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This specification s approved by the Naval Alr Systems Command,
Department of the Navy, and 1s available for use by all Departments
and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the general requirements for design and
establishes uniform methods for testing cartridge actuated devices, (CADs). Guns,
rockets, rocket catapults, ballistic hose/tubing, and stores separation equipment
are not covered by this specification. For purposes of this specification, the
term cartridge actuated device includes any device which provides the means of
releasing potential cartridge energy or harnessing this energy to accomplish
work. Linear shaped charge, explosive energy transfer lines, and "sealed-in"
cartridge actuated devices (see 6.4.1) fall within the scope of MIL-D-21625.
However, devices of the “sealed-in" type are also required to meet the safety and
structural design requirements of this specification as specified in 3.6.3. The
purpose of the testing program 1s to determine performance, safety, soundness of
mechanical design, and resistance to environments encountered during storage,
handling, and service use. Cartridge actuated devices are safe for handling and
do not deteriorate to a degree which would render their performance or safety
doubtful after being subjected to the testing programs of this specification.

1.2 Classification of the types of cartridge actuated device release.
Type 1

Safety of handiing and installation. This type of release is required
prior to handling and installation of CADs in naval equipment. For requirements,
see 3.17.1.

Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be of use in improving this document should be addressed to:
Commanding Officer, Naval Air Warfare Center Aircraft Division Lakehurst, Systems
Requirements Department, Code SR3, Lakehurst, NJ 08733-5100, by using the
self-addressed Standardization Document Improvement Proposal (DD Form 1426)

appearing at the end of this document or by letter.

AMSC N/A FSC 1377

DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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Type 1I

Interim service release. This release is required prior to any
flights or use of CADs involving naval personnel and will be granted in
accordance with the provisions of 3.17.2. The Naval Air Systems Command has
the prerogative to authorize procurement of CADs for fleet use, subsequent to
a Type II release.

Type III A

Final release to service (fully documented). This type of release
Is required for admission of CADs into the Naval supply system as a fully
documented device (see 3.9). For requirements, see 3.17.2

Type III B

Special release to service (documented by a source control

drawing). If the data required for a Type IIl A release are not avallable,
such as proprietary rights and patents, then a Type III B release to service

fs required for admission of CADs into the Naval supply system. For
requirements for a Type III B release, see 3.17.2. For documentation and
data requirements for a Type III B release, see 3.9.

Type 1V

Use of approved cartridge actuated device (using same ballistic
energy source and associated equipment) in a new application. If a CAD has
previously been granted a Type IIl A or Type III B release and is to bhe used

in a new application, a Type IV release to service for the new application
wiil be granted in accordance with the requirements of 3.17.3.

2. APPLICABLE DQCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards and handbooks. The following
specifications, standards, and handbooks form a part of this document to the
extent specified herein. Unless otherwise specified, the issues of these
documents are those 1isted in the issue of the Department of Defense Index of
Specifications and Standards (DODISS) and supplement thereto, cited in the
solicitation (see 6.2).

SPECIFICATIONS
MILITARY
MIL-P-514 Plate, Identification, Instruction and Marking, Blank

MIL-S-5002 Surface Treatments and Inorganic Coatings for Metal
Surfaces of Heapons Systems

MIL-C-5501 Caps and Plugs, Protective, Dust and Moisture Seal

MIL-C-5541 Chemical Conversion Coatings of Aluminum and Aluminum Alloys
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MIL-A-8625 Ancdic Coatings, for Aluminum and Aluminum Alloys

MIL-N-18307 Nomenclature and Identification for Electronic, Aeronautical,
and Aeronautical Support

MIL-P-19834 Plates, Identification or Instruction, Metal Foil, Adhesive
Backed, General Specification for

MIL-D-21625 Design and Evaluation of Cartridges for Cartridge Actuated
Devices

MIL-P-23460 Pin, Quick-Release, Self-Retaining, Positive Locking

ifL-1-2365 Initiators, Electric, General Design Specification for

)

MIL-D-81980 Design and Evalvation of Signal Transmission Subsystems:
General Specification for

MIL-C-83124 Cartridge Actuated/Propellant Actuated Devices, General Design
Specification for

STANDARDS

FEDERAL

FED-STD-H28 Screw-Thread Standards for Federal Services

MILITARY

MIL-STD-100 Engineering Drawing Practices

MIL-STD-129 Marking for Shipment and Storage

MIL-STD;IBO Identification Marking of U.S. Military Property

MIL-STD-331 ?uze and Fuze Components, Environmental and Performance Tests

or

MIL-STD~-453 Inspection, Radiographic

MIL-STD-B10 Environmental Test Methods

MIL-STD-875 Type Designation System for Aeronautical and Aeronautical
Support Equipment

MIL-STD-889 Dissimilar Metals

MIL-STD-970 Standards ard Specifications, Order of Precedence for the
Selection of

MIL-STD-1168  Ammunition Lot Numbering

MIL-STD-1521 Technical Reviews and Audits for Systems, Equipments, and
Computer Software

DOD-STD-2101  Classification of Characteristics

3
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(Unless otherwise indicated, copies of federal and military specifications,
standards, and handbooks are avallable from DODSSP - Customer Service,
Standardization Documents Order Desk, 700 Robbins Avenue, Building 4D,
Philadelphia, PA 19111-5094.)

