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M LI TARY SPECI FI CATI ON

M SSI LES, GUI DED, DESIGN AND CONSTRUCTI ON,
GENERAL SPECI FI CATI ON FCR

This specification is approved for use by all Departments and Agencies of
the Departnment of Defense.

1. SCOPE

1.1 Scope. This specification establishes the requirements for the

performance, design, construction, and inspection of guided nissiles.
Acqui sition of guided mssiles shall be covered by a detail specification or
specification sheet to be prepared by the contractor or acquiring activity.

1.2 CQassification. Mssiles designed, constructed, and inspected under
this specification are classified as follows:

a. Experinental
b. Devel opment al
Prot ot ype

c. Production

1.3 Synthesis. The following attributes of the nissile shall be
specified:

a. Type of guidance system (infrared, active, sem-active, passive,
etc).

b. Type of propulsion system (solid rocket, ranjet, turbofan, etc).

Type of warhead (nuclear, high explosive, etc).

Type of control.

oo

Beneficial comrents, (reconmendations, additions, deletions) and any
pertinent data which may be of use in inproving this docunment should be
addressed to the Naval Air Engineering Center, Engineering Specifications

and Standards Departnment (Code 93), Lakehurst, NJ 08733, by using the

' sel f-addressed Standardization Document |nprovenent Proposal (DD Form

, 1426) appearing at the end of this docunent or by letter.

FSC 1410
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1.4 Mssion profile. The mssion profile of the guided mssile shall be
specified.

2. APPLI CABLE DOCUMENTS

2.1 Covernment docunents,

2.1.1 Specifications, standards and handbooks. Unless otherw se
specified, the follow ng specifications, standards and handbooks of the issue
listed in that issue of the Department of Defense Index of Specifications and
Standards (DoDI SS) specified in the solicitation forma part of this
specification to the extent specified herein.

SPECI FI CATI ONS
Mlitary

ML-P-116 Preservation - Packaging, Methods of

DOD- D- 1000 Draw ng, Engineering and Associated List

M L- M 3947 \\i ght and Bal ance Control System for Quided
M ssiles and Space Launch Vehicles

M L- B- 5087 Bonding, Electrical, and Lightning Protection,
for Aerospace Systens

M L-T- 5422 Testing, Environnental, Airborne Electronic and
Associ ated Equi pment

M L- E- 6051 El ectromagnetic Conpatibility Requirenents,
Syst ens

M L-H 6875 Heat Treatnment of Steels (Aerospace Practice,
process for)

M L-F-7179 Finishes and Coatings: Protection of Aerospace
Weapons Systens, Structures and Parts; Ceneral
Specification for

ML-S 7742 Screw Threads, Standard, Optinmum Selected Series:
General Specification for

M L- E- 8189 El ectronic Equipment, Mssiles, Boosters and
Allied Vehicles, General Specification for

M L-1-8500 I nterchangeability and Replaceability of
Conponent Parts for Aerospace Vehicles

M L- A- 8591 Airbcrne Stores, Associated Suspension Lugs, and
Aircraft Store Interface (Carriage Phase),
General Design Criteria for

M L- M 8856 Mssiles, CGuided, Strength and Rigidity, Ceneral
Specification for

M L- A- 8868 Airplane Strength and Rigidity Data and Reports

M L- P-9400 Plastic Lam nate Materials and Sandw ch

Construction, G ass Fiber Base, Low Pressure
Aircraft Structural, Process Specification
Requi renment s

M L- D 18243 Denonstration of Airborne Target and Mssile
Systens, Ceneral specification for



SPECI FI CATI ONS - Conti nued.

Mlitary
M L-T- 18303

M L- N- 18307

M L-s-23069

M L- H 46855

STANDARDS
Feder al

FED- STD- 595

Mlitary
M L- STD- 108

- STD-129
- STD-130
- STD- 167
-STD-176

-

- STD-210
- STD- 454

[

—

- STD-461

—

- STD- 648
-SsTD- 681
-STD- 704

- STD-781
- STD- 785

—

- STD- 810
- STD- 838
- STD- 882

-

- STD- 965
- STD- 1316
- STD- 1367

=IZTEZ O EZ Tz 2T KZXT T OEE o=
—

-

M L- STD- 1385
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Test Procedures, Reproduction, Acceptance and
Life for Aircraft El ectronic Equipnent, Format for
Normencl ature and ldentification for El ectronic,
Aeronautical, and Aeronautical Support Equipnent
I ncluding Gound Support Equi pment

Safety Requirements, Mnimum for Air Launched
Cuided Mssiles

Human Engineering Requirenents for Mlitary
Systens, Equipment and Facilities

Col or (Requirements for Individual Color Chips)
(3 x 5 Suppl enents)

Definitions of and Basic Requirements for
Enclosure for Electric and Electronic Equi pnent
Marking for Shipment and Storage

I dentification Marking of US. Mlitary Property
Mechani cal Vibrations of Shipboard Equi pnent

Hei ght and Bal ance Data Reporting Forns for
Quided Mssiles and Space Launch Vehicles
Cimtic Extrenes for Mlitary Equi pment
Standard General Requirements for Electronic
Equi pnent

El ectromagnetic Interference Characteristics
Requirements for Equi pnent

Design Criteria for Specialized Shipping

Cont ai ners

I dentification Coding and Application of Hook Up
and Lead Wre

Aircraft Electric Power Characteristics
Reliability Tests: Exponential Distribution
Reliability Program for Systems and Equi pment
Devel opment and Production

Environmental Test Methods

Lubrication of Mlitary Equi pment

System Safety Program for Systenms and Associ at ed
Subsystens and Equi pment: Requirenments for
Parts Control Program

Fuze, Design Safety, Criteria for

Packagi ng, Handling, Storage, and
Transportability Program Requirenents (For System
and Equi pnents)

Preclusion of ordnance Hazards in El ectromagnetic
Fields; GCeneral Requirements for

3



STANDARDS - Conti nued.

Mlitary
M L- STD- 1472
M L- STD- 1648
M L- STD- 1670

M L- STD- 1679
M L- STD- 1695

HANDBOOKS
Mlitary
M L- HDBK- 5

M L- HDBK- 23
M L- HDBK- 235

2.1.2 Other Government
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Human Engineering Design Criteria for Mlitary
Systens, Equi pment and Facilities

Criteria and Test Procedures for Ordnance Exposed
to Aircraft Fuel Fire

Environnental Criteria and Quidelines for
Air-Launched Weapons

Weapon System Sof tware Devel opnent

Envi ronnents, Wrking, Mninum Standards for

Metallic Materials and Elenents for Aerospace
Vehicle Structures

Structural Sandwi ch Conposites

El ectromagnetic (Radiated) Environment

Consi derations for Design and Procurement of
Electrical and Electronic Equipment PART-1

docunents, drawings, and publications. The

following other Governnent docunents, draw ngs, and publications foma part
of this specification to the extent specified herein.

DEPARTMENT OF DEFENSE

DOD 4145. 26

DOD Contractor’s Safety Manual for Ammunition,
Expl osi ves ( MRA&L)

NAVAL Al R SYSTEMS COWWAND ( NAVAI R)

AS-4449
W6- 6536
AR-29

AR- 106

Mlitary
M L- BUL- 544

Safety Requirenents for Air Launched Quided
Mssile, Target Drone, Aircrew Escape, and Rocket
Propul sion Systens

Process Specification, Procedures and
Requirenents for Preparation and Sol dering of
Electrical Connections

Frequency Allocation and Equi pment Spectrum
Signature, Requirenments for

Commonal ity of Digital Conputer Hardware and
Programming Languages within a Wapon System
Requirenents for

List of Federal/Mlitary/lIndustry Specifications
and Standards and Navair Series Docunents
Approved by the Naval Air Systens Command

(Copies of specifications, standards, handbooks, drawi ngs, and
publ i cations reguired by manufacturers in connection with specific acquisition

functions shoul

be obtained fromthe contracting activity or as directed by
the contracting officer.)

4
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2.2 Oher publications. The follow ng docunment(s) forma part of this
specification to the extent specified herein. The issues of the documents
which are indicated as DoD adopted shall be the issue listed in the current
DoDI SS and the supplenent thereto, if applicable.

AMERI CAN  NATI ONAL STANDARDS | NSTI TUTE

ANSI B 46.1 Surface Texture (Surface Roughness, Waviness and
Lay)

(Applications for copies should be addressed to the American Nationa
Standards Institute, 1430 Broadway, New York, New York 10018.)

(I'ndustry association specifications and standards are generally available
for reference fromlibraries. They are also distributed anong technica
groups and using Federal agencies.)

3. REQUI REMENTS

3.1 Detail specification or specification sheet. The individual item
requi rements shall be as specified herein and in accordance with the
applicable detail specification or specification sheet. In the event of any
conflict between the requirenents of this specification and the detail
specification or specification sheet, the detail specification or
specification sheet, as applicable, shall govern. (If a specific requirement
specified herein is not required for an item it shall be so indicated on the
specification sheet (eg Shock - NA)).

3.2 First article. Wen specified, a sanple shall be subjected to first
article inspection (see 4.8. and 6.3).

3.3 Major conponets list. Mjor conponents which conprise the mssile
shall be listed as follows (see 3.9):

a. Development missiles: Mjor component Identification shall be
arranged in an indetured relationship.

b. Production mssiles: The relationship amng major conponents that
make up the missile shall be arranged in a specification tree.

3.4 Government property |ist.

3.4.1 CGovernnent furnished property list. Government furnished
equi pment, which the nmissile shall be designed to incorporate, shall be
listed. This list shall identify the property by reference to its
nomencl ature, specification nunber or part nunber, quantity per mssile
wei ght, etc.

3.4.2 Covernment |oaned property list. A list of Government property
| oaned to the contractor for use with the mssile shall be conplied and I1isted

(see 3.4.1).
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3.5 Design disclosure. Engineering draw ngs and associated data shall be
prepared in accordance with DOD D 1000.

3.6 Materials.

3.6.1 Flammable materials. The use of materials, excluding those used in
war heads, which may support conbustion, or be capable of causing an expl osion
shal | be avoi ded.

3.6.2 Wring (hook-up). Hook-up wire shall be in accordance wth
M L- STD-454, Requirenent-20. The size of wire |leads supplied integrally wth
parts shall be controlled by the specifications for those parts. In addition,
l'i ghtweight insulated wire including shielded and nulticonductor construction
acceptable to the acquiring activity may be used. wiring size shall be at
| east 22 Anerican wire Gage (AWG.

3.6.3 Insulation on conductors. Sleeve insulation may be used on
conductors provided slippage which woul d expose the conductor is prevented.

3.6.4 Soldering. Soldering shall be in accordance with M L-STD 454,
Requi rement 5 and W5- 6536.

3.6.5 Resistance welds for electrical connections. Resistance welds for
electrical connections shall be in accordance with ML-STD 454, Requirement 24.

3.6.6. Electron beamwelding. Electron beam wel ding techniques may be
used.

3.6.7 Encapsul ation and enbednent (potting). Encapsulation and enbednent
(potting) shall be in accordance with ML-STD 454, Requirement 47.
Pol yurethane elastomeric materials, so used, shall have been tested and found
suitable for the mssile environnent.

3.6.8 Elastoneric materials. Elastoneric conponents shall be fabricated
from materials having maxi num practicable ozone and aging resistance
consi stent with performance requirenents.

3.5.9 Selection of materials, processes and parts. Selection of
materials, processes and parts shall be in accordance with docunents listed in
ML-BUL-544. Materials, processes or parts not listed in these documents
shal | be considered as nonstandard items. Standard components listed on the
appl icable Qualified Products List (QPL) shall be used whenever possible.
conmponents not |isted on QPLs are considered as nonstandard units, and shall
be used only when standard components are not suitable for the design
application, and when specifically approved by the acquiring activity.
Selection of parts shall be conducted in accordance with M L-STD 965.

