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MILITARY SPECIFICATION

SHOCK TESTS, H.1. (HIGH-IMPACT) SHIPBOARD MACHINERY,
EQUIPMENT, AND SYSTEMS, REQUIREMENTS FOR

This specification is approved for use by the Department of the
Navy, and ig available for use by all Departments and Agencies of

the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers shock tegting
requirements for ship board machinery, equipment, systems, and
gtructures, excluding gubmarine pressure hull penetrations, ,
(see 1.2.5). The purpose of these requirements is to verify the
ability of shipboard installations to withstand shock loadings
which may be incurred during wartime service due to the effects
of nuclear or conventional weapons.

1.2 (Classification.

1.2.1 Test categories. Tests shall be classified in
accordance with one of the following test categories, as
specified (see 3.1.2 and 6.2.1):

“Beneficial comments (recommendations, additions, deletiong) and
any pertinent data which may be of usze in improving this
document should be addressed to: Commander, Naval Sea Systems
Command, SEA 5523, Department of the Navy, Washington, DC 20362-
5101 by ueing the self-addressed Standardization Document
Improvement Proposal (DD Form 1426) appearing at the end of this

document or by letter.
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Lightweight. The lightweight test is a test performed on
the lightweight shock machine (see figure 1l).

Medium wejight, The medium weight test is a test performed
on the medium weight shock machine (see f{gure 2).
Heavyweight. The heavyweight test is a test performed on a
standard or large floating shock platform (see figures

3 and 4).

1.2.2 Shock grades. Items to be tested shall be classified
in accordance with one of the following grades, as specified (mee
3.1.3 and 6.2):

Grade A. Grade A items are items which are essential
to the safety and continued combat capability of the ship.
Grade B. Grade B items are items whose operation is

not essential to the safety and combat capability of
the ship but which could become a hazard to personnel,
to grade A items, or to the ship as a whole ag a result
of exposure to shock.

1.2.3 Equipment classes. Items to be tested shall be
classified in accordance with one of the following classes, as
specified (gsee 3.1.4 and 6.2):

Clags ]. Class I equipment ig defined as that which is
required to meet these shock requirements without the
use of resilient mountings installed between the
equipment and the ghip structure or foundation.

Clagss JI. Class II equipment is defined as that which
is required to meet these ghock requirements with the
use of resilient mountings installed between the
equipment and the ghip structure or shipboard
foundation.

Class ]JJ]I. Unless otherwise specified (see
3.1.6.3(e)), class III equipment is defined as that
which has shipboard application both with and without
the use of resilient mountings and i8 therefore
required to meet both class ] and class II

requirements.
1.2.4 Shock test tvpes. Tests shall be classified in accor-

dance with one of the following types, as specified (see 3.1.5 and
8.2):

Type A. A type A test is a test of a principal unit. This
is the preferred test. Principal units are items which are
directly supported by the ship structure or by a foundation
which is directly attached to the ship structure, and items
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mounted in piping systems, ducting systems, and similar
systems which are supported by ship structure. The shock
response of a principal unit is primarily a function of the
rigidity and mass of the item and the shipboard mounting
structure, the shipboard mounting location, and the
configuration of the item. Such jtems typically include
diesel-generator gets, air conditioning plants,
gwitchboards, radio transmitters, steam generators, missile
launchers, and valves (if installed in piping which is=s
supported by ship structure).

Type B. A type B test is a test of a subsidiary component.
Subgidiary components are items which are the major parts
of a principal unit. The shock response of the subsidiary
component is significantly affected by that of the
agsociated principal unit and all associated subsidiary
components. The shock responses of the associated
principal unit and all associated gubsidiary components are
mignificantly affected by that of the subsidiary component.
Examples are the diesel engine of a diesel-generator set,
the electric motor of an air conditioning unit, or the
power gupply section of a radio tranamitter.’

Tvpe C. A type C test is a teat of a subassembly.
Subagsgemblies are items which are a part of a principal
unit or a subsgidiary component. The shock response of the
subassembly ig significantly affected by that of the
asgociated principal unit or subsidiary component, but the
shock response of the principal unit or subsidiary component
ia not gignificantly affected by the subassembly. Examples
are thermometers, gauges, meters, relays, and resistors.
The distinction between gsubassembly and assembly or part as
ugsed herein may be different than that used in various
equipment specifications or other acquisition documents.

1.2.%5 Mounting locatjong. Items shall be classified in

accordance with one of the following mounting locations aboard
ahip, ag specified (see 6.2):

Hull mounted. Hull mounted items are those mounted on:
For surface ships. The main structural members of the
ship including structural bulkheads and structural
bulkhead gtiffeners below the main deck, and shell
plating above the waterline.

