8TD-1520. The cost data will be used by management to
establish measurement parameters for evaluation of manufacturing
planning and manufacturing process in attaining suitable yield
and product quality.
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SECTION 5

DETAILED REQUIREMENTS

(not applicable)
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SECTION 6
NOTES
The contents of this Notes section are intended for use by
Government Aquisition personnel for guidance and information only,

6.1 INTENDED USE

This standard is intended for use in acquisition contracts for
selected space vehicles, upper stage vehicles, payloads, and launch
vehicles. The standard would be cited in the contract schedule,
the general provisions, or the statement of work as applicable to
specify the quality program requirements for the wvehicle
acquisition. Note that this standard would not normally be used in
the acquisition of other types of equipment, such as ground
equipment. However, many space and launch vehicle acquisition
contracts also include other types of.items, such as the associated
ground equipment. The wording in this standard states that only
the requirements of MIL-Q-9858 would be imposed by this standard
for the ground equipment or other elements of the acquisition that
are not part of the wvehicle. Specific wording in the Statement of
Work of the contract 1is required to achieve any other
interpretation.

There may be acquisition contracts for some other type of
equipment requiring high reliability where the special guality
program requirements for vehicles as stated in this standard should
be applied. For those equipments, a statement should be included
in the contract or the statement of work that the words *space and
launch vehicle® in this standard are to be interpreted as the
applicable equipment. Therefore the requirements in the standard
for space and launch vehicles would be interpreted as applying to
the gquality program requirements for the acquisition of the
applicable equipment. Specific wording in the Statement of Work or
the contract is required to avoid any possible misinterpretation or
misapplication.

6.2 TAILORED APPLICATION

The quality program requirements in each contract should be
tailored to the needs of that particular acquisition. Military
specifications and standards need not be applied in their
entirety. Only the minimum requirements needed to provide the
basis for achieving the quality standards required should be
imposed. The cost of imposing each requirement of this standard
should be evaluated by the program office against the benefits that
should be realized. However, the risks and potential costs of not
imposing requirements must also be considered. All tailored
applications of this standard shall be clearly identified in the
compliance document section of the Statement of Work of the
contract.

L= ¥ RN
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6.3 DATA ITEM DESCRIPTION

When this standard is used in an acquisition and data are
required to be delivered, the data requirements identified below
shall be developed as specified by an approved Data Item
Description (DD Form 1664) and delivered in accordance with the
approved Contract Data Requirements List (CDRL), incorporated
into the contract. When the provisions of DOD FAR Supplement,
Part 27, Sub-Part 27.410-6 (DD Form 1423) are invoked and the DD
Form 1423 is not used, the data specified below shall be
delivered by the contractor in accordance with the contract or
purchase order requirements. Deliverable data required by this
standard is cited in the following paragraphs.

Paragraph No. Data Requirement Title Applicable DID No.
4.1.1 Quality Program Plan DI-QCIC-80369
4.1.1 Software Quality Evaluation Plan DI-MCCR-80010

(or equivalent)
(Data item descriptions related to this standard, and identified
in Section 6 will be approved and listed as such in DoD
5010.12-L, Acquisition Management System and Data Requirements
Control List (AMSDL). Copies of data item descriptions required
by the contractors in connection with specific acquisition
functions should be obtained from the Naval Publications and
Forms Center or as directed by the contracting officer.)

6.4 SUBJECT TERM (KEY WORD) LISTING

Inspections
Manufacturing
Quality

Quality program
Records

Testing

6.5 CROSS REFERENCE MATRIX TO MIL-Q-9858

The cross reference matrix relating the paragraphs in this
standard to the corresponding MIL-Q-9858 paragraphs is shown in
Table I.
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TABLE I. CROSS REFERENCE MATRIX TO MIL-Q-9858

Paragraph in Corresponding MIL-Q-9858
this standard paragraph identification
1 SCOPE . . it i ittt st senssanasosnssssanrossansssnannsssses 1
1.1 PURPOSGE . .ttt s s v st s s rasssrasssnarsanssrsnssssnsssas 1.2
1.2 APPLICATION. . . i ittt e voneses Gt e v s e s an st s e 1.1
2. REFERENCED DOCUMENT S . v v v s v v s raresratsrensssonennsns 2.
2.1 GOVERNMENT DOCUMENT S, . .. v i it i it r e e it et e e s meen e 2.1
2.2 ORDER OF PRECEDENCE........ f e s Gt et s e s e e 1.4
3. DEFINITIONS . i i ittt v e o enseoearsnesosnsnssoacssonnsssa

4. GENERAL REQUIREMENTS FOR THE QUALITY PROGRAM......

4.1 GENERAL . v vttt t sttt st sceastasassasssssssssassacseas 1.3
4,1.1 Quality Program PlanS.. ... cicevetaarsessssasesas
4,1.2 Policies and ProcCeduUresS.. .. cctvenosrasasrocnenens
4.1.3 Management ReviewsS.....iivretnenaronanonasnenas
4.1.4 Quality Audits. ... iietitneaeansnssonoenananns
4.1.5 Quality Program at Field Locations.......ceeu...
4.1.6 Software Quality Evaluation.......ceovvvvveevenn