3.6.10 Misture and funqus resistance. Mterials in conpliance wth

M L- STD-454, Requirement 4 shall be used which shall resist damage from

moi sture and fungus. Protective coatings shall not be acceptable as moisture
and fungus preventatives on parts which |lose the coating during the nornal
course of inspection, maintenance, periodic tests, and normal operations

b
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3.6.11 Fibrous conposite construction. The specific acceptance by the
acquiring activity of the use of fibrous-conposite construction for mssile
structures, and the acceptance of all contractor-prepared process
specifications for such construction shall be based on the demonstrated
suitability of construction when used in mssile structures, which are in al
respects representatives of production design and construction, and are
subjected to the required operating environnents. These requirenents pertain
to all airframe structures which are required to sustain |oads under take-off,
flight, landing, ground handling, and |aboratory test conditions, and which,
if failed or excessively defornmed, would cause uncontrollable motions of the
mssiie within the flight envelope. Specific test and data requirenents shal
be as specified in applicable contractual specifications. Al reinforced
plastic construction, including |amnates and sandw ch, shall be in
conformance with the contractor’s process specifications, prepared in
accordance with ML-HDBK-23 and ML-P-9400 and requires approval by the
acquiring activity. Each structure made of conposites shall be bonded
(electrically, mechanically, etc) to the main structure (see 4.7.1).

3.6.12 Sel ection of the conposite materials. The selection of the
materials to be used for structural applications shall take into account al
factors which affect required strength, rigidity, and structural reliability.
Such factors shall include, but are not linmted to, manufacturing processes:
static, repeated, transient, vibratory, and shock |oads; end specific effects
of operating environment associated with reduced and el evated tenperatures,
repeated exposure to climtic, erosive, and scuffing conditions, the use of
protective finishes, the effects of stress concentrations, and the effects of
fatigue |oads on conposite endurance limt and ultimate strength. The actual
val ues of properties used for structural design shall include such effects.
Appropriate repair procedures shall be established for accepted applications
of fibrous-conposite construction in mssile structures for subsequent
incorporation in pertinent structural repair manuals.

3.6.13 Properties for structural design of conposite materials. In
general, reliable materials with mechanical and physical properties suitable
for use in structural design of fibrous conposites-shall be of the type which
woul d be obtained fromML-HDBK-5 for the design of conventional counterpart
metal lic structures consistent with the required operating environnents, and
such properties shall be devel oped in accordance with procedures described in
ML-HDBK-5.  However, properties which are unique for fibrous conposites, due
to their special characteristics associated with directionality of fibers and
construction variables, shall be included.

3.6.14 Mssile skin. The nissile skin shall be approved by the acquiririg
activity (see 3.21).

3.6.15 Lubricants. Mssile lubricants shall be selected and enployed in
accordance wth M L-STD 838.

3.6.16 Recycled, virgin and reclainmed materials. There is no exclusion
to the use of recycled or reclained materials and no mandate for the use of
virgin materials provided it nmeets the requirements of this specification.
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3.7 Parts.

3.7.1 Electron tubes and sem conductor devices. Electron tubes shall be
avoi ded whenever possible; however, when avoidance is not possible, the
el ectron tubes shall be in accordance with ML-STD 454, Requirenent 29 and
sem conduct or devices shall be in accordance with ML-STD 454, Requirenent
30. Metallic oxide rectifiers shall not be used, except as applied to netal
oxide semconductor field effect transistors and integrated circuits.

3.7.2 Connections. Printed wiring boards utilizing edge board contacts
may be used, provided they do not prevent neeting the equi pnent performance
requirenents.

3.7.3 Threaded parts. Threaded parts for electronic equipnment shall be
in accordance with ML-E-8189. Threads shall conformto ML-S7742. Inserts
shall be provided for internal threads in soft metals and nonnetallic
materials subject to frequent disassenbly or adjustnent.

3.7.4 Electrical connectors. FElectrical connectors shall be in
accordance with ML-STD-454, Requirement 10. To ninimze personnel hazard and
prevent shorting of live circuits, “live” or “hot” contacts, where practical,
shal | be socket-type rather than pin type. Electrical connectors shall be
“scoop proof.”

3.7.5 Seals and Connections. Seals and connections subject to
deterioration shall be mnimzed and readily replaceable.

3.8 Design and construction.

3.8.1 Loads. Deflections caused by free flight, captive flight, catapult
and arrested landing, handling and fatigue |oads shall not degrade the
performance of the mssile.

3.8.2 Interfaces. The missile shall be dinensionally, physically,
electrically, operationally and functionally conpatible with the follow ng
interfaces:

2. Between missile subsystens (guidance, stabilization, armanent,
power, propulsion and airfrane).

Between missile and missile launch system

Between missile and aircraft fire control system

Between mssile and ground support equipnent.

Between missile and mssile test equipnent.

Between contractor furnished mssile conponents and Gover nnent
furnished mssile conponents.

Physical and functional interfaces shall be specified under both static and
dynam ¢ condi tions.

3.8.2.1 Air_launchi nlg. The mssile design shall be coordinated with the
launching aircraft and the associated |aunching equipnment. The mssile design

shall be coordinated with the launching aircraft with respect to aerodynamc

and dynamic conpatibility and critical dinensions and shall require a m ni num

of nodifications to the launching aircraft. The mssile shall be capable of

rapid installation with respect to the launching aircraft. Launching

positions shall be selected to provide mninmum problems with respect to the
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effect of mssile propul sion exhaust and eject on aircraft engine performnce
aircraft skin and structure, canopy, wing characteristics, surface controls,
etc.  Mssile installations adjacent to jet engines or after burners shall be
avoided if possible. \Were adjacent installations are made, proper cooling,
insulation and other techniques to limt environnental tenperature and ot her
effects shall be used.

3.8.2.2 Surface launching {ground or water). The mssile design shall be
coordinated with the launching equipnent to assure satisfactory performance
under all the conditions encountered in operational use and shall be capable
of withstanding all notions of the launcher or undercarriage in catapult
take-of f and arrested |anding.

3.8.3 Strength and rigidity. Strength and rigidity shall be provided in
accordance with ML-M8856 except as noted for conposites (see 3.8.4). \eight
variations of government furnished equipnent (GFE) and government responsible
changes shall not increase or decrease the design gross weight specified
herein unless specifically stated otherwi se by a contractual change. In the
event of overweight of government furnished equipment, strength shall be
provided for the actual weight of the government furnished equipnment. Any
wei ght increase incurred by providing strength for Governnent furnished
equi pment overwei ght shall be considered as governnent responsibility and
shall be negotiated with the acquiring activity.

3.8.4 Conposite. The design and construction of the conposite shall be
such as to assure that fatigue |oads consistent with the planned operationa
enpl oynent shall not reduce structural strength and rigidity below |evels
required for adequate performance during the lifetime required for the
structure.  The strength and structural reliability of adhesives shall be
substantiated for the effects of static, fatigue, and vibratory |oads, and
reduced and el evated tenperatures.

3.8.5 Structural sandwi ch conposites. The fabrication of sandw ch
construction shall be in accordance with provisions of ML-HDBK-23 and shal
be such as to preclude the entrance, accunulation and entrapment of water or
other contaninants within the core structure. Perforated core (metallic or
ot herwi se) shall not be used.

3.8.6 Special working provisions. Special working provisions shall be in
accordance with M L-STD 1695

3.8.7 Watertightness. The mssile shall nmeet the requirenents for
spraytight enclosures as defined in ML-STD-108. If necessary, blow out plugs
shall be used in rocket motors to prevent water intrusion.

3.8.8 Jettisoning or separating of parts. The mssile design shall
provide that material jettisoned or separated in flight shall be kept to a
mninum in nunber, size, and weight. Were necessary and practicable, means
of disintegrating such parts upon their leaving the mssile shall be used

3.8.9 Physical references. Physical references shall be provided for
neasuring and |eveling-each mssile for weighing and assenbly alignnent.
Structural menbers which are parallel to the reference planes shall preferably
be used as jig points for taking measurements. Aternatively, leveling |ugs
and jig point fittings shall be provided. If such fittings are externally
located, they shall be readilY detachable, where necessary, to prevent adverse
affects on mssile performance.
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3.8.10 Assenbly and handling. The nmissile design shall allow attachment
of renovable surfaces in 1 mnute or less by four men without special tools or
use of detachable screws. The missile design shall provide a handling break
between the missile armanment and propul sion sections, formng two handling
pi eces which shall be disassenbled or reassenbled within 15 mnutes. Assenbly
of parts shall be acconplished such that damage is not incurred by any part of
the assenbly. Threaded parts shall show no evidence of cross threading or
other damage. The missile design shall be coordinated with the design of the
shipboard, aircraft, or |and-based handling equipnent to allow ease of
handling mssile sections and assenbled mssiles. Handling provisions shall
not adversely affect mssile performance. The nissile shall be clearly marked
showing the proper location of support when the missile or mssile sections
are normally placed on supports such as dollies or slings to prevent damage tc
fragile sections or conponents. Al external provisions subject to damage in
shipping and handling shall be protected by substantial, easily renovable
guards, or shall themselves be easily renovable and replaceable. The design
for handling shall include provisions for tow ng, hoisting, jacking
retrieving, and simlar operations, as required.

3.8.11 Sectionalization. Wen necessary to facilitate handling,
transportation, and storage, mssiles shall be of sectionalized construction
adaptable to rapid field or fleet assenbly. In general, sectionalization
shal | allow separate storage of explosives or hazardous materials. \Were
practicable, each operating system shall be contained within a single section
to facilitate storage, assenbly, handling, maintenance, and periodic test.

3.8.12 Access and inspection. Access doors or renovable covers shall be
provided and located as required for inspection, test, lubrication, drainage,
fuzing, and adjustnment and replacenent of parts consistent with the mssion of
the mssile. The airframe shall avoid (1) use of structural doors through
which |oads must be transferred, and (2) airframe sag which may present a
door-to-opening alignment difficulty. Access openings shall be of sufficient
size to furnish an adequate view of the parts to be inspected, to provide
anpl e access to parts involved, and to permit disconnection and renmoval of a
part without having to remove other parts or units not affected. The doors or
covers shall be externally flush, easily opened and held securely closed by
approved type fasteners, and shall be so designed that the action of the
slipstream shall tend to keep these doors closed in flight. Screws used as
fasteners for access openings shall be of identical length and dianeter for
each opening insofar as practicable. \Wen screws of different length are
required for an opening, a nethod of differentiation (such as a diffe[ent
diameter for each length of screw) shall be used. Captive fastener units
shal | be used.

3.8-13 Quick disconnect and unitized itens. The maxi mum practical use
shall be made of wunitized construction with automatic alignment tc facilitate
installation and quick disconnect of those items requiring renoval for
servicing or maintenance purposes.

10
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3.8.14 Mdul arization. To the extent practicable, the detail design of
the interior electronic arrangements, assenblies and subassenblies shall
incorporate the nodul arization concept conmensurate with the state of the art,
and shall include accessible test points to facilitate |ocation of faulty
nmodul es.  Faulty modul es shall be removable without major disassenbly of the
mssile. Mdules shall be provided with adequate test points to facilitate
their maintenance.

3.8.15 Standards of nmanufacture for el ectronic equipnent. Fabrication of
el ectronic equi pment shall be in accordance with M L-E-81809.

3.8.15 Mechani zed production (Including printed circuits). Mchanized
production (including printed circuits) shall be in accordance with ML-E-8189,

unl ess otherw se specified herein.