For gubmarines. The main structural members 0f the
ship including,hull frames, structural bulkheads, and
structural bulkhead stiffenrers.
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Deck mounted. Deck mounted items are those mounted on:
For surface ships. Main deck and above, and decks,
platforms, and non-structural bulkheads below the main
deck.

For gybmarines. Decks, platforms, and non-structural
bulkheads.

Shell mounted. Shell mounted items are those mounted on:

For surface ships. The shell plating below the waterline.
For gubmarines. The shell plating. (This specification
does not cover underwater explosion testing of items which
penetrate the sudbmarine pressure hull (see 1.190) = '~

Wetted-surface mounted. Wetited-surface mounted items are

those mounted: : ‘
For gurface ships. External to the hull and below the
waterline.
For gubmarines. External to the pressure hull.
1.2.6 Mounting plane aboard ship. Items shall be classified

in accordance with one 0of the following planes of mounting aboard
ship, ag specified (see 6.2):

Base
Front or face
Back
Top
Combination. (such as base and back)
Other ‘
1.2.7 Mounting orientation abogrd ship. 1Items shall be

classified in accordance with one of the following intended
orientations aboard ship, as specified (see 6.2):

Unrestricted ag to orientation aboard ship
Restricted

Shaft, front, face, principal axis, and so forth,
parallel to fore-and-aft axis of ship

Shatt, front, face, principal axis, and so forth,
perpendicular to fore-and-aft axis of ship

Other

2. APPLICABLE DOCUMENTS

2.1 Qovernment documents.
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2.1.1 specifications and gtandards. The following
gpecificationsg and standards form a part of this document to the
extent specified herein. Unless otherwise specified, the issues of
thesze documents are those listed 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-S-1222 - Studs, Boltes, Hex Cap Screws,
and Nuts.
Plates, Tags and Bands for
Identification of Equipment.
MIL-P-15024/5 Plate, Identification.
MIL-M-17185A - Mounts, Rexilient; General
Specificationz and Tests for
(Shipboard Application)
MIL-W-21157 - Weldment, Steel, Carbon and
Low Alloy (Yield Strength
30,000 - 60,000 PSI).
Electrodes, Welding, Mineral
Covered, Iron- Powder, Low-
Hydrogen, Medium and High
Tengile Steel, Ags Welded or
Stresg-Relieved Weld Appli-
cation.

MIL-P-15024

MIL-E-22200/1

STANDARDS

FEDERAL

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

MILITARY

MIL-STD-22 - Welded Joint Degign.

MIL-STD-298 - Nondestructive Testing,
Welding, Quality Control,
Material Control and
Identification and Hi-Shock
Teszt Requirements For Naval
Shipboard Uge.

(Unless otherwige indicated, copies of federal and military
specificationg, standards, and handbooksg are available from the
Naval Publications and Forms Center, (ATTN: NPODS), 5801 Tabor
Avenue, Philadelphia, PA 19120-5099.)
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2.1.2 OQther Government drawings. The following other
Government drawings form a part of this document to the extent
specified herein. Unless otherwise specified, the issues are thome

cited in the solicitation.

DRAWINGS

BUSHIPS 10-T-2145-L - HI Shock Testing Machine,
Lightweight.

BUSHIPS N0OBO7-655947 - HI Shock Teating Machine, Medium
Weight.

BUSHIPS 645-1973904 - Floating Shock Platform, General
Arrangement and Details.

(Application for copies of NAVSEA drawings should be addressed
to: Commanding Officer, Naval Ordnance Station, (Attn: Code 802),
Louisville, KY 40214.)

2.2 - bl ong. The following documents
form a part of this document to the extent gpecified herein.
Unless otherwise specified, the issues of the documents which are
DoD adopted shall be those listed in the issue of the DoDISS cited
in the solicitation. Unless otherwise specified, the igsues of
documentg not ligsted in the DoDISS are the issues of the documents
cited in the solicitation (see 6.2).

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

B46.]1 - Surface Texture (Surface Roughness,
Waviness and Lay). (DoD adopted)

Y14.5 - Dimensioning and Tolerancing. (DoD
sdopted)

Y14.6 - Screw Thread Representation. (DoD adopted)

(Application for copies should be addressed to the American
National Standards Institute, Inc., 1430 Broadway, New York, NY
10018.)

AMERICAN WELDING SOCIETY (AWS)

A2.4 - Symbols for Welding and Nondestructive
Testing, Including Brazing. (DoD adopted)

A3.0 - Standard Welding Terms and Definitions,
Including Termg for Brazing, Soldering,
Thermal Spraying, and Thermal Cutting.
(DoD adopted)
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(Application for copies should be addressed to the American
Welding Society, Inc., 550 N.W. LeJeune Road, P.0. Box 351040,
Miami, FL 33135.)