2.1.2 Other Government documents., drawings and publications. The following
other Government documents, drawings, and publications form a part of this
document to the extent specified herein. Unless otherwise specified, the issues
are those cited in the solicitation.

CODE OF FEDERAL REGULATIONS
49CFR Parts 100-199 Transportation

(Copies are available from the Superintendent of Documents, U.S. Government
Printing Office, Washington, DC 20402-0001.)

2.2 Non-Government publications. The following document(s) form a part of
this document to the extent specified herein. Unless otherwise specified, the
Yssues of the documents which are DoD adopted are those listed in the issue of
the DODISS cited in the solicitation. Unless otherwise specified, the 1ssues of
documents not listed in the DODISS are the issues of the documents cited in the
soiicitation (see 6.2).

AEROSPACE INDUSTRIES ASSOCIATION OF AMERICA (AIA)

NAS 618 Fastener-Recommended Shank, Hole and Head-to-Shank Fillet
Radius Limits for
NAS 1091 Streamer Assembly, Warning
(Application for copies should be addressed to the Aerospace Industries
Assoclation of America, Inc., 1250 Eye Street NW, Washington, DC 20005.)

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
ASTM D 4919 Specification for Testing of Hazardous Materials, Packaging

(Apptication for copies should be addresed to the American Society for
Testing and Materials, 1916 Race Street, Philadelphia, PA 19103-1187.)

(Non-Government standards and other publfications are normaliy avaiiable
from the organizations that prepare or distribute the documents. These
documents also may be available in or through libraries or other
informational services.)

2.3 Order of precedence. In the event of a conflict between the text of
this document and the references cited herein, the text of this document
takes precedence. Nothing in this document, however, supersedes appliicable
laws and regulations unless a specific exemption has been obtained.

2.4 Streamlining. This document has been streamlined. Appendix A to
MIL-D-23615 1ists those documents required for MIL-D-23615 acquisition and is
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a mandatory part of MIL-D-23615. Those documents listed in Appendix A have
the same status as those referenced directly in MIL-D-23615 (first tier
documents). All other documents, referenced through tiering, may be used as
guidance and information to supplement MIL-D-23615. MIL-D-23615 is a
stream)ined document.

3. REQUIREMENTS
3.1 Selection of specifications and standards. Specifications and

standards for necessary commodities and services not specified herein shall
be selected in accordance with MIL-S5TD-370.

3.2 Speclal requirements. Special requirements for specific
applications shall take precedence over those listed herein, provided such
special requirements are more stringent. Other conflicting requirements are
subject to the approval of the cognizant design agency (see 6.4.3) for the
specific application involved.

3.3 Materials. Materials for the CAD shall be compatible with the
explosive, propellant, delay composition, pyrotechnic, combustion products,
and buffering fluid (if used); and shall withstand environmental, functional,
service, and storage conditions to which the CAD will be exposed. Acceptance
or approval of materials for design or use during the course of manufacture
shall in no case be construed as a guarantee of acceptance of the finished
device. Pyrocellulose materials shall not be included as wads, spacers, or
closure discs. Materials which are nutrients for fungi shall not be used.

3.3.1 Metals. Exposed metals shall be of the corrosion-resisting type
or sultably treated to resist the corrosive effects of fuels, salt spray or
atmospheric conditions to which the CAD may be subjected in storage or normal
service use.

3.3.1.1 Dissimilar metals. Dissimilar metals shall not be used in
intimate contact with each other unless protected against electrolytic
corrosion. Dissimilar metals are defined in MIL-STD-889.

3.3.2 Plastic parts. The use nF plastic parts shall be subject to the
approval of the cognizant design agency for the specific application involve

d.

3.4 Finishes. Protective coatings and finishes shall be used which will
not crack, chip, or scale during normal service life or when subjected to
environmental conditions specified herein. Surface treatments, coatings, and
finishes shall conform to MIL-5-5002 except that aluminum and aluminum alloy
parts shall be anodized in accordance with 3.4.1.

3.4.1 Ancdizing. Aluminum and aluminum alloy parts subject to wear,
abrasion, and erosion or exposed to corrosive environmental elements shall be
anodized in accordance with MIL-A-8625, Types II or III. Chemical conversion
coatings conforming to MIL-C-5541 may be used to repair mechanically damaged
areas from which the anodic coating has been removed.

3.5 Color coding. Color coding of CADs as a primary means of
fdentification is strictly forbidden.
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3.6 Deslign and construction. The CAD shall be of the simplest and most
efficient design consistent with the proposed use. Specific consideration
shall be given to the factors of minimum size and welght, resistance to
deleterious environments, reliability of performance, maintainability (see
3.6.2), and safety of operation. A11 CADs, including the ballistic energy
source, such as cartridges and explosive energy transfer lines, submitted for
or subjected to the requirements of 3.16 shall be of final design
configuration, identical in design manufactured by the same process and
shall be from the same lot. Prior to manufacturing CADs for service release
testing, a c¢ritical design review shall be conducted per MIL-STD-i521 (see
6.3).

3.6.1 Ballistic energy. Prior to service release, the cartridge(s) for
the CAD shall have met the release requirements of MIL-D-21625.