3.8.17 Conputer design. The design of enbedded conputer elenments shall
conply with the requirenments of AR-106. Al mcroprocessors incorporated In
the mssile shall be designed to utilize an identical mcroinstruction set and
format. Conmputers and conputer elenents shall be designed to be conpatible
with governnent furnished equi prent (GFE) to be included in the mssile.

3.8.18 Conputer software design. Conputer software for programing,
operating, testing, or supporting the embedded conputer shall be designed in
accordance with ML-STD 1679 to efficiently utilize the hardware to neet
performance requirements. The conputer firmware shall also be designed,
docunmented and tested in accordance with the conputer software requirenments of
this specification and M L-STD 1679.

3.8.19 Conputer docunentation. The follow ng conputer docunments shall be
prepared in accordance with ML-STD 1679:

Interface Design Specification (I1DS).

Program Performance Specification (PPS).
Program Desi gn specificaton (PDS).

Program Description Docunent (PDD).

Data Base Design Document (DBD).

Program Package Document .

Operator’s Manual (QOV).

System Qperator’s Manual (SOV.

Software Quality Assurance Plan.

Sof tware Configuration Management Plan (SO P).
Sof tware Devel opment Pl an.

Sof tware Change Proposal (SCP)/Software Enhancement Proposal
(SEP).

m  Conputer Software Trouble Report (STR).

T IPe e 2 Oo ®

3.9 Subsystens and nmjor conponents of each subsystem

11
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3.9.1 Guidance subsystem  The guidance subsystemis the nissile
subsystem that receives and processes information fromthe target, the weapon
control system and other sources in order to determne steering signals that
are applied to the stabilization subsystem Pperformance, physica
characteristics and paraneters, when applicable, shall be specified as follows:

a. Physical characteristics

(1) Type
(2) Size and shape.
(3) Weight.

b.  Performance

(1) R,detection range (specified as a function of closing rate
and scan rate).

(R, is the range for which there is a 90 percent probability
of detecting the target.)

(2) Teo. tracking range (specified as a function of closing rate and
scan rate, if appropriate).

(T,is the range for which there Is a 90 percent probability
of obtaining a valid target track.)

3) Angle resolution and accuracy.
4) Range rate resolution gating and accuracy.
5) Range resolution and accuracy.

6) Sub-clutter visibility (ie, performance in a clutter
environment depicted in ternms of items (1) to (5) above).

(7) Performance in an electronic countermeasures (ECM environnent
depicted in terns of items (1) to (5) above. Performance in an
ECM environment shall be related to threat capabilities.

(8) Beam aspect tracking capability.

(9) Line-of-sight tracking limts.

3.9.1.1 Radome(s). The following paraneters and characteristics of each
radone contained in the missile shall be specified:

a. Physical characteristics
(1) Type of radone.

(2) Size and shape
(3) Height.

12
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h. Performance

(1)

3.9.1.2

Bandwi dt h

Error slope (the error slope is defined as the ratio of the
incremental change in apparent target position to an equal change
in look angle).

Transmi ssion and reception signal |osses.

Erosion and absorption.

Thermal tol erance.

Strength.

Antenna(s). The following parameters and characteristics of

each antenna contained in the mssile shall be specified (see 3.9.5.4 for fuze
receiving and transmtting antennas):

a. Physical characteristics

NN AN NS S
~No ol wN -
—— N

Type of antenna (planar, parabolic, etc).

Pol ari zati on.

Mxer design, if it is a part of the antenna
G nbal design and linits,

Antenna stabilization designs

Di nensi ons.

Hei ght .

b. Performance

OO N -
SN —

(
(
(
(
(

3.9.1.3

Sum and difference pattern versus frequency
Coupling | osses.

Peak power limit, if it is atransmtting antennas
Frequency bandwi dt h.

Antenna stabilization response and accuracy,

Transmtters}. The follow ng paraneters and characteristics of

each transmtter contained in the missile shall be specified:

a. Physical characteristics

(1
(2
(3
(4
(5

)
)
)
)
)

Type of transmtter (inpatt diode, magnetron, etc.
Modul at or desi gn

Di mensi ons,

Vi ght

Power required.

13
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b.  Performance

(1) Continuous wave and pul sed power capability versus frequency.
(2) Duty cycle.

(3) Frequency, bandwidth and pul se repetition frequency.

(4) Waveform characteristics

(5) Phase distortion and noise spectrum

3.9.1.4 Receiver(s). The followi ng paraneters and characteristics of
each receiver contained in the missile shall be specified:

a. Physical characteristics

1) Type of receiver.

2) Type of local oscillator.
3) Dimensions.

4) Wi ght.

b. Performance

Noi se figure.

Gain versus frequency.

Dynami ¢ range (from sensitivity to saturation).

Bandwi dth and frequency response

Automatic gain control response tine.

Transmt and receive switching speeds and required bl anking.

DO B~ WM -
~—

3.9.1.5 Signal processor. The followi ng parameters and characteristics
of the signal processor shall be specified:

a. Physical characteristics

(?) Type of processor (digital or analog).
(2) Dinensions.
(3) Weight.

h.  Performance

(1) Processing tine.

(2) Processing update.

(3) Description of all conputations or manipulations of either
digital or analog data.

s and performance in

i nclude, but not be

3.9.1.6 Counter-counterneasures (CCM. cCM techni%ue
a counterneasure environment shall Dbe specified and sha

limted to, the follow ng:

a.  Automatic gain control protection
b. Velocity stealing protection

C. Angle deception protection

d. Range deception protection

e. Frequency agility.

f Home- on-j am (HQJ)

g. Radar absorption materia

14
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3.9.1.7 Jamto signal ratio. The performance of an el ectronic counter
count ermeasures (ECCM technique shall be specified in terms of how much
jaming to signal (J to S) ratio, expressed in decibels, shall be necessary to
defeat the ECCM

3.9.1.8 Decision logic. The criteria for determning when the mssile
sensor subsystemis in an electronic counternmeasures environnment shall be
specified. The criteria for determning the type of ECCMto utilize, and for
how | ong, shall be specified. Included shall be the criteria for switching to
and from honme-on-jam node of operation.

3.9.2 Stabilization subsystem The stabilization subsystemis the
mssile subsystemthat controls the flight dynamics of the missile. The type
of stabilization subsystem used shall be specified. A block diagranof the
stabilization subsystem shall include each element, and shall be defined so
that the stabilization subsystem performance can be determned. Stability,
accuracy, margin, time constants, and limts of the stabilization system shall
be specified.

3.9.2.1 Steering. The maxi num commands that each channel of the steering
system nust be capable of executing shall be specified as a function of
velocity, altitude, mssile roll, nmissile pitch and atnmospheric conditions.
Logic nodifying the steering commands (for exanple, the maximum gravity-force
under certain conditions) shall be specified in words and in flowcharts. The
i nput commands that the steering section shall respond to shall be defined.
Tinme constants for each steering command shall be specified, along with the
nmet hod of nmeasurement and the definition (eg, time required for a Control
surface to travel 90 percent of the angular distance fromits initial position
toits final position, given a step input). The accuracy of the danping
factor to which the system nust repond shall be specified.

3.9.2.2 Roll. The type and characteristics of the roll system shall be
specified in detail. The maximum value of the controlled variable that can be
i nduced shall be specified as a function of velocity, altitute, and steering
transients. Input conmands to the roll system and system reponse required
shall be defined. Tine constants for the roll system shall be defined and

specified.

3.9.2.3 Roll-steering interactions. The three-dinensional stability
characteristics of the system shall be specified as a function of velicity
and altitude. The interactions between the roll system and the steering
system as a function of velocity and altitude shall be specified.

3.9.2.4 Control channels. The control channels to the actuators shall be
described, and their mninmmsensitivity and maxi num noi se | evel shall be
specified.  The ninimum accuracy in encoding and decoding the command shal
al so be specified. The amount of cross-coupling between each of the channels
shal | be specified in such detail as to allow cal culation of resultant command
for any set of Possible inputs.

15
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3.9.2.5 Linters. The characteristics of the [imters used to [imt .
conmands to and within the systemshall be specified. The [imters in each
channel and the cross-coupling between them shall be identified. Changes in
the limting as a function of the mssile conditions and the mssile
operational phases shall be specified.

3.9.2.6 Shaping networks. Changes in the shaping characteristics shall
be specified in terms of mssile conditions and mssile operational phases.
The characteristics of the shaping networks used to shape the comand and
feedback signals in the stabilization system shall be specified.

3.9.2.7 Actuators. The type of actuators used (electromechanical, fluid
etc) shall be specified. The transfer function characteristics required of
each actuator shall be specified, either in words or graphically. The power
I nput requirements of each actuator, whether fluid, mechinical, electrical or
ot herwi se, shall be specified. Mechanized input and output characteristics
including torque, angular limts, and inertia characteristics shall be
speci fied.

3.9.2.8 Biases. Any constant bias (eg, horizontal gravity-bias) required
shal | be specified by describing the direction and magnitude of the bias. In
addition, the method of inplenmentation (eg, control surfaces, deflecting
rocket nozzle, etc) shall be specified.

and accel eration shall be specified, The accuracy, bandwidth, bias and drift
of the instrunments shall be specified as a function of mssile flight
condi tions. I ncluded shall be the weight and dimensions of each instrunent.

3.9.2.9 Instrunments. The type of sensors used to measure position, rate .

3.9.3 Arfrane subsystem

3.9.3.1 Structural characteristics. The followng structural design
parameters and characteristics shall be specified:

Types of material (plastics, conposites, etc).

Strength to weight ratio.

Abl ation and erosion,

Thermal Sensitivity,

El astic modul us.

Density and thickness,

Attachment interfaces.

Mdul arity considerations,

I nsul ation and el ectromagnetic interference (EM) shielding,

a,
b.

TP TP 0O

3.9.3.2 Structural dynamics. The followi ng characteristics of the
air-frame structural dynamcs shall be specified:

a. Vibration isolation considerations.
b.  Body bending nodes,
¢. Structural resonance and buzz characteristics, .

16
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3.9.3.3 Aerodynanmics. The follow ng characteristics of the airframe

aerodynani cs shall be specified and all sources of performance data shall be
identified (ie, wind tunnel data, analytical data, etc).

a. Lift forces

(1) Lift coefficient versus angle of attack.

(2) Lift slope variation with math.

(3) Wng and body lift distribution.

(4) Wng and control surface loadings fromtrinmed lift.

b. Drag forces

1) Profile drag versus math number.
(2) Induced drag versus lift coefficient.
3

(3) Drag versus altitude and Mach nunber throughout the flight
envel ope.

(4) Interference drag and boat tail drag effects.

C. Control nmonents

(1) Pitch (yaw) noment clue to angle of attack.
(2) Pitch (yaw) noment due to control surface notion.

(4) Control surface hinge nonents.

d.  Stability

(1) Static stability margin, loaded and enpty condition.
(2) Dynamic stability margin, in flight conditions.

3.9.4 Propul sion_subsystem The follow ng performance and physi cal
characteristics of the propul sion subsystem shall be specified:

a. Physical characteristics

(1) Type (rocket, ramjet, or conbination of rocket and ranjet).
(2) Dinensions.

(3) Weight and center of gravity before and after burn.

h.  Performance

(1) Specific inpulse (motor-fuel).

(2) Total thrust.

(3) Time-thrust and time-inpulse profiles.

(4) Burn rate versus soak tenperatures.

(5) Mass fraction and density.

(5) Thermal stability.

(7) Altitude and speed effects on performance.

(8) Angle of attack restrictions (due to flameout).

(9) Maneuverability restrictions (due to flameout).

(10) Special environmental conditions (including storage).

17
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3.9.4.1 Propellant (fuel) type and conposition. The follow ng detailed
description of the propellant-mtor type and its conposition shall be
specified:

Type (solid, packaged liquid, hybrid, etc).
Binder material (energetic, non-energetic).
Mot or case and grain design.