(Non-Government standards and other publications are normally
available 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 (except
for related associated detail specifications, specification sheets
or MS standards), the text of this document takes precedence.
Nothing in this document, however, gsupersedes applicable laws and
regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Shock testing requirements. Shock testing requirements
shall be met either by shock tegsting of the item in accordance with
3.1.1 through 3.1.15, or by extension of previously approved ghock
teats in accordance with 3.2. ,

3.1.1 Egtabligshment of requireaments. Requiremeénts contained
herein are intended to establish general shock test criteria, and
to provide a basis for selection by the contracting activity or
contractor of detailed shock test requirements (see 6.2) which must
be tailored to suit the design, function, and application of the
specific item to be tested. .

3.1.1.1 Contractor development of regquirementgs. Where

acquisition requirements are not specified in the contract (see
6.2), the contractor gshall develop the required information on the
bagis of this specification and on the basis of the contractor's
knowledge of the design, function, and intended application of the
itsam requiring testa. In casesg where information required by the
contractor to permit development of detailed testing requirements
is not available to the contractor, such information shall be
requested from the contracting activity or acceptance authority.

3.1.1.2 Approval of detailed reguirements. When specified in

the contract or order, detailed test procedures for heavyweight
shock tests and other acquisition requirements listed in 6.2 which
are independently developed by the contractor shall be prepared
(see 6.2.2). When required by the contract or order, fixture
drawings shall be prepared (see 6.2.2) and justification shall be
prepared as to why the test fixture satisfactorily meets the
requirements of this specification (see 6.2.2). Acquigition
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documents may require that detailed test procedures and other
information required by 6.2 which are independently developed by
the contractor for lightweight and medium weight shock tests also
be approved by the acceptance authority prior to installing the
item for shock tests (see 6.2.1). Absence of specified
requirements for prior approval of guch information doea not
prohibit the contractor from aubmitting guch information for
approval prior to testing.

3.1.2 Selection of test category (see 1.2.1). Shell mounted
and wetted surface mounted items shall be subject to heavyweight
shock testing. Other items shall be proven acceptable by either
lightweight, medium weight, or heavyweight shock testing, provided
that the following limitations are complied with:

(a) Lightweight shock test. The total weight supported by
the lightweight shock machine anvil plate (excluding weight of
anvil plate itself but including all structure and equipment added
to the anvil plate) shall not exceed 550 pounds. Practical size
limitations shall not be exceeded. Equipment which would normally
be tested on the lightweight ghock machine but which is mounted on
or incorporates resilient mounts or flexible mounting elements
which have a deflection capability under shock loading of 1-1/2
inches or more in any direction shall ingtead be gubject t0 medium
weight or heavyweight shock testing.

(b) Medium weight shock test. The total weight supported
by the medium weight shock machine anvil table shall not exceed
7,400 pounda. Practical size limitations shall not be exceeded.
Equipment which would normally be tested on the medium weight shock
machine, but which is mounted on or incorporates resilient mounts
or flexible mounting elements which have a deflection capability
under shock loading in excess of 3 inches in any direction, shall
instead be subject to heavyweight shock testing.

(c) Heavyweight shock tegt. Weight and center of gravity
limitations applicable to heavyweight shock testing are shown on
figures 5 and 6. Weight, size, and center of gravity limitations
applicable to the standard floating shock platform (see figuro 8)
shall be assumed to apply, unlessg acquisition documents
gpecifically state the utilization of the large floating shock
platform (see figure 6) iz permitted (see 6.2.1). The acceptance
authority will consider contractor requests to utilize the large
floating shock platform in case® where acquisition documents do not
gpecifically prohibit use of this test platform. Contracting
activities or the acceptance authority shall obtain approval from
the Naval Sea Systems Command (Ship Protection Divisgion) prior to
specitfying or permitting shock tests requiring utilization of the

8
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large shock platform.

(d) Separately specified limitations. Acquisition
documents may require use of alternate Government-owned shock test

vehicles, may specify the shock test category, or may impose
additional limitations upon selection of the shock test category
{see 6.2.1).

3.1.3 BSelection of shock grade (see 1.2.2). Shock grade
shall be as specified (see 6.2). If ghock grade is not specified,
acceptance of tested items shall be based upon grade A requirements
(see 3.1.10.1), unless otherwise approved by the acceptance
authority.

3.1.4 Selesction of equipment clasg (see 1.2.3). Equipment

class ghall be as specified (see 6.2) or, if no class is specified,
shall be smelected to suit the classes descridbed in 1.2.3.

3.1.5 §Selection of shock test tvpe (see 1.2.4). Shock test

type shall be ag specified (mee 6.2).