3.6.2 Disassembly and reassembly. Unless otherwise approved by the
cognizant design agency, the CAD shall be designed so that it can be
disassemblad for inspection or iInstallation of the cartridge(s), 0 ring
associated subassemblies and reassembled. ODisassembly and reassembly o
device shall be accomplished by the use of standard tools.

and
the

f

3.6.3 "Sealed-in" type of cartridge actuated device. "Sealed-in" type
of cartridge actuated devices (see 6.4.1) shall meet the design,
environmental and functional requirements of MIL-D-2162%5 and the firing
mechanism, shear pin, dust, submersion, iced condition and structural
integrity requirements of this specification.

3.6.4 Service 1ife. CADs, when packaged in hermetically sealed
containers, shall have a service 1ife of not less than 5 years from the date
of manufacture, and shail be capable of being rendered serviceable after this
period by replacement of cartridges, O rings, shear pins, and similar items.
Service 1ife assignments must be approved by the Naval Air Systems Command
prior to application in service.

3.6.5% Structural integrity. CADs shall be designed with a minimum
safety factor of 1.5 at the most critical temperature extreme based on the
maximum catculated operating pressure 1imit in the most severe operating
condition.

3.6.5.1 Locked shut firing. Each CAD shall be designed to withstand the
internal ballistic gas pressure developed during a locked shut condition (see
6.4.4) over the temperature range -659F to 200°F. There shall be no
mechanical failure or rupture.

3.6.5.2 No load firing. For a stroking CAD which is designed to remain
fntact at the end of a power stroke, parts shall not separate whea it is
fired at any temperature between -65°F and 200CF with no restraining load

applied to the CAD; e.g., the piston shall not separate from the CAD at the
end of stroke nor shall fragmentation of components occur.

3.6.6 Locking of parts. All parts not required to have relative motion
prior to or during cartridge/ballistic energy source initiation shall be
securely locked by a method that will not damage components or interfere with
ease of disassembly. Safety wiring is the preferred method. Lock nuts shall
not he used except where it is 1mnn<c1h!p to use the preferred method.

e MITNw a2 [ LT L]

Floating or press fit washers shall not be used in the CAD.
6
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3.6.7 Mechanical firing mechanism. The force required to actuate
mechanical firing mechanisms shall be 15 pounds minimum and 35 pounds
maximum. Precocked firing mechanisms shall not be used (see 6.4.2).

3.6.7.1 Safety pins. Hechanical firing mechanisms shali be resirained
by single acting safety pins which meet the requirements of MIL-P-23460 (Type
I, 1/4 inch minimum diameter) unless otherwise specifically approved by the
cognizant design agency (see 6.4.3). The longftudinal axis of the installed
safety pin shall be 90° to the direction of travel of the restrained member.
The safety ptn shall act in double shear. Interference between the safety
pin and the restrained member shall be 0.062 inch minimum. Removal and
reinsertion of the safety pin shall be accomplished after the mechanical
firing mechanism is securely locked in place (see 3.6.8). The pin length

selected will be dependent upon the size and conflguration of the device and

shall provide for positive locking of the pin. Safety pin hole diameters (in
the device) shall be within the hole 1imits for clearance fits specified by
Column C of NAS 618. Safety pins shall be accessible and visible when the
device 15 instailed and shall not interfere with the installation or removal
of the device or any other majntenance operation.

3.6.7.2 Marning streamers. MWarning streamers designed in accordance
with NAS 1091 shall be securely attached to all safety pins. Streamer length
shall be as specified by the cognizant design agency.

1.6.8 Gas actuated firing mechanisms. The firing mechanism shall not
actuate upon application of 400 psig gas pressure on the firing pin. The

firing pin retention mechanism; e.g., shear pin(s), shall actuate within
0.030 second upon application of 600 psig applied at a rate between 10,000
psig/sec and 50,000 psig/sec inclusive acting on the firing pin assembiy.
Time to actuate is only a design guide and shall be reviewed by the cognizant
design agency for each specific application.

3.6.9’-Shear pins. Shear pins employed within CADs shall be of material
which demonstrates shear strength characteristics within the specified
tolerance over the temperature range -65°F to 200°F.

3.6.10 Installation. Installation provisions; e.g., mounting holes,
flanges, and brackets, for CADs shall be so arranged that the possibility of
incorrect instaliation or connection of fittings 1s minimized. Utilization
of male inlet/outlet ports is preferred. Use of inlet/outlet ports of
different thread diameters is mandatory.

3.6.11 Screw_threads. A1l screw threads shall be specified in
accordance with FED-STD-H28.

3.6.12 Cycle life. CAD component{s) which experience relative motion
prior 1o cartridge/ballistic energy source initiation shall have a service
cycle life. As a minimum, the number of cycles a CAD component(s) shall
withstand would be comparable to its normal service cycles plus a 50 percent
cycle safety factor. Service cycle life shall be subject to the approval of

the cognizant design agency. A cycle shall consist of movement from the

initial position through all positions and back to the initial position.
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3.6.13 Cartridge actuated devices for signal transmission subsystems.
CADs employed in signal transmission subsystems shall meet all additional
requirements specified in MIL-D-B1980.

3.7 CAD identification

3.7.1 Nomenclature. The contractor shall foltow the procedure outlined
in MIL-N-18307 and MIL-STD-875 when submitting the DD Form 61 for CAD
nomenclature. The information on the DD Form 61 shall be concurred by the
cognizant design agency prior to submittal.

3.7.2 Kational stock number. The cognizant design agency shall obtain a
national stock number and Department of Defense ldentification Code (DODIC)
prior to final release to service use.

3.7.3 Explosive hazard classification. There shall be data for each CAD
for explosive hazard classification (see 6.3). An interim explosive hazard
classification is required prior to granting a Type I release per 3.16.2.