Smoke- snokel ess consi derati ons.

o oo ®

3.9.4.2 Case design. The followi ng detailed characteristics of the case
shal | be specified:

Chamber pressure
Description of external attachnents

a. Structure (spun. band wound, wre wound).
b. Material (steel, conposites, glass).

C.  Strength.

d. Stiffness.

€.

f.

3.9.4.3 Nozzle design. The following detailed characteristics of the
nozzle shall be specified:

Type of configuration.

Size, shape arid weight.

Mat erial conposition.

Tenperatures and pressure characteristics,

Movenent and ginbal design (if any),

Qther blast deflection techniques, such as jet vanes.

—DP oo o w®

3.9.4.4 Inlet design. If the propulsion subsystem contains a ranjet, the
inlet design shall be specified in detail. The configuration of the inlets
shal| be shown. The start or unstart math number shall be specified.

3.9. 4.5 Conbustion chamber design. The detailed pharacteristics of the
conbustion chanber shall be specified. The configuration of the chanber shal
be included. The pressure and burn rate shall be specified as a function of

tenperature.

3.9.4.6 Controls. The manner in which the propellant burning rate and
direction of burn (if applicable) are controlled shall be specified. The
techni ques used to achieve thrust vector control and thrust magnitude control
shal | be described in detail with appropriate diagrans.

3.9.4.7 lgnition. The ignition systemshall be described in detail. The

Igniter safety mechanism and the igniter shall be described with appropriate
diagrams.  The manner in which the igniter safety mechanism arns the notor

ignition systemelectrically and mechanically shall be specified. G ound
handling safety features shall be identified.

18
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3.9.4.8 Booster. If the missile is designed with detachable boosters,
the performance and physical characteristics of the booster shall be
specified. The paraneters shall be those described in 3.9.3.1 through 3.9.3.3.

3.9.5 Arnanent subsystem  The armament subsystemis conposed of the
war head, the fuze, and the safety and arnming device. The performnce and
physical characteristics and interface requirenents of the armanent subsystem
shal| be specified. The performance and physical characteristics of each
shal | be specified in detail, as shown below. The following items are
classified as explosive under Interstate Commerce Conmission regulations:

Rocket notor,

Rocket notor igniter.
\War head

Fuze.

Fuze booster,

Flexible explosive |ead.

T oo ®

3.9.5.1 Warhead. The warhead shall be installed in the mssile such that
wings, fins, or other major parts, conponents, sections, units, etc, are not
|l ocated over the warhead to interfere with the warhead performance. The
foll owing performance and physical characteristics of the warhead shall be
specified in detail

a.  Physical characteristics

(1) Type of warhead (explosive fragnentation, expandable, etc),
(2) Size and shape.
(3) Weight.

h.  Performance

(1) Lethal radius against the specified threat or volume
(2) Probability of obtaining acceptable mss distance
(3) Thermal stability.

3.9.5.2 Explosive material. The performance and physical characteristics
of the explosives and expandable shall be specified in detail. Included
shall be the follow ng:

a.  Physical characteristics

(1) Explosive material conposition and proportions
(2) Explosive size and shape

(3) Expl osive weight.

(4) Material of expandables.

(5) Size and shape of expandabl e.

(6) Weight of expandabl e.

(7) Packaging of expandabl e.
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b.  Performnce

1) Energy of blasts

2) Thermal stability.

3) Radius of expandable.
4) Velocity of expandable

3.9.5.3 Fuze. The performance and physical characteristics of the fuze
shall be specified in detail. Included shall be the follow ng:

a. Characteristics

Fuze type (proximty, contact, etc).
Fuze size.

Fuze weight.

Description of interlocks.

1
2
3
4
5) Fuze electrical power

A~~~ o~ —
— N — —

b.  Performnce

Elg Fuze initiation process,
2)  Time delay definitions and conputation techniques.

(3) Discrinmination techniques (range, line-of-sight rate, etc).
(4 Discrimnation accuracy and resol ution.

(5 Discrimnation in a multiple target environnent,

(6) Performance in clutter,

(7)  Performance in an electronic counterneasures environnent.
(8) Performance in adverse weather.

(9) Special operational characteristics.

3.9.5.4 Fuze receiving and transnitting antennas. The perfornance and
physi cal characteristics of the fuze receiving and fransmtting antennas shall
be specified in detail as follows:

a. Physical characteristics

(1) Type of antenna (planar, parabolic, etc).

(2) Polarization.

(3) Mxer design, if it is a part of the antenna.
(4) Gnbal design and limts.

(5) Antenna stabilization design.

(6) Dinensions.

(7) Weight.

h. Perfornmance

Sum and difference pattern versus frequency.
Coupling | osses.

Peak power limt, if it is a transmtting antenna.
Frequency bandwi dt h.

Antenna stabilization response and accuracy.

Ol >~ WwN -
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3.9.5.5 Fuzing transmtter. The performance and physical characteristics
of the fuzing transmtter shall be specified in detail as follows:

a. Physical characteristics

(1) Type of transmtter (inpatt diode, magnetron, etc).
(2) Modul ator design.

(3) Dimensions,

(4) Weight.

(5) Power required.

b.  Performance

(1) Continuous wave and pul sed power capability versus frequency.
(2) Duty Cycle.

(3) Frequency, bandw dth and pul se repetition frequency.

(4) Waveform characteristics

(5) Phase distortion and noi se spectrum

3.9.5.6 Fuzing receiver. The performance and physical characteristics of
the fuzing receiver shall be specified as follows:

a. Physical characteristics

(1) Type of receiver.
(2) Type of local oscillator.
(3) Dimensions.
(4) Weight.
b. Performance
(1) Noise figure.
(2) Gin versus frequency.
(3) Dynamic range (fromsensitivity to saturation).
(4) Bandwi dth and frequency response
(5) Automatic gain control response tine.
(6) Transmt and receive swtching speeds and required bl anking.

3.9.5.7 Fuzing signal processing. A description of the conputations or
mani pul ations of either digital, analog or mechanical data accomplished by the
fuze shall be specified in detail

3.9.5.8 Safety and arming device. The performance and Ph sical _
characteristics of the mssile safety and armng device shal e specified in

detail as follows:

a. Characteristics
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(4) Size and shape.
(5) Weight.
(6) Power requirenments.

h.  Performnce

(1) Processing technique to determne safe armng distance
(2) Safety provisions to ensure warhead does not arm accidentally.

3.9.5.9 Self destruct nechanism  Self destruct mechanisns shall be
provided and installed in the mssiles, when required, in accordance with the
specification to neet the specific requirements of the detail specification or
specification sheet for preventing eneny recovery and mnimzing information
avail abl e upon eneny capture of the mssile weckage. Self destruction may be
acconpl i shed by detonating the warhead or other device designated by the
acquiring activity. The self-destruct system shall not be susceptible to
actuation by eneny counternmeasures prior to target intercept.

3.9.5.10 Command defl ect/destruct nmechanism Conmand deflect and
destruct nechani sm shall be provided in accordance with the detail
specification or specification sheet and installed in those mssiles required
by the contract to permt mssile range target conservation and assure range
safety.

3.9.6 Power subsystem  The power subsystemis defined as the electrica
power supply hydraulic, and the pneunmatic power supply. The performance and
physi cal characteristics of each power subsystem shall be specified in detai
as follows:

3.9.6.1 Electrical power. The power requirements of the missile shall be
specified in detail. The voltages and currents required by the mssile as a
function of time shall be specified. The definition shall include the captive
carry phase and the actual missile flight phases. The power required by each
mssile subsystem shall be specified as a function of time. Voltage
regulations or current regulations required by each mssile subsystem shall be
specified. The specifications of the electrical needs of the mssile shall be
of sufficient detail such that the power required by the mssile at any time
can be determned by the power requirenents of each of the subsystens at the
same time. The electrical power and control equipnent shall be subject to
approval of the acquiring activity and shall be selected on the basis of an
acceptable load analysis. If launching aircraft power is required prior to
mssile launch, and 28 volts dc or 115/200 volts, 400 cycle, ac is selected
for the mssile electrical system the system shall be capable of operating
directly fromthe launching aircraft power supply, the characteristics of
which shall be in accordance with ML-STD-704. A converter shall be provided
for installation in the launching aircraft or mssile if ether types of power

are required.

3.9.6. 1.1 Battery source. If the mssile prime power source contains a
battery, the performance and physical characteristics of the battery source
shall be specified in detail. Included shall be the follow ng:
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d. Physical characteristics
(1) Type of battery (wet, dry, rechargeable, one shot, etc).
(2) Material conposition.
(3) Voltage converter description.

h. Performnce

(1) Power drain as a function of time from each battery.

(2) Voltage-current outputs from each termnal.

(3) Voltage-current regulation tolerances.

(4) Short circuit protection requirements.

(5) Environmental and operational constraints.

(6) Storage requirements.

(7) Shelf life.

3.9.6.1.2 Turbine source. |If the mssile prime source contains a

turbine, the performance and physical characteristics of the turbine shall be
specified in detail. Included shall be the follow ng:

a. Physical characteristics

(1) Type.
(2) Size.
(3) Height.

h. Performnce

Power input.

Power out put.

Frequency (Alternating Current-Direct Current).
Conversion efficiency,

Maxi num revol utions per mnute.

El ectromagnetic noi se.

Vol tage-current outputs for power distribution
Vol t age-current regul ation tol erances.

Short circuit protection requirements
Environmental and operational constraints.

=~~~ e~ —~ —
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3.9.6.2 Pneumntic power. The characteristics of the pneumatic power
supply shal|l be specified detail. The nmissile conponents requiring power
as a function of tine shall be specified. Requirements for visually checking
and refilling the pressure vessel shall be specified, if required. Included
shall be the follow ng:

a. Physical characteristics
(1) Type of power supply (nitrogen, air, etc)

(2) Size.
(3) Weight.
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h.  Performance

(1) Power input.

(2) Torque output.

(3) Conversion efficiency.

(4) Environmental and operational constraints

3.9.7 Recovery subsystem The recovery subsystem shall decelerate the
mssile during descent in such a manner as to result in mninm damage on
inpact with land or water. Locating equipment shall be provided to facilitate
retrieval in mninumtine. [If water recovery is required, the mssile shal

remain afloat for a sufficient tinme to permt Iopatin? and retrleval t her eof .
requirements for a recovery system shall be provided Tor all devel o~ment

mssiles and for training when specified by the acquiring act|V|ty.

3.9.8 Fire detection subsystem The fire detection subsystem shall
provide an indication to the launching aircraft of fire or dangerous
over heating.

3.9.8.1 Aircraft fuel fire. The nissile ordnance shall be designed to
neet the ordnance requirenents of ML-STD- 1648 for air |aunched guided
m ssiles exposed to aircraft fuel fire.

3.9.9 Instrunentation and tracking subsystem Instrumentation and
tracking subsystem shall be provided and instal |ed, when required, in
accordance with the general requirenents of the specification, nmeeting the
specific requirements of the detail specification for the particular mssiles
cited in the contract. Al instrunentation shall conformto the Inter-Range
Instrumentation Goup (IRIG standards, and shall be approved by the acquiring
activity.

3.9.10 Telenetering subsystem Telemetering subsystem shall be as small
and sinple as practical to reliably transmt all required data to the
recording station designated by the acquiring activity. The telemetry
subsystem shal | be capable of interfacing with an encoding device for secure
telenetry transmssion; for exanple, the KG66 encoder devel oped by the
National Security Agency (NSA). The telenmetering subsystem shall be so
designed that there will be no deleterious interference between it and other
systems within the mssile. The telenetering subsystem shall be capable of
withstanding all the environments which the nmissile may encounter.  The
subsystem shal | be designed to be as rugged as, and to have equal or greater
precision than, the subsystemit is expected to test. The selection of the
tel emetering subsystem shall be subjected to the approval of the acquiring
activity. The telenetry subsystem shall be developed for installation in the
tactical construction of the mssile.