4.2. QUALITY PROGRAM MANAGEMENT..... t s aa e c e e n e e 3.
4.2.1 Organization.....cuuiiieeeiieeeereanosesonannnens 3.1
4.2.2 ResponsSibility. e e ieerroersnossssneraneanonsas 3.1
4.2.3 Initial Quality Planning.......c.eeietenennnnns 3.2
4.2.3.1 Skill RequirementsS. ... ..o veveeneorenneonensnnas
4,2,3.2 Training ... uieee it oessnsoesstoesasesasuosennesen
4.2.3.3 Certification of Personnel.......coeeveveeonns
4.2.3.4 Recertification.....ooii it innsennancnansons
4.2.3.5 ReCOrdsS. . vvvervenesresennss et et a e s et e
4.2.4 Work Instructions..... cesearenaan - e e e 3.3
4.2.4.1 Manufacturing and Test Planning.......ccoeees-
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TABLE I. CROSS REFERENCE MATRIX TO MIL-Q-9858 (continued)

Pa;agraph in Corresponding MIL-Q-9858
this standard paragraph identification
4.2.4.2 (oD o $11F=1 4 83 o B 1 o 20
4.2.4.2.1 Standards.......... Gt e e e ea e . cr e e .
4.2.4.2.2 Visual AidS...ueueeuerens Ce s e e e e r et e et
4.2.5 Records.II.‘..-I.-"I-...Il..l‘—!‘ll.'l..l...'. 3.4
4.2.5.1 Analysis of Records..... C et et e ceven
4.2.,5.2 Completed RECOTAS ...ttt ineintnrinnnnoennnnnsas
4.2.5.2.1 Identification and Traceability..............
4.2.5.2.,2 Recording and Retrieval........oeveeneneeeeens
4.2.5.2.3 Component Level Data Packages...... teecetatnea
4.2.5.2.4 Vehicle Level Data PacKageS...eeeeeseensss .o
4.2.5.2.5 Data Package Pedigree RevVieW......:oceeeeess

4.3. FACILITIES AND STANDARDS. .. .uvcveuaa Gt et s e e 4.
4.3.1 Drawings, Documents, and Changes..... se s ve- 4.1
4.3.2 DeSign REVIEWS . .. iveeersesoeeoannssoananoannns .

4.3.3 Measuring and Testing Equipment........cvo0vee.. 4.2
4.3.4 Production Tooling Used as a Media of Inspection 4.3
4.3-4!1 Records..'tiﬂl.lllll.I-.l‘.-.....llll.... » . o
4.3.4.2 Intervals....... et ee et ar ettt e et

464i CONTROLOFPURCH;ASEL-----.-------co---u-ou-os.-.-- 5.
4.4.1 ReSPONSIDIIitY . ittt it i i ittt e enennsnsanas 5.1
4.4.1.1 Source Inspection......c.oeeeevneeas P, .

4.4.,1.2 Group I Source Inspection ....... e s e s eaeenas
4.4.1.3 Intracontractor Work Authorization.............
4.4.2 Purchasing Data..... S e et s e st et natatanen seees 5.2
4.5, MANUFACTURING CONTROL S . . 4t v c ot v et nenatnenncconcos 6.
4.5.1 Production Processing and Fabrication........... 6.2
4.5.1.1 Qualification or Certification.....ceeeeereueen.
4.5.1.2 Cleanliness, Contamination, and Corrosion Control
4.5.1.3 Control of Physical Environment..... e e e s s e
4.5.1.4 Critical Item Quality Control Requirement......
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TABLE I. CROSS REFERENCE MATRIX TO MIL-Q-9858 (continued)

Paragraph in Corresponding MIL-Q-9858

this standard paragraph identification

4.5.1.5 Electrostatic Discharge Control Program........

4.5.1.6 Nondestructive Evaluation. .......cu e e eeeeannn

4.5.1.7 Hardware Auditf... .o ie i vrnnnenssnrnsnsoeeneans

4.5.2 Completed Item Inspection and Test.............. 6.3

4.5.3 Statistical Quality Control and Analysis........ 6.6

4.6. NONCONFORMING MATERIAL CONTROL . . vttt e vrnnreennns 6.5

4.6.1 ResSpPONnSibIlity. i vv it rii it s ier it aeneranseansraneeas

4.6.2 Nonconforming Material Disposition..............

4.6.3 Other DisSpoSitionS..veee vt oreeneseseranonans

4.6.4 Cost Of Quality.. .o iiiin it eneennoeronannnnss 3.6

A 5 DETAILED REQUIREMENTS......... P
w

6. HOTE S . ittt ittt ittt aatsonnatsssssessasssosonssvennsesa 8
6.1 INTENDED USE ittt ettt esensesotsoesestststonataaneneas

6.2 TAILORED APPLICATION. . i vttt s evernarerasscansesasass

6.3 DATA ITEM DESCRIPTION .....¢ ittt vnrnersrarssneans

{The following subjects in MIL-Q-9858 are not supplemented in
this standard)

- Corrective ACLiom. . v v vt et iinnnsnnnssnnsssnssenes 3.5
- Use of Contractor's Inspection Equipment.......... 4.4
- Advanced Metrology Requirements.........coveuunnenn 4.5
- Materials and Materials Control.........veevinannn 6.1
- Handling, Storage and Delivery. .. ..ot ennnnnns 6.4
- Indication of Inspection Status...........ci0vea.. 6.7
- Government Inspection at Subcontractor or Vendor.. 7.1
- Government Property.. ... . e it et eensanseacancss 7.2

Custodians Preparing Activity
Air Force - 19 Air Force - 19

{(Project No. QCIC-F(071)
Document 1276b/Arch 1205b
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