The cognizant CAD design agency shall obtain a final explosive hazard
classification prior to final release to service.

3.8 Marking. Identification marking for each CAD shall be clearly and
permanently (nondefaceable through normal storage and service handling)
marked in accordance with MIL-STD-130 with the CAD nomenclature (see 3.7.1),
fdentifying number, contract number, national stock number, lot number in
accordance with MIL-STD-1t168, and serial number. Name plates shall conform
to MIL-P-514 requirements for composition A, Class 2 or composition C
identification plates, or MIL-P-19834. No other markings shall be placed on
the CAD except those required by 3.8.1 and 3.8.2.

3.8.1 Inlet/outlet ports. CAD ports shall be labeled "inlet" or
“outlet”, as applicable, and the direction of flow indicated with permanent
red arrows.- In addition, ports shall be covered with effective shipping caps
or plugs in accordance with MI1-C-5501, type as applicable, when the CAD is
not instailed.

3.8.2 Harnings. Red tags or tabels in accordance with MIL-P-19834 with
"RARNING - CARTRIDGE ACTUATED DEVICE {INCLUDING SAFETY INSTRUCTIONS)"
lettered in white shall be provided for and affixed to all CADs.

3.9 ODrawings. Drawings, including special tooling required, packaging,
and detall and assembly drawings of test sets, shall be in accordance with
MIL-STD-100 (see 6.3)>. A full disclosure of detail and assembly drawings of
test sets is mandatory. If full disclosure cannot be obtained, then a source
control drawing, as defined in MIL-STD-100, including packaging, shall be
avallable. If source control drawings are obtained, complete drawings
containing restrictive use notation shalt facilitate in-service
support/malfunction investigation.

3.10 Performance. The CAOs shall satisfy all design, environmental, and
functional requirements specified herein and reliability and performance
requirements outlined in the detailed CAD design specification.
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3.11.8 Cycling. The CADs shall withstand the cycling conditions as
specified in 4.8.8. After being subjected to the cycling test, the CADs

shall meet the nondestructive test requirements and the design performance
requirements when test fired.

L Sn

3.12 Functicnal tests.

3.12.1 Low temperature operation. Operation at -659F (see 4.9.2 and
4.9.5).

3.12.2 Normal temperature operation. Operation at 70°F (see 4.9.3 and
4.9.5).

3.12.3 Hiqh temperature operation. Operation at 200°F (see 4.9.4 and
4.9.5).

3.12.4 Submerged operation. Submerged operation (see 4.9.6).

3.12.5 Iced condition. Operation under iced condition (see 4.9.7).

3.12.6 Underload. For information purposes, CADs containing cartridges
with BO percent of their output charges shall be tested at -65°F and 70°F as
specified in 4.9.8 to assist in the evaluation of future production lots.

3.12.7 QOverload. For information purposes, CADs containing cartridges
with 120 percent of their output charge shall be tested at 200°F as specified
in 4.9.9 to assist in the evaluation of future production lots. Cartridges
which cannot be loaded with 120 percent of their output charge weight will be
loaded with the maximum amount of output charge that will fit into the
cartridge case. The cartridge hardware will have minimum and maximum

material conditions that will allow the maximum free volume for the output
fka-nn Tha wnimht AF +tha mavimiim smmond A Archore Ahavms ahatl ha ..---.-.l o
Liar ye . ine WE YL Ui Liie iR | qlllUUIll. Ul UULpUL Lilailye snail U TELUIUEU.

3.13 Structural inteqrity tests.

3.13.1 Locked shut operation. -Locked shut operation at -65°F and 200°F
(see 3.6.5.1 and 4.9.10.1).

3.13.2 No load operation. No load operation at -65°F and 2000F (see
3.6.5.2 and 4.9.10.2).

3.14 Post environmental and functional test analysis.

3.14.1 Damage and deterforation. Damage to or deterioraticn of any
internal or external part of the CAD after environmental testing which could
in any manner prevent it from meeting functional requirements shail be reason
to consider the CAD as.having failed to meet the test to which it was
subjiected.

3.14.2 Marginality of success evaluation. No failure, incipient
failure, or marginal condition shall be permitted. A detailed post-test
inspection of all CADs and test data shall be conducted to aid in the
detection of failures or marginal conditions. The test data shall be
recorded and treated in a manner aiding the detection of operating anomalies
and examined for operating results. A marginality of success evaluation plan

10
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shall be included in the design verification and service release test plans
(see 6.3). AIll anomalies identified during design verification testing (see
4.5.2) or service release testing (see 4.6) shall be documented and evaluated
to ascertain their potential for inducing fallures in service, to ascertain
the consequences of such failures, and to determine recommendattons for
appropriate remedial action (see 6.3}).

.15 Deslgn freeze. Development tests (see 4.95) shall be conducted to
4
1

[ &
sh a design freeze of the CAD.

3.16 Criteria of acceptance.

3.16.1 Minimum Type I requirements. After successful completion of the
design verifcation tests (see 4.5.2), minimum requirements for a Type I
release are satisfactory performance of the tests listed in Table I as
performed by the Government, contractor, or an independent testing
laboratory. If the tests of 4.5.2 are met without design change, the results
may be accepted in fulfilling the requirements for a Type I release. If the
tests are performed by a contractor or by an independent testing laboratory,
there shall be an acceptable test plan, test facility, and test report (see
6.3). The tests shall be witnessed by personnel from the cognizant design
agency or their appointed representative. A certified copy of the test data
(see 6.3) shall be obtained prior to granting a Type I release.