3.9.11 Identification subsystem Electronic and visual identification
subsystems shall be provided and installed in those nmissiles designated by the
acquiring activity for operation, test and recovery in accordance with the
detail specification or specification sheet.

3.9. 11.1 Electronic Identification Devices. \Wen required, interrogated
or radiating beacons shall be installed in the mssile to facilitate
identification, tracking, and recovery.
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3.9.11.2 Visual Identification Devices. Wen required, visual
identification, tracking, and locating devices shall be provided and installed |ed
inthe mssile. The systemmy consist of a pressurized snoke tank, flares,
signal rockets, lights, or other devices specified or approved by the
acquiring activity. The design shall provide intermttent or continuous
operation of the systemby renote control or by programmed control as
appropriate.

3.10 Physical characteristics. Mssile configuration, including maxinum
length and di ameter and maxinmum radius of control and stabilizing surfaces in
the extended or attached position, shall be specified.

3.10.1 Heights. The follow ng mssile weights (in pounds) shall be
specified:

2. @oss weight at launch, |ess government furnished equi pnent.
b. Basic flight design gross weight.
¢. Maxinum design gross weight.

Wi ght data shall be prepared in accordance with ML-M 3947 and M L- STD- 176.

3.10.2 Center of gravity locations. The following missile center of
gravity locations shall be specified (in inches):

a. Mssile center of gravity in the launching condition.

b. Mssile center of gravity at engine burnout.

¢. Center of gravity of each section such as propul sion, control,
gui dance, and warhead.

Bal ance data Shall be prepared in accordance with ML-W3947 and M L-STD 176,

3.10.3 Mnent of inertia. The following missile noments of inertia shall
be specified:

d. Rolling nmoment of inertia:
(1) Launching condition.
(2) After notor burnout condition.

b. Pitching noment of inertia:
(1) Launching condition.
(2) After motor burnout condition.
¢. Yawing noment of inertia:
(1) Launching condition.
(2) After notor burnout condition.
Mnent of inertia data shall be prepared in accordance with M L-W3947.

3.10.4 Strength. Mssile strength requirements shall be specified and
shal | be based on:

a. Basic flight design gross weight (pounds).
b. Maxi mum design gross-weight (pounds).
¢. “G forces on airfrane due to maneuvers.

Strength data shall be prepared in accordance with M L-M 8856.
25
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5 Mssile life. The missile shall have a mninum calendar life of
10 years starting fromthe tine of acquiring activity acceptance. Life

requi rements include mssile government furnished equipnent to be installed in
the mssile but the contractor is not responsible for government furnished

equi pment  conpliance. Mnimummssile |ife under the conditions |isted bel ow
shall be specified. Each of the requirenments establishes a tine which shal
be accunul ated over the calendar [ife of the mssile for the conditions stated
(see 4.10.16).

TABLE I. Mssile life requirenent

ITEM CONDITION REQUIREMENT

1 (**) | Pac“-~ed storage (in At least 10 years of storage life in
missiie containers) the missile containers during which

time the missile shall be capable of
being subjected to the Naval Surface
Environment of MIL-STD-210.

2 (**) | Nonoperating nonstorage At least (*) months of nonoperating
conditions, including in- | nonstorage life. The total combined
cidental hangar and packaged storage aboard ship and non-
Flinkh+ dark avnnactire aneratina nanctaraae 1ife chall he
ErHiIIL UTUOURN CAPUOUT T UNCST QULhity niuito L Guo P T anilde v Ve

at least 5 years.
3 Captive flight At least (*) hours of the Naval Air
Environment of MIL-STD-210.

4 Operating life in ready At least (*) hours of the Naval Air
state Environment of MIL-STD-210.

5 Operating life -- full At Yeast (*) hours, with the exception
power of the batterv which shall be as

specified in the detail specification
or specification sheet.

(*> TO BE SPECIFIED IN THE DETAIL SPECIFICATION OR SPECIFICATION SHEET.

(**) Completior of any cumulative total of a 12 year time span will

satisfy the reguirements of Items 1 and 2 as an alternate requirement
to any one requivement of Item ! and Item 2. These limitations shall
not be interpreted to limit short operational periods for purposes of
depot and preflight operational checkout.
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3.10.6 Mssile environnental life. The mssile shall be designed to
withstand environnental conditions that will be experienced during captive and
free flight (see 3.13.1), including synergistic effects due to exposure of the
mssile to a conbination of concurrent environments

3.10.7 Tenperature conditioning. Cooling, if required by the mssile,
shal | be specified and shall include the follow ng:

a.  Type of cooling (convection, forced fluid, forced air, etc).

b. Capacity (gallons per mnute (gpm), British Thermal Units (BTU
per hour, etc) of the system

¢. Any external connections.

3.10.7.1 Heaters. Provisions shall be specified if heaters are needed to
preserve mssile tenperature for dormant carry and snap start.

3.10.8 Mssile ready state preparation. Mximumtinme required for the
mssile to reach a steady state froma dormant state shall be specified as a
function of the critical paranmeters of the dormant and ready states (eg,
tenperature). The maxinmum length of tine the mssile shall be required to
remain in a ready state shall also be specified.

3.10.9 Mssile denonstration. Requirements for a mssile denonstration
test plan shall be specified (see 4.10.13).

3.11 Performnce.

3.11.1 Threats. Threat capabilities of the mssile may be specified in a
separate docunent to be referenced herein.

3.11.2 Launch conditions. Permssible launch conditions shall be
specified by launch envel ope diagrams for specific conbinations of [|aunch
pl atform speeds, altitudes, and nmaneuvers. Included shall be degradations of
mssile launch conditions as a function of environnental conditions (day,
night, climte, weather, etc). Launch conditions shall be specified so as to
al l ow proper mechanization of these conditions in the aircraft or surface
| aunch conputer and display systens.

3.11 .2.1 Launch acceptability regions. Aircraft flight envelopes wthin

which it shall be possible to launch the nissile shall be specified. Aircraft
flight conditions shall include mninmm and maxi num velocity and altitude, g

profile, roll-pitch-heading rates and accelerations, roll and pitch limts,
etc.

3.11.2.2 Terninal acceptability regions. Performance capability of the
mssile by use of termnal acceptance regions (graphical presentations) shall
be specified. Each terinal acceptability region shall be defined for specific
conbinations of mssile and target altitude and velocity.
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3.11.3 Cuidance requirenents. Requirenments of each gui dance node to
successful ly guide the mssile shall be specified. A guidance node is a
particul ar manner of operation that exists between the nmissile and its
gui dance platform (ie, sem active high pulse repetition frequency, conmand
inertial, etc) or between the, missile and the target (ie, active |lowpulse
repetition frequency, hone-on-jametc).

3.11.3.1 Mssile nodes. The performance Capability of the mssile to
operate in two or nore of the follow ng modes shall be specified:

a. Active. (During this node, the missile generates signals which
illuninate the target. The nissile uses these signals for
gui dance) .

b. Passive. (During this node, the mssile uses signals He,
infrared, jamm ng) generated by the target for guidance.)

¢. Semactive. (During this node the mssile uses signals
generated by the launching aircraft for guidance.)

d. Inertial. (During this node, the missile uses inertia
coordi nates generated by the launching aircraft. These may
be conpletely inertial or updated with conmand information
(command inertial, generated periodically and updated by the
l'aunching platform).

3.11.4 Intercept or accuracy. The follow ng performnce capability of
the mssile to intercept the target shall be specified, including probability
of achieving the acceptable mssile distance for warhead lethality:

a.  Quidance capability.
b. Fuzing capability.
¢. Warhead capability.

3.11.5 Mssile effectiveness/probabi lity of kill (P). The mssile
shal | achieve a P, (designated nunber) against targets when |aunched within
designated acceptability regions that shall be specified.

3.11.6 Intercept or accuracy boundaries. Intercept or accuracy
boundaries for designated targets (mssile distance) shall be specified.
Maxi mum and mini mum ranges and altitude shall be specified including any
environmental situations which limt intercept boundaries or probabilities of
ki1l wthin the boundaries.

3.11.7 Maneuverability. Necessary flight and control performance for
intercepting a designated target within intercept boundaries shall be
specified. Acceleration in both hoziontal and vertical planes shall be stated
so that a determnation of control forces, strength of control surfaces and
airframe can be made
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3.11.8 Tracking and guidance. Mssile performnce necessary for tracking
the target and guiding the mssile to the target shall be specified. The
fol lowing circunstances, including permssible tolerance or degradations in

performng under these circunstances, shall be specified:

a.  Environmental situations:
(1) Jamm ng.
(2) Cutter background.
(3) Multiple targets.
(4) Crossing targets.

3.11.9 Fuzing. Target sensing or timng system necessary to fuze the
war head for maxi mum effectiveness, including required environmental and

altitude (high or low, sea tracking) situations shall be specified.

3.11.10 Lethality. The required destructive capability of the mssile

war head agai nst designated targets for various distances and aspect angles
shal | be specified.

3.12 Qperational conditions and characteristics. Operational conditions
for the followng mssile phases, as applicable, including purpose of each
phase, performance necessary to execute each phase, relationship of each phase
to other phases, mssile subsysteminterfaces during each phase, guidance node
during each phase and possibility of and criteria for selecting other guidance
nodes shal | be specified:

a. Captive carry phase.

(1) Dormant with snap start.
(2) Prelaunch phase.

Launch phase.

Progranmed phase.

M dcour se Rhase.

Term nal phase.

Intercept phase.

—P o0 o

3.12.1 Captive carry phase. Time and environment required for the
mssile to achieve readiness and maxinmum period of time the mssile is
required to remain in readiness shall be specified.

3.12.1.1 Dormant with snap start. Time and environment required for the
mssile to achieve launch froma dormant condition after launch initiation
shal | be specified.

3.12.1.2 Prelaunch phase.  Tine and environnent required for the nissile
to achieve readiness for launch initiation froma dormant condition and
maxi mum period of time the mssile is required to remain in a ready state

shal | be specified.

3.12.2 Launch phase. Tine duration between [aunch and gui dance
initiation shall be specified. During this phase, signals, generated in the
weapon control system are used to set the initial conditions in the mssile
as determned by the tactical situation. Mssile aircraft interfaces required
during the launch-to-eject phase shall be specified, Differences in signals
processed by the weapon control systemand sent to the missile shall be
Identified as a function of the tactical situation.
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3.12.3 Programmed phase. The followi ng information shall be specified
for this mssile phase:

When, how and by what signals the mssile is to be programmed.
How long the mssile is to remain tuned.

What functions are activated prior to |aunch.

How the missile is stabilized.

o oo

3.12.4 Mdcourse phase. The follow ng information shall be specified

a.  Each possible guidance node.

b. Interfaces or relationships of the mssile, target and |aunch
platform

¢. Mdcourse guidance accuracy including requirenments for successful
transition to the termnal phase.

3.12.5 Ternminal phase. The mssile shall have sufficient guidance time
to successfully intercept the target. The follow ng information shall be
speci fied:

a. Quidance node used during this phase.

b. Interfaces or relationships of the mssile, mssile subsystens,
target, and launch platform

¢c. Phase performance to determne guidance accuracy necessary to
achi eve successful target intercept.

d. Criteria used to determne where missile shall begin its termnal
phase.

e. Duration of termnal phase.