3.1.5.1 Type A. The typs A test (principal unit test) shall
be required in all cases, except as indicated in 3.1.5.2 and
3.1.5.3. The tact that subsidiary components and subassemblies of
a principal unit have passed type B or C shock test does not atffect
requirements for type A testing.

3.1.5.2 Type B. The type B test (subsidiary component test)
shall be required in cases where type A testing is not possible due
to heavyweight shock test sire or weight limitations (see 3,1.2(c)
and 6.2). The fact that gubassemblies or a sudbsidiary component
have passed type C tests does not affect requirements for type B
testing. Type B testing may also be required by specificationa (or
may be recommended by the contractor for approval by the acceptance
authority) to suit any of the following sgituations:

(a) In cases where a gsubsidiary component (such as a
electric motor) is associated with a wide variety of principal
units, type B testing of the item may be required by the
acquisition documents for the purpose of providing reasonable
assurance that the item will also pass subsequent type A tests
(when temted as a part of one or more principal units), and to
improve opportunitiez for shock test extension.

(b) 1In cages where & gubsidiary component has failed during
shock testing of a principal unit, repeat shock testing of the sgub-
sidiary component only (by type B testing) may be permitted by the
szceptance authority in lieu of repeat testing of the entire
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principal unit (see 3,1.11(a)).

3.1.5.3 Type C. The type C test (subassembly test) shall be
performed only when specified (gee 6.2) or as approved by the
acceptance authority. The type C test may be required by
specifications (or recommended by the contractor for
consideration by the acceptance authority) for the same reasons as
indicated in 3.1.5.2. The contractor may also recommend
performance of type C tests in cases whaere subazsemblies associated
with a principal unit or subsidiary component are not available at
the time the principal unit or subsidiary component is scheduled
for shock testing (gsee 3.1.7.3).

3.1.6 Mounting reguirements. Items shall be mounted upon

shock machines (see figures 1 and 2) or upon floating shock
platforms (see figures 3 .and 4) for gshock temting in the manner
specified (see 6.2). Shock machineg or floating shock platforms
shall comply with the appropriate Government drawing specified in
2.1.2. Paragraphs 3.1.6.1 through 3.1.6.3 provide requirements
applicable to selection or design of shock test mounting fixtures
by the contracting activity, and provide requirements which shall
be observed by the contractor in the event that the required
mounting fixture design ie not specified by the acquisition
documents. Development of shock test mounting requirements by the
contractor will often be necessary, since thess requirements are
often contingent upon characteristics of the tested item (such as
size, weight, and means of attachment) which are not known to the
contracting activity at the time of specification preparation.

3.1.6.1 Lightweight test fixtures. For lightweight shock
tests, items to be tegsted shall mormally be attached to the anvil
plate of the lightweight shock machine by means of standard
mounting fixtures 4A, 4C, 6D-1, 6D-2, 6E; or 11-C as shown on
figures 7 through 12. If the required mounting fixture is not
specified, an appropriate standard fixture shall be selected by the
contractor (see 3.1.6.3), or the contractor may recommend the use
of a nonstandard fixture which complies with 3.1.6.3 for approval
by the acceptance authority. When the equipment has been mounted
for test upon a standard fixture, its position upon the fixture
shall not be changed during the course of the test.

3.1.6.2 Medjum weight test fixtures. For medium weight shock
tests, items to be tested shall normally be attached to the medium

weight shock machine anvil table by means of the standard mounting
fixtures referred to in 3.1.6.2.1 and 3.1.6.2.2, 1If the required
mounting fixtures are not specified, appropriate standard fixtures
shall be selected by the contractor (see 3.1.6.3), unless use

of one or more nonstandard fixtures which comply with 3.1.6.3 is
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recommended by the contractor and approved by the acceptance
authority. Note that two different test fixtures shall be gelected
for testing of a given item; one fixture is used to support the
tested ttem on the shock machine in {ts normal shipboard mounting
attitude (to produce shock loadings in the vertical direction), and
a gsecond fixture is used to support the tested item in an inclined
position (to produce shock loadings in the athwartship direction).
Additional criteria for gselection and use 0f medium weight test
fixtures are contained in 3.1.6.2.1 through 3.1.6.2.3 and in
3.1.8.2.

3.1.86.2.1 Mounting Fixtures for base-mounted jtems (medium
we t . For the portion of the shock test series which is
intended to produce shock loadings in the vertical direction (see
3.1.8.2), base-mounted items (items mounted to horizontal surfaces
aboard ghip) shall be attached to the anvil table by means of the
standard mounting platform shown on figures 13 and 1%. For the
portion of the test series which is intended to produce shock
loadings in the athwartship direction (mee 3.1.6.2.3), base-mounted
items shall be mounted for tests on a standard inclined fixture
(see figures 16 and 17) or on a similarly designed nonstandard
fixture. To facilitate installation of some items on the
medium weight shock machine, items may be inclined 50 degrees
(uging a mounting fixture such az shown on figure 15).