3.16.2 Type II, Type IIl A, or Type III B release. A Type II, Type III
A, or Type III B release to service can be given only after the CAD satisfies
the environmental, functional, material, design and construction, and
documentation and data requirements, and after successful performance in the
complete testing program as set forth in Tables I and II. Unless otherwise
specified in the contract, the tests listed in Table II shall be conducted by
the cognizant design agency. If the tests are permitted by the contract to
be conducted by the contractor or an independent testing laboratory, there
shall be an-acceptable test plan, test facility and test report (see 6.3).
The tests shall be witnessed by personnel from the cognizant design agency or
their appointed representative. A certified copy of the test data (see 6.3)
shall be obtained prior to granting.a Type II, Type III A, or Type ILI B
release to service. Documentation for either a Type IIT A or Type III 8
release in accordance with the requirements of 3.9 shall be determined by
contractual agreement. Distribution of CADs for the varfous environmental
and functional tests shall be in accordance with Tables I and II. CADs which
have met the requirements of MIL-C-83124 may be considered acceptablie for a
Type 11, Type 111 A, or Type I1I B release provided all requirements of this
specification have been met.

3.16.3 Acceptance of an approved CAD
pplic

1%
1

(using same ballistic energy source
nd associated eguipment) in & new appl ation. HWhen 1t 1s desired to use a
previously approved CAD (which has a Type III A or Type III B release) in a
new application, Type I service release is automatically granted. A Type IV
release for service use will be granted upon satisfactory performance fn any
special tests required by the new application (see 3.2) and the tests of
Table II deemed acceptable for the new application. Test plans and test

reports (see 6.3) shall be acceptable.

arammiabad Aanniinman Y im 2 maw a

m

3.17 HWorkmanship. HWorkmanship shall be subjected to the inspection of
all requirements as specified herein and as specified in 3.9.

11
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TABLE I. Design verification test program.

Group 1/ and
number of cartridges in group
Test Test A|lB|lC|D|E|F ]G] K |[Total

paraqraph| 6 | 3 1414191312 2]33
Nondestructive
Examinatton of product 4.7.1 61314 a]9]3|2)2]33
Radiographic examination 4.7.2 613|14]al9]3]2|2]33
Bridge circuit resistance 2/ 4.7.3 6|3 4(a]93}2]2]33
Environmental
40-foot drop 3/ 4.8.1 5 6
6-foot drop 4.8.2 3 3
Shock 4.8.3 4 4
Vibration 4.8.5 4 4
Nondestructive
Bridge circuit resistance 2/ 4.7.3 J| 414 LR
Radiographic examination 4.7.2 3414 11
Functtonal
Firing mechanism 4.9.5.1/ 3 3

Mechanical/gas actuated 4.9.5.2

Locked shut 4.9.10.1 2 2
No load 4.9.10.2 2 2
Low temperature (-65°F) 4.9.2 3111 1 1 6
Normal temperature (70°F) 4.9.3 3414311 15
High temperature (200°F) 4.9.4 31V 1 6

1/ The tests shall be performed in the order listed for each group of cartridges.

2/ These tests are applicable only when the cartridge contains an electric
tiator or a cartridge with an electric initiator that is an integral part of
cartridge design.

3/ [Inert cartridges without explosive or propeliants will not be subjected to
this test. Cartridges subjected to the 40-foot drop test shall be disposed of in
accordance with safety regulations.

12
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MIL-D-23615C(AS)
4. QUALITY ASSURANCE PROVISIONS

4.1 Respensibility for inspection. Unless otherwise specified in the

contract or nlirrh:lcn order, the contractor is responsible for the performance

=1 adw W v L= T L)) LA S A~ -

all 1nspection requirements (examinations and tests) as specified herein.

Except as otherwise specified in the contract or purchase order, the contractor
may use his own or any other facilities suitable for the performance of the
inspection requirements specified herein, unless disapproved by the Government.
The Government reserves the right to perform any of the inspections set forth in
this specification where such inspections are deemed necessary to ensure
supplies and services conform to prescribed requirements.

nf
Sl

4.1.1 Responsibility for compliance. AIll items shall meet all requirements
of sections 3 and 5. The inspection set forth in this specification shall
become a part of the contractor's overall inspection system or quality program.
The absence of any inspection requirements in the specification shall not
relieve the contractor of the responsibility of ensuring that all products or
supplies submitted to the Government for acceptance comply with all requirements
of the contract. Sampling inspection, as part of manufacturing operations, is
an acceptablie practice to ascertain conformance to reguirements, however, this
does not authorize submission of known defective material, either indicated or
actual, nor does it commit the Government to accept defective material.

4.2 Materials. Inspection and testing of component parts and assemblies
shall be made to determine compliance with 3.3. Hhere defects or inferior
quality are evident, and the Government deems material analysis necessary, the
contractor will be requested to submit samples or specimens to the cognizant
design agency for analysis and approval.

4.3 Measurement and records. All functional tests of CADs shall be

performed with the equipment mounted and loaded to simulate service conditions.
Performance parameters such as the following shall be recorded during functional

tests (see 6.3):
(a) Pressure versus time for ballistic cycie time.
(b) Velocity (at end of power sfroke).
(c) Displacement of load {or simulated) versus time.
(d} Thrust versus time for ballistic cycle time
(e) Acceleration versus time.