3.12.6 Intercept phase. During this phase, fuzing is initiated, firing
delay tine is determned, and the warhead is detonated. The beginning of the
intercept phase shall be a function of target geometry, closing velocity, and
mssile attitude. The follow ng shall be specified:

a. Fuzing characteristics so that fuzing performance can be
optim zed.

b. Firing delay time conputational process.

c. Warhead performance so that intercept phase performance can be
assessed.

d. Interfaces, if any, between missile and |aunch platform

3.13 Mssile environment. The mssile environmental requirenents shall
be in accordance wth ML-STD-1670. The mssile shall be capable of meeting
performance requirements after exposure to conbinations of climate
(tenperature, altitude, humdity, rain, ice, hail, snow, lightning, salt fog,
salt spray, and dust), shock vibration and noise, as specified herein,
including captive flight and free flight.
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3.13.1 dimate. The environments of ML-STD 210 which apply to the
mssile (eg, ground, Naval surface and air, and world-wide air to 100,000
feet) shall be specified. The mssile shall be designed to neet rainfall and
precipitation requirenents of the World-Wde Air Environnent of M L-STD 210
and the climtic exposure specified during the follow ng conditions:

a. Ready storage. The mssile shall neet specified performance
after exposure to the ready storage tenperature of table I

b. Nonoperating-nonstorage. The tenperature conditions shall not
exceed the packaged storage requirements of table |

c. Captive flight. The mssile, whether operating or non-operating,
shal | neet the captive flight environmental extremes specified in
table I.

d.  Free flight. The mssile shall be capable of operation in free
fl1ight when launched under any of the captive flight conditions
specified herein. The mssile shall be capable of operating at
altitudes between sea |evel and 100, 000 feet.

3.13.2 Shock.

3.13.2.1 Eection shock. The mssile shall operate satisfactorily when
tested as specified (see 4.10.2).

3.13.2.2 Rocket notor ignition shock. The mssile shall be capable of
operation after a rocket motor ignition shock test (see 4.10.3).

3.13.2.3 Handling shock. The missile shall be capable of withstanding
the handling shock test as specified (see 4.10.4).

3.13.2.4 Catapult and arrested | anding shock. Catapult and arrested
| andi ng shock |oad requirenments shall be in accordance with ML-A 8591 (see
4.10.5). Mssile performance and Mean- Ti me- Bet ween-Failure (MIBF) shal |l not
be adversely affected.

3.13.2.5 Shipboard shock. The missile shall be capable of withstanding
the shipboard and vibration requirenents of M L-STD 167

3.13.3 Vibration

3.13.3.1 Captive flight and free flight vibration. The mssile shall:
operate satisfactorily in the prelaunch phase (ready state and | aunch-to-eject
cycle) during captive flight when exposed to vibration extremes w thout
degrading free flight performance. The missile shall also operate
satisfactorily in free flight vibration extrenes.

3.13.3.2 Storage vibration. The missile shall be capable of operation
after exposure to logarithmcally swept sinusoidal vibration when stowed in a
mssile container and tested as specified (see 4.10.6).

3.13.4 Noi se.
3.13.4.1 Flight deck and captive flight noise. The mssile shall meet

specified performance after being exposed to a broadband random shaped noise
spectrum when tested as specified (see 4.10.7).
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3.13.4.2 Free flight noise. The mssile shall neet specified performance
while being exposed to a broadband random shaped noi se spectrum

3.13.4.3 Salt fog. The assenbled nmissile, with or wthout wngs and
control surfaces, shall be capable of operation after exposure to salt fog
when tested as specified (see 4.10.9).

3.14 El ectronagnetic requirenents.

3.14.1 Electronagnetic conpatibility (EMC. Requirenents related to
el ectromagnetic conpatibility shall be specified and shall include (see
4.10.10):

a. Internal electromagnetic conpatibility between equipnment and
subsystens onboard the mssile.

b. External electromagnetic conpatibility of the mssile with
equi pment abroad the |auncher.

¢. Electromagnetic conpatibility of the mssile with radiation
which could detrinentally affect ordnance

d. Radiated environment, both inadvertent and deliberate, in which
the mssile shall operate or be exposed to.

3.14.2 Electronmagnetic conpatibility program plan (EMCPP). An EMCPP
shal | be developed in accordance with the requirements of ML-E-6051. An
el ectromagnetic conpatibility control plan (EMCCP) shall be prepared in
accordance with the requirenents of ML-E-6051 and shall be submtted to the
acquiring activity as a document subsidiary to the electromagnetic
conmpatibility program plan (EMCPP).

3.14.3 System el ectronagnetic conpatibility (EMC) design. Wring,
cabling, grounding, bonding, and shielding shall be in accordance with
ML-B-5087. Criticality categories and degradation criteria shall be in
accordance with requirements of M L-E-6051.

3.14.4 External electromagnetic environnment. The mssile shall be
designed to provide lightning protection in accordance with ML-B-5087, and to
prevent static electricity from degrading system effectiveness. The mssile
design shall mnimze susceptibility to erratic operation or failure due to
i nadvertently or deliberately radiated electromagnetic energy in its intended
environment. The missile shall be capable of performng its mssion wthout
experiencing upset or damage when exposed to el ectromagnetic pul se effects
resulting from high altitude nuclear detonations, in all non-operating and
operating conditions. The nissile shall also be designed to mnimze
electronic susceptibility to a deliberately radiated special electromagnetic
envi ronnent .

3.14.5 Electromagnetic interference (EM and susceptibility control
The mssile design shall incorporate features which mininze electromagnetic
interference (EM) internally and externally. The mssile and its subsystens
shall nmeet the following ML-STD-461 linmts requirements: CE03, CEO06, CS01,
CS02, CS06, RE02, RS02, and RSO3.
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3.14.6 Hazards of electromagnetic radiation to ordnance (HERO). The
mssile shall meet the hazards and reliability degrading factor requirement of
M L- STD- 1385 for propul sion and el ectroexpl osive devi ces.

3.14.7 Enmission Control (EMCON). The system shall be designed and
installed so that in the standby node of operation no missile shall emt
radi ation which exceeds a level-of -110 dBm nfat a distance of one nautical
mles (nm) fromthe aircraft.

3.14.8 Frequency selection/allocation. The contractor shall design the
equi pment for required performance, utilizing the specified or allocated radio
frequencies with channelling and signal characteristics to be conpatible wth
other systems across the frequency spectrum  On newy devel oped equi pnent,
the contractor shall neasure the radio frequency signal spectrum
characteristics, both active (transmtter) and passive (receiver) in
accordance with AR-29 for the Mssile System and, when required by the
contract, delineate this work in Frequency Allocation and Equi pnent Spectrum
Signature Data reports. (Submssion of frequency data to the acquiring
activity does not relieve the contractor, of any responsibility for obtaining
Federal Communi cation Comm ssion (FCC) authorization to operate the equipment
while in his possession).

3.15 Safety. The safety requirenents for the design and devel opnent of
air and surface launched guided missiles including propulsion system shall be
in accordance with AS-4449 (air |aunched) and ML-STD-882. The design safety
criteria for fuzes (including safety and armng devices) for air and surface
| aunched guided mssiles shall be in accordance with ML-STD 1316. The safety
(personnel hazard) requirenents shall be as specified in M L-STD 454,
Requirenent 1. Safety requirements shall be in accordance with ML-S 23069
for air launched guided mssiles. Safety precautions for explosive, |oaded
itens shall be in accordance with DOD 4145.26. No single point failure shall
be hazardous.

3.15.1 Survivability and vul nerability. Survivability and vulnerability
limts of the mssile shall be specified and shall include the resistance
requirements of:

8. Avionics of the mssile against electromagnetic radiation (enr)
and el ectromagnetic pul se (enp).

bh. Mssile against |asers.

¢. Propulsion system against infrared radiation emtted by the
m ssile.

3.16 Human performance - human engineering. The recognized principles of

human engi neering shall be applied to the arrangenent of controls and assenbly
sequence;.  The human performance - humang engineering requirenents for the

mssile shall be in accordance with M L-H 46855 and M L-STD- 1472.

3.17 Reliability. Reliability requirements shall be in accordance with
ML-STD-785 The reliability of the mssile shall be specified in terns of
the probability that the mssile shall be reliable until target intercept.
Condi tions under which requirements are to be met shall also be specified (see
4.10.12).
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3.17.1 Reliability denonstration. Docunmentation requirements for a
reliability denonstration test plan shall be specified (see 4.10.11).

3.18 Miintainability. The mssile shall be designed to provide sinple
and rapid replacement of missile Sections during internediate |evel
mai ntenance.  After undergoing all-up-round testing, the nmissile shall be
capabl e of being maintained in preflight ready condition without further check
for a period of not less than 180 days unless otherw se specified. The
mean-time-to-repair for both organizational and intermediate |evel maintenance
shal| be specified. Mintainability shall include:

Standard parts.

Adj ust ment s.

Conponent interchangeability.

functional grouping.

Test points.

Self test and mninum use of special tools.

T Do Qo

3.18.1 Muintainability denmonstration. Docunentation requirenents for a
mai ntainability denonstration test plan shall be specified (see 4.10.11).

3.19 Transportability. A packaged (see section 5) nissile, after being
transported under the ground environnent and Naval surface and air conditions
of ML-STD-210, and aboard the carriers shall be capable of operation provided
the specified time and environmental extrenes are not exceeded.

3.20 Surface texture. The exposed surface shall present a degree of
finish, consistent with performance and other requirenents, and shall be free
from dents, buckles, scratches, projections, rough areas and waviness of a
degree that would inpair the performance of the product. Surface texture
val ues shall be specified (see 4.10.14).

3.21 Finishes. Finishes or surface protection for mssiles and
conponents shall be in accordance with ML-F-7179, or as otherw se specified
inthe finish specification for the mssile. Protective finish for the
mssile skin shall be approved by the acquiring activity. Mssiles shall be
painted grey in accordance with color 36375 of FED- STD-595.

3.21.1 Corrosion reistance. Materials shall be processed in accordance
with ML-F-7179 to resist corrosion

3.21.2 Dissimlar netals. Selection and protection of dissimlar neta
conbi nations shall be in accordance with ML-STD 454, Requirement 16 and

M L-F-7179.

3.22 Heat treatment. Heat treatment of steels shall conply with
M L- H 6875,

3.22.1 Wrk hardening. Wrk hardening of parts resulting from stanping,
drawing, or rolling operations, may be accepted in lieu of hardening by heat
treatment, subject to approval of the acquiring activity. Request for
approval shall be acconpanied by sufficient manufacturing information and test
data to denonstrate the anount of strengthening achieved and the extent of the
variation in properties frompart to part.
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3.23 ldentification marking.

3.23.1 Nameplates and product marking. ldentification and marking
applicable to the mssile and mssile sections shall be as specified.
Detailed marking for a particular section shall be in accordance with the
requirenents noted herein. Nameplates and markings shall be In accordance
with ML-N18307.

3.23.2 Mssile sections identification. Each of the mssile sections
shall be marked with an identification number, serial nunber, and the
appropriate nomenclature on each side of the fuselage outer surface. Mssile
identification shall be applied as specified herein. Background color of
speci al markings shall be white, color 27875 of FED- STD-595. Wen photo
reference marking is required, the reference marking shall be black, cdcar
27038 of FED STD-595, and where other markings appear over the reference
marking, the other markings shall be white, color 27875 of FED STD-595. Were
protuberances occur such as antennas, launch lugs, etc, the markings shall not
be required. Leveling provisions and the jig points shall be identified- The
jig point identification shall include the distance of the jig point fromthe
reference datumfor weight and bal ance purposes. The above requirenents shall
be made applicable to the individual sections of the mssile, as sectionalized
for shipping and handling, when required by the acquiring activity. The
mssile shall be clearly marked showing the proper |ocation of support when
the mssile or mssile sections are normally placed on supports such as
dollies or slings to prevent damage to fragile sections or conponents.