3.1.6.2.2 Mounting fixtures for bulkhead mouynted jitems (medium
weight test). For the portion of the shock test series which is

intended to produce shock loadings in the vertical direction (see
3.1.8.2), bulkhead-mounted items (items mounted to vertical
surfaces aboard ship) shall be attached to the anvil table by means
of the standard bulkhead fixture gshown on figure 15 or by a
similarly designed. nonstandard fixture. For the portion of the
test series which is intended to mimulate shock loadings in the
athwartship direction (8ee 3.1.6.2.3), bulkhead mounted iftems shall
be mounted for shock tests in any of the following configurations:

(a) Mount the item in an inclined position upon a standard
inclined fixture (figures 16, 17, and 18 show
applicable fixtures) or upon a gimilar nonstandard
fixture.

(b) If considered practical by the shock test facility (and
if within the limitations of 3.1.2(b)), mount the item
upon a vertical test fixture (such as shown on figure
15) and then mount this assembly upon an inclined test
fixture of the type shown on figures 16 or 17.

(c) Mount the item horizontally (inclined 50 degrees
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relative to its shipboard mounting position) upon the
standard mounting platform gshown on figures 13 and 14.
Mounting of bulkhead mounted items in this fashion for
shock tests i8 subject to prior approval by the
acceptance authority.

3.1.6.2.3 Special requirements for inclined mounting. When

inclined fixtures are used, the item to be tested shall be mounted
on the fixture such that the item is inclined in the same direction
as the item would incline aboard ship if the ghip were to roll
about itz fore-and-aft axis (see 6.2). If the item is to be
oriented in different directions aboard ship, the item shall be
mounted and tested in two different inclined orientations to
simulate shock loadings in both principal horizontal directions.
(If the inclined fixture shown on figure 18 is used, it is not
necessary to test the item in two different inclined orientations.)
Inclined fixtures shall incline the tested item at least 30 degrees
relative to the normal (shipboard) mounting position.

3.1.6.3 Dezign and gelectjon of test fixtures. The following

requirements apply to selection of standard test fixtures in cases
where none i# specified, to design of nonstandard fixtures for
lightweight and medium weight tezts, and to design of heavyweight
test fixtures:

(a) Except a8 indicated by 3.1.6.3(c), principal units
shall be mounted for testing in & manner which
dynamically gsimulates the most severe (normally, the
stiffest) mounting condition likely to be encountered
in the actual shipboard installation.

(b) Subsidiary components and subassemblies shall be
mounted in & manner which gimulates the dynamic
characterigstics of the associated principal unit.
1f more than one installation is possible, the most
severe installation shall be implemented.

(c) Standard shock machine mounting fixtures are intended
to represent hull mounted conditions, and are typically
stiffer than would be required to simulate deck mounted
conditions. Use of standard mounting fixtures for
tegsts of deck-mounted items is acceptable for class I
tests only. Heavyweight testing is recommended in
cases where simulation of deck-mounted conditions is
desired; such conditions are difficult to simulate on
shock machines. Fixtures intended to simulate deck-
mounted conditions shall possess fundamental response
frequencies (with the equipment installed on the

12
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fixture) not lower than 25 Hertz (Hz) in each principal
shock direction, for class I tests, unless otherwise
specified (see 6.2.1). For class ]I tests, fixtures
intended to simulate deck-mounted conditions ghall
possess a fundamental frequency (with the equipment
installed on the fixture) of 12 to 16 Hz in the
vertical direction unless otherwise specified

(see 6.2.1).

Plastic yielding or cracking of test fixtures during
shock teats shall be considered unacceptable, unless
otherwise gpecifically approved by the acceptance
authority. (Acceptance of test fixture yielding or
cracking by the acceptance authority shall be
contingent upon demonstration by the contractor that
such yjelding or cracking did not reduce the validity
of the test.)

Tested items ghall be attached to their shock test
fixtures in accordance with the manufacturer's
installation drawings. This method of mounting shall
reflect the intended shipboard installation. Class II
and class II1 equipments shall be mounted for

tests upon the same type and arrangement ‘of roailicnt
mountings (including snubbers) as will be used to
support the equipment aboard ship. Note: Shock
testing of class II] items in the rigidly mounted
configuration golely to qualify the items for mounting
in both rigidly and resiliently mounted configurations
may be permitted by spplicable acquisition documentis.
Permisgion to do so is subject to the provision that
the resilient mounts, subbase, hold-down means, and
other components unique to the resiliently mounted
installation are selected, designed, or shock tested to
Suit separately invoked shock requirements (see 1.2.3
and 6.2.1).