(f) Resistive load versus time.

(g) Time interval between actuating firing mechanism and beginning of
movement of load or start of pressure rise.

(h) Time interval between actuating firing mechanism and completion of
operating cycle.

4.3.1 Instrumentation. Any state of the art type of instrumentation and
recording equipment may be used, such as the oscillograph, oscilloscope, or
magnetic tape. Transducers may be any state of the art; e.q., piezoelectric,
strain gage, variable reiuctance, capacitive, or potentiometer. However,
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4.7 Non-destructive tests. Individual tests shall be conducted on each
CAD submitted for environmental and functional test. If any device fails a
part of the non-destructive test, the entire 1ot may be rejected (see 3.6).
The contractor shall correct atl deficiencies (see 6.3) prior to
non-destructive retest of the rejected articles. Non-destructive tests shall
consist of those specified in 4.7.1, 4.7.2 and 4.7.3.

4.7.1 Examination of product. Each CAD shall be completely inspected
for compliance with the requirements specified herein, workmanship (see
3.1, and its drawings and specification requirements {see 3.9) prior to
environmental and functional testing.

4.7.2 Radiographic inspection. All CADs shall be inspected by
radiographtc means as specified in 3.10.1 and MIL-STD-453. The radiographic
plates shall be examined for defects and misassembly.

4.7.3 Brldge clrcuit resistance. Any CAD which uses an electric
{nitiator or a cartridge with an electrical inittiator which ¥s an integral
part of the cartridge design shall be subjected to bridge circuit resistance
per the test procedure of MIL-I-23659.

4.8 Environmental tests. A1l temperatures specified in 4.6.2 through
4.6.8 shall have a tolerance of not more than + 59F. If the CADs cannot be
test fired within the temperature conditioning chamber, they shall be fired
within 3 minutes after removal from the chamber. MWhenever repeating low
(-659F) temperature conditioning of a cold device, all condensation shall be
removed from the CAD before it is returned to the temperature conditioning
chamber.

4.8.1 forty-foot drop test. This test shall be conducted in accordance
with test 103.2 of MIL-STD-331. Six CADs shall be dropped to impact in the
following positions: (1) two nose up, (2} two nose down, and (3) two
horizontal. - A new CAD shall be used for each drop. The CADs shall meet the
requirement of 3.11.1.

4.8.2 Six-foot drop test. Three CADs shall be dropped onto a 2-inch
thick steel plate (minimum) embedded in concrete to impact as follows: (1)
one nose up, (2) one nose down, and {(3) one horizontal. A new CAD shall be
used for each drop. No device shall fire during this test. After the drop
test has been completed, the CADs shall be subjected to the nondestructive
tests and fired per Table I or II, as applicable.

4.8.3 Shock. This test shall be conducted in accordance with Method
516.4, Procedure 1 of MIL-STD-810. The shock pulse wave form shall be
terminal peak sawtooth. The peak amplitude shall be 20g and the duration
shall be 11 msec. After the shock test has been completed, the CADs shall be
subjected to the nondestructive tests and fired per Table I or II, as
applicable.

4.8.4 Temperature/humidity/altitude cycling. The CADs shall be subjected
to the temperature/humidity/altitude cycling test as outlined below. There
shall be no interim withdrawals of CADs during this cycling test. The
schedule has been arranged that operations are not required outside normal
working hours except for such supervision to ensure proper operation of the

test equipment. It is not ...u..dat"ry that the du_‘y'lC!GCr\ time schedule given

below be follcwed; however, it is mandatory that the time, environmental, and
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sequence requirements be followed. A minimum of two chambers are needed to
conduct the temperature shock portion of this test. If it is desired to use
three chambers, it is permissible provided the time, environmental, and
sequence requirements are met. The fluctuations from the specified
temperatures shall not exceed 59F. HWhen the temperature chamber door is
opened to place test items inside, the chamber pressure will be atmospheric.
The time required to return the chamber pressure to 0.65 pounds per square
inch (psia) shall not exceed one hour. CADs shall be supported on screen
trays or racks so that all areas are exposed to the same prescribed
atmospheric conditions at all times throughout the test. The schedule to be
followed is:

Monday 0800 Place test
re

1200 Raise chamber temperature to 160°F and the RH to 95
percent. The chamber temperature shall reach 160°F at 95
percent RH not later than 1300.

1600 Remove test items from above chamber and immediately place
in a chamber maintained at -65°F at a pressure altitude of
70,000 Feet (0.65 psi).

Tuesday 0800 Remove test items from above chamber and place test items
in a chamber maintained at 709F at 50 percent RH.

1200 Remove test items from above chamber and immediately place
in a chamber maintained at -65°F at a pressure altitude of
70,000 feet (0.65 psi).

1600 Remove test items from above chamber and immediately place
. in a chamber maintained at 1609F at 95 percent RH.

Wednesday 0800 Reduce chamber temperature to 709F at 50 percent RH. The
chamber temperature shall reach 70°9F at 50 percent RH not

tater than 0900.

1200 Raise chamber temperature to 160°F and the RH to 95
percent. The chamber temperature shall reach 1609F at 95
percent RH not later than 1300.

Remove test items from above chamber and immediately place
in a chamber maintained at -65°F at a pressure altitude of
70,000 feet (0.65 psi).