3.23.3 Mssile intersection cabling and connectors. Mrkings for cables
and connectors shall be located as specified herein, and shall include the
fol I ow ng:

a. Referenced designations.

b. Design activity code identification and identifying number.
Serial nunber.

¢. Contractor control nunber in parenthesis if contractor is not
design activity.

3.23.4 Electrical connections. Reference designators shall be marked
adj acent to the connectors on the bul khead connector nounting.

3.23.5 Mssile nmodul es, subassenblies, and parts identification. The
marking requirements of ML-STD- 130 shall apply. Were itens are tobe
encapsul ated or where required manufacturing processes may renove or
obliterate identification marking after assenbly, the items need not be
marked.  The identifying part nunber, serial numbers, unit nomenclature, code
identification nunber, contract number, and the designation U S. shall be
marked on the inner surface of the mssile section fuselage assenblies. The
detail requirenents for marking shall include the follow ng:

a. Design activity code identification and identifying nunmber
(presented in the form shown by ML-STD- 130 for parts where
possible).  Design activity identification as defined in
M L-STD-130 may be substituted for the design activity code
i dentification.
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b. Reference designation identification marking shall be controlled
by the mssile draw ng.

¢. Mssile nomenclature may be included where the addition of this
information will add to the functional application of the mssile.

d.  Manufacturer’'s identification in accordance with ML-STD 130 when
required.

3.23.6 Mssile wiring coding. Coding of internal wiring to mssile
electronic units shall be in accordance with the System | and System Il color
coding for chassis wiring requirenents of M L-STD 681.

3.23.7 Functional marking and notices. The coloring for the functiona
markings and notices shall be selected to provide optimum contrast with the
background col or

3.23.8 Physical reference marking. The physical references used for
wei ght leveling, and structural alignnent and support shall be clearly marked.

3.23.9 Handling provision markings. The mssile shall be clearly marked
with handling limt bands when the mssile or mssile sections are normally
pl aced on supports such as cradles, dollies or slings to prevent damage to
fragile sections or conponents.

3.23.10 Lift and no-lift indications. Support areas shall be identified
with a “LIFT HERE" marking. “DO NOT LIFT OR TOUCH RADOVE" shall be marked in
two places on the forward end of the fuselage just aft of the radone.

3.23.11 Mcrowave radiation caution notice. The m crowave radiation
caution notice, “DANGER M CROMVE RADI ATION - STAY CLEAR OF RADOVE DURI NG
ANTENNA ACTI VATION', shall be marked in two places on the forward end of the
fusel age just aft of the radone, when applicable.

3.23.12 Pressurizing valves. \Wen pressurizing valves are required
suitable identification and service markings shall be provided on the access
cover or the adjacent area.

3.24 Interchangeability and replaceability. Al mssile conponents,
subassenblies and sections having the same part nunber shall be
i nterchangeabl e and replaceable in accordance with ML-I-8500

3.25 Workmanshi p.

3.25.1 Design workmanship. Al conponents and assenblies shall be

designed to preclude damage to any parts during the manufacture and assenbly
processes.

3.25.2 Construction workmanship. Wrkmanship shall be in accordance wth
high grade mssile practice and of good quality to insure safety, proper
operation of the mssile, and adequate service life. Wrkmanship shall be
subject to the inspection and approval of the cognizant government inspection
activity.
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3.25.3 Electronic equipnent. The workmanship requirements for electronic
equi pment shall be in accordance with ML-STD 454, Requirenent 9.

3.25.4 Machining. Al burrs shall be removed and sharp edges broken
unl ess noted otherwise on the engineering drawing. C ose tolerance parts and
critical surface finishes shall receive particular care in the machining and
handl i ng thereof.

3.25.5 Ceaning. Individual parts shall be thoroughly cleaned prior to
assenbly, and protected from contam nation. The assenbly shall be thoroughly
flushed and cleaned prior to insertion of protective closures in all openings
and ports. The protective closures shall be of such design and naterial that
insertion of the protective closure shall not cause particles of the closure

to contam nate the assenbly.
4. QUALITY ASSURANCE PROVI SI ONS

4.1 Responsibility for inspection. Unless otherwise specified in the
contract or purchase order, the contractor is responsible for the perfornance
of all inspection requirenents as specified herein. Except as otherwise
specified in the contract or purchase order, the contractor nay use his own or
any other facilities suitable for the performance of the inspection
requi renents specified herein, unless disapproved by the Government. The
Governnent reserves the right to performany of the inspections set forth in
the specification where such inspections are deened necessary to assure that
supplies and services conformto prescribed requirements.

4.2 Cassification of inspections. The inspections specified herein are
classified as follows.

A Devel opnent
B.  Production
a.  First article inspection (see 4.8).

b. QualitY conformance inspection (see 4.9).

4.3 Inspection conditions. Unless otherwi se specified herein, all
i nspections shall Dbe performed under conditions which shall be within the

followng limts:

a. Tenperature Room anbi ent (25°C + 10 Q)
b. Atitude Normal ground (O to 5000 ft)
Vibration None
¢. Humdity Room anbient up to 90% relative humdity
e. AC voltage 115 + 1.0 VAC 400 Hz
f. DC voltage 27.5 + 5 VDC

4.4 1Inspection procedures. The procedures used for conducting
devel opment, first article and quality conformance inspections shall be
prepared by the contractor and submtted to the acquiring activity for review
and approval. The right is reserved by the acquiring activity to nodify the
I nspections or require any additional inspections deemed necessary to
determ ne conpliance with the requirenents of this specification or the
contract, ML-T-18303 shall be used as a guide for preparation of inspection

37




Downloaded from http://www.everyspec.com

M L- M 8555C

procedures. \When inspection procedures approved by the acquiring activity are
avail able from previous contracts, such procedures may be used when their use
is approved by the acquiring activity. However, the right is reserved by the
acquiring activity to require nodification of such procedures, including
additional tests, when deemed necessary.

4.5 Presubm ssion inspection. No item part or conplete mssile shall be
submtted b.y the contractor until it has been previously inspected by the
contractor and found to conply, to the best of his know edge and belief, wth
all applicable requirenents.

4.6 Rejection and reinspection. Mssiles which have been rejected may be
reworked or have parts replaced to correct the defects and resubmtted for
reinspection. Before resubnmitting, full particulars concerning previous
rejection and the action taken to correct the defects found in the origina
shal | be furnished to the acquiring activity.

4.7 Devel opnent inspection. The contractor shall develop a missile
devel opment inspection program in accordance with the planning docunments
specified in the contract CDRL 1423. The inspection program shall specify the
objectives of the tests. The test criteria shall be specified with particular
enphasis on the soundness of the testing statistics. Environmental tests
shal | be conducted in accordance with the environmental test plan of the
environmental design criteria document of ML-STD 1670. The mssile shall be
tested in accordance with ML-STD 1648 for sinulation of aircraft fuel fire
condi tions.

4.7.1 Fibrous conposite construction (developnent only). For purposes of
devel opi ng mechani cal properties of the fibrous conposites for use in
structural design, a sufficient nunber of specinens shall be tested to arrive
at mni mum nechani cal property values above which at |east 90 percent of the
popul ation of values is expected to fall with a confidence of 95 percent. For
purposes of expeditiously conpleting a specific structural design, these
val ues may be conputed initially based on tests of a reduced nunber of
specimens.  \Where conposite lamnate properties are established from single
ply properties through analytical techniques, the m ninum nechanica
properties for the conposite lamnates shall be substantiated by the
performance of a sufficient nunber of appropriate tests of the conposite
| am nates, permtting conputation of mninum values by statistical analyses
Al'l test data required to achieve 90 percent probability and 95 percent
confidence |evel values shall be documented in the substantiating test data
report of M L-A-8868.

4.7.2 Conputer and software (devel opment). The contractor shall furnish
al | equi pment and supporting conputer software to denonstrate that all
requirements of the computer and embedded conputer software have been met. In
addition to requirements for Quality Assurance and Program Acceptance in
accordance with ML-STD 1679, the software qualification testing shall include

a.  System Program Performance/ Acceptance Test for the conmputer and
enbedded conputer(s) support software.
b.  Systent Program Performance/ Acceptance Test for the conputer and
enbedded conputer(s) software.
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4.7.2.1 Conputer test. A conputer test plan, test specification, test
procedure and test report shall be prepared in accordance with M L-STD 1679

4.7.3 Special tests and exam nations (devel opment). Test requirements on
parts, conponents or equipment used in the systemshall be specified.

4.8 First article inspection. First article inspection shall include al
tests and exam nations deemed necessary by the acquiring activity to determne
that the mssile neets all the requirenents of the detail specification, other
applicable specifications and the contract. First article inspections shall
include environmental tests in accordance with the procedures of ML-T-5422
Any required certification of materials shall be furnished with test reports.

4.8.1 Sanple. First article sanple size shall be as specified in the
contract or as agreed to by the contractor and the acquiring activity. First
article shall undergo reliability tests (see 4.10.12), Failure to pass any
specified tests or exam nations shall be cause for reﬂection and di sconti nui ng
further tests. The approved first article sanple shall be retained by the
contractor for his use in the fabrication and testing of mssiles to be
submtted for acceptance and shall not be considered as one O the mssiles
under contract,

4.9 Quality conformance inspection. Quality conformance inspection shal
consist of the followng Inspections

I ndi vidual inspections (see 4.9.1)
a. Sanplin?.inspections (see 4.9.2)
Rel1ability 1nspections (see 4.10.12).
b. Special inspections (see 4.11.1)

Any rfquired certification letters of material shall be furnished with test
reports.

4.9.1 Individual inspections. Individual inspections are those
inspections conducted on each mssile. Individual inspections shall be
adequate to determne conpliance with the requirements of material, design
construction, workmanship, operational adequacy and reliability. As a
mninum each mssile accepted snail have passed the fol l owing inspections:

a. Exam nation.
b. QOperation.

FaiLwre to pass any individual inspection shall be cause for rejection of the
mssile.

4.9.2 Sanpling inspections. Unless otherwi se specified, after completion
of individual Tnspections, a sanple shall be selected at random from one of
the first ten production mssiles (initial production) and in accordance with
table Il by the acquiring activity. Sanples shall be subjected to tests
approved by the acquiring activity. As a mininmum each mssile selected for
sanpling inspection shall be subjected to the follow ng:

a.  Conplete operational test at ambient room conditions, making all
necessary measurenents to assure that all applicable specification
requirements have been net.
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b. QOperational test at certain environmental conditions. The conditions
may vary for each missile tested, and should be based on results of
the first article, individual and special tests.

Failure to pass any approved inspections shall be cause for rejection of the
entire production |ot represented.

TABLE II. Sampling test items. 1/

Production
Item lot size Number of samples

Missile units First 10
Next 50
Next 75
Next 100 2/

1/ The acquiring activity shall specify the method and sequence of
inspection that samples shall be subjected to.

2/ Number of samples is 1 for each additional 200 or fraction thereof
of production lot size.

4.9.3 Accessory material. In addition to the conplete initial production
mssile submtted for quality confornmance inspection, the contractor shal
al so submt accessory material and data necessary to test the mssile.

4.9.4 Reconditioning of inspected nissiles. Mssiles, which have been
subjected to quality conformance inspection, shall be reconditioned by the
contractor by replacing all worn or damaged items. After reworking, the
contractor shall resubmt the mssile for acceptance

4.10 Method of inspection

4.10.1 Special tests and exaninations. Special tests and exam nations on
mssile parts, conmponents and equi pnent shall consist of tests as approved by
the acquiring activity. Special tests shall also be conducted for checking
the effect of any design or material change on the performance of the mssile
and to assure adequate quality control

4.10.2 Ejection shock. A launch shock which approximtes a 30 g peak
termnal sawtooth pulse of 20 m |l iseconds duration shall be applied in the
direction of the G vector at the center of each of the launch lugs. The force
shal | be distributed approximately equally between the launch | ugs.