Test fixtures for hull-mounted heavyweight test items
shall be attached directly to the standard floating
shock platform inner bottom structure (see figure 3J) or
to transverse or longitudinal hull stiffeners of the
large floating shock platform (see figure 4) and shall
be designed in accordance with 3.1.6.3(a).

Mounting fixtures for wetted-surface mounted items
shall be attached to the underside of a floating shock
platform. The mounting fixture shall be arranged such
that the tested jtem is exposed to the direct explosion
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pressure wave during test. The test fixture shall be
located so as to minimize (insofar as practical) the
horizontal distance between the tested item and the
side of the floating shock platform which faces the
explogive charge during the most severe test shot.

(h) Unless otherwise specified (see 6.2.1), the standard
floating shock platform shall be utilized for shock
testing of wetted-surface mounted transducers. Wetted
portions of the transducer face sghall be positioned at
a horizontal standoff distance no greater than 21 feet
from the explosive charge during the most gsevere tast
and no less than 3 feet below the underside of the
floating shock platfora. :

(1) Shell mounted items shall be attached directly to the
standard floating shock platform inner bottom
structure.

(i) Acquisition documentis may specify additional

: requirements pertaining to selection 0of standard test
fixtures or to the required design of nonstandnrd
fixtures (see 6.2.1). :

(k) Where hold-down bolts for test items are specified to
be torqued to specific values in the ship installation,
the hold-down bolts shall be torqued to these values in
the shock test installation (see 3.1.8.6 and 6.2).

(11"Bb1€lng“uibd ‘to mecure items to the shock tedt fixtures
or foundations shall conform to MIL-S-1222.

3.1.7 Simulation of jitems during ghock tests.

3.1.7.1 Sjimulation of . In cases where
piping, sway braces, drive shafts, control linkages, or similar
items or structures will be connected to the shock tested item in
the shipboard installation, characteristics of the connection which
could significantly influence shock damage potential shall be
reprezented during the shock test. Specific requirements for
simulation of shipboard connections during shock testz shall be as
specitfied (see 8.2) or,if not specified, shall be developed by the
contractor on the basis of the following and for scceptance
authority approval.

(a) Rigid dummy maszses may be used to simulate inertial
effects of the connected item. Dummy masses shall be
attached to the tested i1tem by the game means as will
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be used aboard ship to attach the actual connected
item. Dummy masses ghall not be fabricated from
brittle materials such as cast iron. The weight of
dummy masses shall normally be equal to the static load
exerted upon the tested item aboard ship due to the
waight of the connected item. For simulation of
extended and relatively flexible connected jitems such
a8 piping, use of dummy magses equal in weight to the
weight of the firgt 5 feet or first 10 diameters
(whichever is of greater weight) of the connected item
will be considered acceptable, unless otherwise
specified (see 6.2.1). For purposes of simulating
piping loads, the weight of contained fluid shall de
repregented in addition to piping weight. Acquisition
documents may invoke gspecific requirements for the
weight or design of dummy masses to0 be used during
testas (see 6.2.1).

(b) 1In cases where tested jtems will derive a substantial
degree of support from relatively rigid shipboard
connections (such that the connections effectively
serve as secondary foundations), the restraining
effects of these connections shall be simulated during
the shock test.

(c) For shock tests of resiliently mounted jtems,
connections between the resiliently mounted item and
other (separately mounted) items shall be represented
during the gshock test if shock-induced relative motion
between the resiliently mounted item and the connected
item could result in damage to the tested item or to
the connection.

3.1.7.2 Simulation of subgjdiary components. All subsidiary
components which comprise a principal unit shall be shock tested
with the principal unit unless the acceptance authority
specifically permits simulation of one or more (but not all) of a
group of identical gubsidiary components which are installed
on a common subbase (see 6.2.1). Dummy masses used for simulating
subsidiary componentz shall possess the same weight, center-of-
gravity, and means of attachment ag.the actual subsidiary
component.

3.1.7.3 Simulation of subassembljes. The requirements of
3.1.7.2 also apply to simulation of subassemblies during type A or

type B tests. Requests for permission t0 simulate subassemblies
during type A or type B tests will be considered’ by the acceptance
authority in cases where subassemblies asgociated with a principal
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unit or subsidiary component are not available at the time the
principal unit or subsidiary unit is scheduled to be tested.
Subassemblies which are not tested with their associated principal
unit or subsidiary component shall be subject to type C testing

(see 3.1.5.3).