—t
(=2
(=]
(=]

Thursday 0800 Place test items in a chamber maintained at 70°F at 50
percent RH.

1200 Remove test items from above chamber and immediately place
in a chamber maintained at -65°F at a pressure aititude of

TN NAN Faad N EC mcdd
FV,UUU Te8T \J.oa psiJ.

1600 Remove test items from above chamber and immediately place
in a3 chamber maintained at 1609F at 95 percent RH.

17
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Friday 0800 Reduce chamber temperature to 700F at SO percent RH. The
chamber temperature shall reach 70°F at 50 percent RH not
later than 0900.

1200 Raise chamber temperature to 160°F and the RH to 95
percent. The chamber temperature shall reach 1609F at 95
percent RH not later than 1300.

1600 Remove test items from above chamber and immediately place
in a chamber maintained at -659F at standard ambient
pressure.

This schedule shall be followed for a total of 4 weeks (28 days) except that
on the second and fourth weekends the soak time shall be from 1200 on Friday
until 0800 on Monday at a temperature of 160°F at 95 percent RH. The
completion of the test occurs on the 5th Monday after starting. After the
temperature/humidity/altitude test has been completed, the CADs shall be
subjected to the nondestructive tests and fired per Table II.

4.8.5 Vibration. This test shall be conducted per Method 514.4 of
MIL-STD-810. The procedure shall be determined by the particular
application. The CADs shall be vibrated as follows: (1) one at -659F, (2)

two at 709F, and {1) one at 2009F. The minimum acceleration power spectral

dens1ty (Ho) for CADs mounted in the cockpit of jet aircraft shall be 0.10
g¢/Hz over the frequency spectrup from 300 to 1000 Hz. Vibration at a power
spectral density less than 0. lOgZIHz shall be approved by the cognizant
design agency. The vibration time per each axis shall be a minimum of three
hours. After vibration testing has been compteted, the CADs shall be
subjected to the nondestructive tests and fired per Table I or II, as
applicable.

4.8.6 Salt fog. This test shall be conducted in accordance with Method

* wESw (RLLIER R R 8 Rvevl vkt

509.3 of MIL-STD-810. This test shall be conducted for 168 hours continuous
with a 5 percent salt concentration. After the sait fog test has been
completed and without disassembling the devices, the external surfaces may be
rinsed with tap water prior to being subjected to the nondestructive tests
and fired per Table II.

4.8.7 Dust. This test shall be conducted in accordance with Method
510.3 of MIL-STD-B10 except that the high temperature shall be 200°F. After
the dust test has been completed, the CADs shall be subjected to the
nondestructive tests and fired per Table II.

4.8.8 Cycling. Two CADs shall be subjected to the cycling test by
moving the CAD component(s) from the initial position, through all positions,
and back to the initial position. The cycling test shall be conducted at
709F. The number of cycles (see 3.6.12) and cyclic rate shall be specified
in the detailed CAD design specification. After the cycling test has been
completed, the CADs shall be subjected to the nondestructive tests and fired
per Table II.

4.9 Functional tests.

4.9.1 General. Operations at extreme temperatures and under high
altitude conditions will be performed in a controlled condition room or
chamber utilizing the energy source(s) and associated equipment that will be
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4.9.8 Underload operation. Test devices and CADs containing cartridges
with 80 percent of their output charge shali be conditioned at a temperature
of ~659F and 709F per 4.9.2 and 4.9.3 and then fired.

4.9.9 Qverlioad operation. Test devices and CADs containing cartridges
with 120 percent of their output charge shall be conditioned at a temperature
of 2000F per 4.9.4 and then fired.

4.9.10.1 Locked shut Firfngs. Two CADs shall be conditioned, one at a
temperature of -h59F and the other at a temperature of 200°F and fired under
locked shut conditions to demonstrate conformance to 3.6.5.1. It is not
required that the CAD be operable after test. Conditioning time and method
of firing shall be as specified in 4.9.2 and 4.9.4.

4.9.10.2 No load firings. MWith the CADs subjected to the no load
condition, the CAD firings shall be conducted at -650F and 2000F. The

devices shall meet the’ requirements of SUE‘BUZ Conditioning time and method
shall be as specified in 4.9.2 and 4.9.4.

4.10 Inshection of packaging. The sampling and inspection of the
preservation, packing, and container marking shall be in accordance with
section 5.

4.11 Classification of charactertstics. Classification of
characteristics shall be in accordance with DOD-STD-2101.

5. PACKAGING

5.1 Testing. The contractor shall perform testing and acquire data to
support compliance with Performance Oriented Packaging (POP} requirements of
hazardous materfals as defined In Title 49, Code of Federal Regulations (CFR)
(see 6.8). Testing shall be performed in accordance with the American
Society for Testing and Materials (ASTM) D 4919, Testing of Hazardous
Materials Packaging.

5.1.1 Report, instructions and drawings. There shall be a POP test
report, special packaging instructions, and packaging drawings (see 6.3).

5.1.1.1 Report numher. The sequential and non-duplicative report number
for each POP test report shall be provided by the cognizant design agency.

5.1.2 Certification. The contractor shall provide a signed certification
that the packaging and marking conform to Title 49 of the CFR. The
certification shall be incorporated on the DD 250 Form Material Inspection
and Receiving Report or other acceptance document if the DD 250 Form is not
used {see 6.3).