4.10.3 Rocket notor iginition shock. The rocket notor ignition shock
test data shall be as specified.

4.10.4 Handling shock. At least six shocks of 15 g peak termna
sawt ooth pul ses shall be applied for 11 mlliseconds duration in any direction
to the fwd and aft handling fittings of the mssile. The force shall be
distributed equally between the two han%bing fittings.
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4.10.5 Catapult and arrested |anding shock. The catapult and arrested
| andi ng shock load test data shall be as specified.

4,10.6 Storage vibration. The nmissile, without wngs and control
surfaces, shall be stowed in a mssile container and exposed to a
logarithmcally swept sinusoidal vibration in a frequency range of 5 to 300 Hz

for a specified nunber of hours.

4.10.7 Flight deck and captive flight noise. The nmissile shall be
exposed to a broadband random shaped noise spectrumin a frequency range of
37.5 to 9600 Hzwith an overal|l maxi mum sound pressure |level of 145 + 2 db
above 0.0002 nmicrobar as well as gun blast over pressure aboard ships and
aircraft.

4.10.8 Free flight noise. The nissile shall be exposed to a broadband
random shaped noi se spectrumin a frequency range of 37.5 to 2400 Hz with an
overal | maxi mum sound pressure level of 159 + 2 db above 0.0002 mi crobar.

4.10.9 Salt fog. The assenbled nissile, with or wthout wngs and
control surfaces, shall be exposed to a salt fog test of 48 hours m nimm
duration in accordance with ML-STD 810, Method 509.2, Procedure I. Unless
ot herwi se specified, moisture shall be considered as containing salt from
marine atmosphere (see ML-E-8189).

4.10.10 El ectromagnetic conpatibiilty. The contractor shall develop an
el ectromagnetic conpatibility test program and shall conduct interference
tests in accordance with thée applicable denonstration specification to show
that the systemas installed in the aircraft and as enployed in nava
operations, does in fact, nmeet the electromagnetic interference control
requirements of the detail specification

4.10.11 Reliability and nmintainability denonstration. The contractor
shall develop a reliability and maintainability denonstration test program in
accordance with the applicable demonstration specification, and shall conduct
the tests to show that the mssile as configured in the aircraft and as
enpl oyed in naval operations, does in fact, meet the reliability and
mai ntainability requirements of the detail or specification sheet.

4.10.12 Reliability. Reliability tests shall be conducted based on
ML-STD-781.  Acceptance and rejection criteria shall be in accordance with a
test plan of ML-STD-781 that shall be specified. Test details, performance
characteristics to be nmeasured, preventive nmaintenance allowed during tests
etc, shall be subnmitted to and approved by the acquiring activity.

4.10.13 System performance denonstration test. The contractor shal
develop a missile denmonstration test program in accordance with ML-D 18243
and the applicabl e addenda and conduct the tests to show the mssile as
implenented in the aircraft and as enployed in naval or surface operations,
shal | meet the performance requirements of the detail specificatiofi or
speci fication sheet.

4.10.14 Surface texture. Surface texture values shall be neasured in

accordance with ANSI B46. 1.
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4.10.15 Qperation. Al equipnent shall be operated |ong enough to permit
the mssile tenperature to stabilize and to check sufficient characteristics,
and to record adequate data to assure satisfactory missile operation

4.10.16 Life. The life test shall be a specified number of hours
duration and shall be performed on nissiles that have passed individua
inspections. The life test shall be performed under accelerated environnmenta
conditions (see 4.10.16.1).  Test life accunulated during the reliability test

shall be counted toward the life test provided the entire hours are
accunul ated on a single mssion.

4.10.16.1 Accelerated environnental life cycle. An accelerated
environmental cycle test, representative of the environnental conditions that
the missile shall encounter during captive and free flight, shall be
conducted. The test shall be perforned using a step cycle procedure (an
exanpl e i s shown on table [11). The number of hours specified for each test
step shall only include the actual time of the test, not including set-up and
environmental change time. Synergistic effects of concurrent environnenta
conditions shall be Included. The test shall be conducted sinultaneously wth
vibration environments experienced during captive flight and free flight with
random excursions to resonant frequencies, intermttent salt fog, etc. The
mssile shall be nonitored during each step. Conpletion of the last step
shall constitute one (1) cycle. The test shall consist of a total nunber of
specified cycles. A limted performance check shall be made between each test

cycle. The Perfornance check proposed by the contractor shall be subject to
approval by the acquiring activity.

(Example) TABLE III. Missile accelerated environmenal Tife

cycle test.
STEP TEST CONDITION
] At ambient temperature apply full power.* Hold at full

power* for ** hours. Remove power.*

2 Lower temperature fo +30°F (-1°C). Apply full power*
for ** hours. Remove power.*

Lower temperature to 0°F (-18°C). Apply full power* for
** hours. Remove power.*

w)

4 Lower temperature to -30°F (-34°C). Apply full power”
for ** hours. Remove power.”

5 Lower temperature to -65°F (-54°C). Apply full power*
for ** hours. Remove power.*
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(Example) TABLE III. Missile accelerated environmenal life
cycle test-Continued.

s s TP

EP TEST CONDITION

6 Raise temperature to +120°F (+49°C). Apply full power*
n r %
'J L

x %
for hours. Remove

Po
**  Jo
Sp

4.10.17 Examnation. Mssiles shall be inspected for conformance to this
specification with respect to material, design, construction, marking, and
wor kmanship (see 3.6, 3.8, 3.23, and 3.25).

4.10,18 |Inspection of packaging. The sanpling and inspection of the
preservation, packing and container marking shall conformto this
specification (see section 5).

5. PACKAG NG

5.1 Preservation packaging. Unless otherw se specified, preservation
packaging shall be level A or Cin accordance with ML-P-116 (see 6.2.1)

5.2 Packing. Unless otherw se specified, packing shall be level A or C
Mssiles or mssile sections shall be packed in accordance with M L-STD 648

(see 6.2.1}.

5.2.1 Packaged storage. The nmissile shall be protected from adverse
climatic conditions when exposed to the storage tenmperatures of table I.

5.3 Marking. Marking of shipping containers shall be in accordance wth
ML-STD-129.  Leveling provisions and the jig points shall be identified. The
ji? point identification shall jnclude the distance of the jig point from the
reference datum for weight and bal ance purposes. The above requirenents shal
be made applicable to the Individual sections of the mssile, as sectionalized
for shipping and handling, when required by the acquiring activity. The
mssile shall be clearly marked show ng the proper location of support when
the mssile or mssile sections are normally placed on supports, such as
dollies or slings, to prevent damage to fragile sections or components.

6.  NOTES

6.1 Intended use. The guided mssile is a guided, self-propelled store
designed to be launched from an airborne or surface (ground or water) vehicle,
which is intended to seek and intercept a target that is airborne, on the

ground or under the water surface.
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6.2 Ordering data.

6.2.1 Acquisition requirenents. Acquisition docunents should specify the
fol | ow ng:

Title, nunber, and date of this specification.

Quantity required.

First article inspection (see 6.3).

c. Levels of preservation-packagi ng and packing (see section 5).
Nane and |ocation of government representative responsible for
random sel ection of inspection sanples (see 4.9.2).

f. Were test reports, data items (see 6.2.2), and certification

letters of materials are to be forwarded.

o 2

6.2.2 Data requirements. \Wen this specification is used in an
acqui sition which incorporates a DD Form 1423, Contract Data Requirement Li st
(CDRL) the data requirements identified bel ow shall be devel oped as specified
by an approved Data |tem Description (DD Form 1664) and delivered in
accordance with the approved CDRL Incorporated into the contract. \Men the
provisions of DAR 7-104.9 (n) (2) are invoked and the DD Form 1423 is not
used, the data specified bel ow shall be delivered by the contractor in
accordance with the contract or purchase order requirements. Deliverable data
required by this specification is cited in the follow ng paragraphs.

Par agraph no. Data requirenment title Applicable DID no.
3.5 Draw ngs, Engineering and DI - E-7031
Associated Lists
3.8.19 Interface Design Specification Dl - E-2135
3.8.19 Program Performance Specification Dl - E-2136
3.8.19 Program Desi gn Specification Dl -E-2138
3.8.19 Program Descri ption Docunent D -S 2139
3.8.19 Dat a Base Design Docunent Dl -S 2140
3.8.19 Program Package Document D -S-2141
4.7.2.1 Conput er Program Test Plan D -T-2142
4.7.2.1 Conput er Program Test Specification Di-E-2143
4.7.2.1 Conput er Program Test Procedures Dl -T-2144
4.1.2.1 Conput er Program Test Report DI - T- 2156
3.8.19 Operator’s Manual Dl - M 2145
3.8.19 System Qperator’s Manual D - M 2148
3.8.19 Software Quality Assurance Plan D -R-2174
3.8.19 Sof tware Configuration Managenment Dl - E-2175
Pl an
3.8.19 Sof t war e Devel opment Pl an Dl -A-2176
3.8.19 Sof tware Change Proposal/ Dl - E-2177
Sof t ware Enhancement proposal
3.8.19 Conput er Software Troubl e Report Dl -E-2178
3.10.1, 3.10.2 Derivation, Specification \Weight- UDI - S- 21208
Mass Properties Data for Mssiles
3.13.1c, 3.13.1d, Flight Plan Approval Package-Mssile Di-S 3620
3.13.3.1, 3.8.1
3.14.2 Plan Control System Electromagnetic  UD -T-21330
Conpatibility
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Paragraph no. Data regquirement title Applicable DID no.
3.14.2 Plan, Test System Electromagnetic UbI-7-21331
Compatibility
3.15 System Safety Program Plan DI-H-1320
3.15.1 Vulnerability Assessment Report DI-R-3051
3.17 Reliability Program Plan DI-R-1730
3.18 Maintainability Program Plan DI-R-5190
3.21 Process Specification DI-E-37130
4.4 Procedures, Test UDI-T-21265
4.10.10 Plan, Test, Electromagnetic DI-R-2055
Compatibility (EMC)
4.10.11, 3.17.1, Reliability/Maintainability DI-R-3538
3.18.1 Demonstration Test Plan
4.10.13, 3.10.9 Missile Demonstration Test Plarn DI-S-5138

(Data item descriptions related to this specification, and identified in
section 6 will be approved and listed as such in DoD 5000.19L., Vol. 11,
AVBDL.  Copies of data item descriptions required by the contractors in
connection wth specific acquisition functions should be obtained fromthe
Naval Publications and Forms Center or as directed by the contracting officer.)

6.3 First article. Wen a first article inspection is required, the item
will be tested and should be a first article sanple. The first article shal
be tested and approved under the appropriate provisions of 7-104.55 of the
Armed Services Procurenent Regulation. Wen a contractor is in continuous
production of guided mssiles from contract to contract, consideration should
be given to waive the first article inspection. The contracting officer shal
include specific instructions in acquisition documents regarding arrangements
for exam nations, test approval of documents and disposition of first article.

6.4 Governnent-furnished property. The contracting officer should arrange
to furnish the property listed in 3.4.1.

6.5 CGovernnent -1 oaned property. The contracting officer should arrange to
| oan the property listed in 3.4.2.

5.6 Changes from previous issue. Asterisks are not used in this revision
to identify changes with respect to the previous issue due to the
extensiveness of the changes.

Preparing activity:

Cust odi ans: Navy - AS
Navy - As (Project No. 1410-0109)
Air Force -11

Review activity
Navy - 0S
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