3.1.8 Conduct of shock tests. Shock tests ghall be conducted
in accordance with 3.1.8.1 through 3.1.8.6 and with the accepted
shock test procedures required by the data ordering document (mee
6.2.2). 1In order to assure consistent shock hardening, contracting
activities or acceptance authorities shall not specify or permit
variation from the basic shock test parameters of 3.1.8.1 through
3.1.8.3 which define the severity of the shock test. In the event
that modification of these basic shock test parameters is required,
approval of the modification shall be obtained from the Naval Sea
Systemg Command.

3.1.8.1 Lightweight shock tesgt. For al)l items subject to
lightweight ghock testing, three blows at hammer heights of 1, 3,
and 5 feet ghall be applied parallel toc each of three mutually
- perpendicular axes of the item being tested. This is accomplished
by attaching the test item by fixtures to an anvil plate and
striking the anvil plate by top, back, and side blows. The
sequence of the testing may be varied at the discretion of the
contracting activity and the contractor. In some cases, it may be
more beneficial to conduct a 1-foot test in each of the
three mutually perpendicular axes, followed by the 3-foot tests and
then the 5-foot tests. The above series of nine blows shall be
conducted for each operating condition to be represented during
shock test. Operating conditions to be represented during
lightweight gshock tests ghall be as specified (gee 6.2). If this
information is not specified, the contractor zhall select operating
conditiona to be represented during tests in accordance with
3.1.8.4. Separate items may be substituted for each additional gmet
of nine blowsg, if desired by the contractor.

3.1.8.2 Medium weight lhggk test. For all items subject to

medium weight shock testing, & minimum of six blows (of three
groups of two blows each) shall be applied. For each group, the
height of the hammer, number of blows, and anvil table travel shall
be as shown in table I. One blow of each group shall be conducted
with the tested item mounted in itsgs normal attitude (to simulate
ahipboard shock loadings in the vertical direction). The other
blow of each group shall be conducted with the tested item mounted
in the inclined pogition (to simulate shipboard shock loadings in
the athwartship direction). 1In cases where the tested item is
required to be mounted in two different inclined orientations to
guit 3.1.6.2.3, three blows per group (nine blows total) shall

16



MIL-S-901D(NAVY)

be required to test the item in all of its mounting orientations.
Additional groups of blows may be required to permit testing of the
item in all of its normal operating modes (see 3.1.8.4). Operating
conditions to be represented during any particular group or groups
of blows shall be a8 specified (see 6.2). If this information is
not specified, the contractor shall gelect operating conditions to
be represented during tests in accordance with 3.1.8.4. Separate
iteme may be substituted for items which have been exposed to aix
(or more) medium weight shock test blows subject to approval of the
acceptance authority.

TABLE I. Test gchedule for medium weight shock machine.

Group number 1 I1 I1I

Number of blows 2 2 2

Anvil table travel, inches 3 3 1.5

Total weight on anvil table Height of hammer drop
(pounds) feet)

Under 1,000 0.75]1 1.75 1.75
1,000 - 2,000. 1.0 2.0 2.0
2,000 - 3,000 1.25] 2.25 2.25
3,000 - 3,500 1.5 2.5 2.%
3,500 - 4,000 1.75}§ 2.75 | 2.75
4,000 - 4,200 2.0 3.0 3.0
4,200 - 4,400 2.0 3.25} 3.25
4,400 - 4,600 2.0 3.5 3.5
4,600 - 4,800 2.25]1 3.75 3.75
4,800 - 5,000 2.25] 4.0 4.0
5,000 - 5,200 2.5 4.5 4.5
5,200 - 5,400 2.5 5.0 5.0
5,400 - 5,600 2.5 5.5 5.8
5,600 - 6,200 2.751 5.5 5.8
6,200 - 6,800 3.0 5.5 5.5
6,800 - 7,400 3.256185.5 5.5

! Total weight on anvil table ig the gum of equipment weight

plus weight of all mounting fixtures.

® The height of hammer drop shall be measured by means of the
existing markings on the scale of the machine, no corrections being
made for the added anvil table travel for the blows of groups I and
I1.

3.1.8.3 Heavyweight shock test. The heavyweight shock test
serie8 consists of four shots, with test conditiong as indicated by
table II. Additional test shots at standoff distanceg greater than
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shot 1 standoff may be required by specifications (see 6.2.1), or
may be conducted at the contractor’'s option in cases where it is
desired to evaluate performance of the tested item at low

shock levels before commencing the standard test series. Operating
conditions to be represented during each shot ghall be as specified
(gee 6.2). If this information ig not specified, the contractor
shall gelect operating conditions to be represented during tests in
accordance with 3.1.8.4.