5.2 Inner pack. An inner pack shall be hermetically sealed, airtight
and moisture proof.

5.3 Marking. Marking of inner packs and the shipping container shall be
in accordance with Title 49 of the CFR and MIL-STD-129. Marking of inner
packs and outer containers shalil be as follows:
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(e) Quantity and marking of inner pack and shipping container (see 5.2
and 5.3).

(f) Applicable documentation for either a Type III A or III B release
(see 3.17.2).

(g} Where data items (see 6.3) are to be forwarded.

6.3 Consideration of data reguirements. The following data requirements

should be considered when this specification is applied on a contract. The
applicable Data Item Descriptions (DIDs) should be reviewed in conjunction
with the specific acquisition to ensure that only essential data are
requested/provided and that the DIDs are tatlored to reflect the requirements
of the specific acquisition.
the data requirements, a Contract Data Requirements List (DD Form 1423) must
be prepared to obtain the data, except where DOD FAR Supplement 227.405-70
exempts the requirement for a DD Form 1423.

Reference

Paragraph DID Number

3.6 DI-ADMIN-81250
3.7.3 DI-L-33118

3. DI-CRPR-81000

F=Y

£l L

(TR S - £

G Gl L
[+ Y+ 00 %
BN -t P

DI-DRPR-81001

DI-DRPR-81002

DI-NDTI-80809A
DI-R-5298C

DI-MISC-80678

To ensure correct contractual application of

Suggested
DID Title Talloring

Conference minutes —
Explosive hazard classification data ---

Product drawings and associated -—-
1ists

Conceptual design drawings -—
and associated tists

Developmental design drawings -—
and associated 1ists

Test/inspection reports —

Test/inspection reports 10.2.7, only

Fatlure analysis and _—
corrective action report

Certification/data report -—

Test plians/procedures —
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Reference Suggested
Paraqgraph OID Number DID Title Tailoring
5.1.1 DI-PACK-81059 Performance orientecd -

packaging test report
5.1.1 DI-PACK-80121A  Special packaging instructions -—-

The above DIDs were those cleared as of the date of this specification. The
current issue of DOD 5010.12-L, Acquisition Management Systems and Data
Requirements Control List (AMSDL), must be researched to ensure that only
current, cleared DIDs are cited on the DD Form 1423.

6.4 Definitions.

6.4.1 "Sealed-in" type cartridge actuated device. Cartridge actuated
devices in which the propellant, explosive, or pyrotechnic components become
an integral part of the device and which by design are not to be disassembled
and reassembled for inspection are termed "sealed-in" cartridge actuated
devices.

6.4.2 "Precocked" type firing mechanism. A mechanical firing mechanism
which contains sufficient stored energy in its safetied position for primer
initfation is termed a “precocked" firing mechanism.

6.4.3 Cognizant design agency. Unless the contract specificaliy
indicates otherwise, all reference herein to the “cognizant design agency"
for cartridges and CADs are defined as referring to the Indian Head Division,
Naval Surface Warfare Center, Indian Head, MD 20640-5035.

6.4.4 Locked-shut condition. A locked-shut firing is defined as a CAD
firing simulating the most adverse conditions for the containment of
ballistic gas pressure produced when the device fails to operate normally in
the intended manner. The exact nature of this operational anomaly (failure
of a piston move, mechanism to operate and port to vent) is dependent upon
the particular CAD design.

6.5 Subject term (key word) listing.

Feasibility tests
Verification tests
Service release tests
Functional tests
Types of CAD releases
Warning streamer

6.6 Streamlining. For MIL-D-23615 acquisitions, the required portions
of all MIL-D-23615 tier reference documents shall be }imited to the portions
described in the "Appifcability” column in Table III in Appendix A.

6.7 Tailoring. #hen MIL-D-23615 is tailored in an acquisition, Appendix
A must be tatlored accordingly. In particular, when Appendix A is tai]ored
specific attention must be given to the chain of referencing. For example,
if a first tler reference document in MIL-D-23615 is tailored out, all of the
reference documents which are tiered to that first tier reference document
must be tailored out.
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6.8 Outer container. Any containers that have been documented as being
tested to the POP regquirements are acceptable for use and additional testing
is not required. Verification of whether the proposed container has met the
POP requirements, can be obtained from the Naval Weapons Station Earle, Colts
Neck, NJ 07722-5000, Attn Code 50C, Telephone Number (908) 577-3831/3832.

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

Preparing Activity:
Navy AS

(Project 1377-NE43)
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APPENDIX A

STREAMLINING INFORMATION

10. SCOPE

10.1 Scope. This appendix 1s a 1ist of documents referenced in
MIL-D-23615 or tiered to documents referenced in MIL-D-23615. These
documents have the same status as those referenced directiy in MIL-D-23615
(first tier documents). This appendix is a mandatory part of this
specification. The information contained herein is intended for compliance.

10.2 Application. This appendix identifies the applicability of the
documents referenced in MIL-D-23615 or tiered to documents referenced in
MIL-D-23615 through the third tier. Only that portion(s) of a document
listed in Table III of thls appendix and described in the “Applicability"
column, is pertinent in the use of MIL-D-23615. If MIL-D-23615 is tailored
in acquisition, this appendix must also be taitored.

20. DOCUMENTS
20.1 Documents. The documents listed herein and corresponding
applicability data have been identified as required. A1l other documeats

referenced through tiering are not considered required and may be used for
guidance and information.
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