TABLE II. Test d for shock .
Standard floating Large floating
Test conditiong shock platform shock platform |

Depth of explosive charge
below water surface (for
all shots) 24 feet 20 feet

Explosive charge weight/
composition 60 lbs/HBX-1 300 lba/HBX-1

Shot directionl:

Shot 1 Fore-and-aftt Fore-and-aft

Shots 2, 3, and 4 Athwartship Athwartship
Standoff?:

Shot 1 40 feet 110 feet

Shot 2 30 feet 80 feet

Shot 3 25 feet 65 feet

Shot 4 20 feet SO0 feet |

! For the fore-and-aft direction shot, the explosive charge shall
be located relative to the floating shock platform 80 as %o
represent an underwater explogion occurring off the bow or stern
of the ship in which the equipment is to be installed (smee 6.2).
Athwartship shots shall be oriented to represent explosions abeam
of the ship.

2 Refers to the horizontal distance between the explosive charge
centerline and the near side of the floating shock platform.
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3.1.8.4 Operation of eguipment during ghock tests. Items
ahall be shock tested in each of the operating conditions specified

in (6.2).

If operating conditions required for tests are not

specified, the contractor shall select operating conditions to be
represented during tests based upon the following requirements:

(a)

(b)

(c)

(d)

Grade A items shall be tested while operating in each ot
their normal operation modes, positions, or conditions.
For example, motors shall be tested while running at rated
speed and at standstill, contractors shall be tested in
open and closed pogitions, and equipment shall be tested
at rated pressure and, if applicable, energized at
voltages, current, and load conditions which will aid in
detecting intermittent equipment problems. Equipment
shall be tested at the temperature indicated in 6.2,
Unless otherwise specified (see 6.2), test may be
conducted at the prevailing ambient temperature of the
shock test facility. For emergency or standby equipment,
the normal operating mode shall consider the equipment to
be operating. Grade B items shall be operated during
shock tests only 1if operation during exposure to shock
gignificantly increases the potential for shock damage of
a type which would violate acceptance criteria (see
3.1.10.2).

For items with many possible normal operating modes,
positions, or conditions, representative operating
conditions which are judged most critical from a shock
standpoint shall be represented during shock tests.
Unleas otherwise specified (see 6.2), no more than the
three most significant operating conditions need be
represented during shock tests.

For medium weight tests, the normal operating mode sghall
be represented during group I and III blowa, and other
modes of operation shall be represented during group Il
blows. (If three operating modes are to be represented,
two series of group II blows shall be required.)

For heavyweight teszts, the normal operating mode shall be
represented during shots ] and 4 (see 3.1.8.3). The next
most likely operating mode shall be represented during
shot 3, and the least likely operating mode during shot 2.
The acceptance authority shall specify or approve
selection of heavyweight test operating modes to be

represented (gee 3.1.1, 3.1.1.2, and 3.1.8.3).
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{(e) Where operation of items during tests as required above is
not practical due to test facility limitations, the
required operating conditions shall be simulated to the
maximum extent practical. Acquisition documents may
indicate requirements for partial simulation of actual
shipboard operating conditions in such cases (see 6.2.1).
Simulation of operating conditions, if other than as
specifically permitted in acquisition documents, shall be
subject to acceptance authority approval.

3.1.8.5 Monjtoring of jtems during tegtyg. Performance of
tested items shall be monitored during shock tests to the extent
necessary to verify compliance with shock test acceptance criteria
(see 3.1.10). Acquisition documents may indicate requirements for
monitoring of items during shock tests (see 6.2), Instrumentation
ig not generally required, but in order to monitor performance,
instrumentation may be required for any particular test as
specified in the acquisition documents.

3.1.8.8 Correction of damage during shock tests. Exposed

bolting, screws, and similar expoged fastenera associated with the
tested {tem may be tightened before each test blow or shot only as
necessary to compensate for loosening due to gseating-in of mating
surfaces, ags demonstrated by suitable pre- and post- shock
measurements. If it cannot be demonstrated (e.g., by bolt length
measurements) that fasteners have not yielded, the fasteners shall
not be retightened and subsequent shock blows and performance tests
ahall be conducted with the fasteners in the as-found condition.
See 3.1.6.3(k) for torquing requirements for test item hold-down
bolts. Torques for applicable bolting shall be measured

and recorded following each shock tegst blow or shot. Excessive
vielding or loosening of fasteners shall be considered as a
violation of shock test acceptance criteria. Yielding or loosening
of fasteners and yielding or cracking of structural members or
component parts ghall be reported in shock test reports when such
reports are required by the contract or order (see 6.2.2).

3.1.9 Posgt-shock tesmt functional testing and inspection.
After completion of gshock tests, grade A and B items shall be given

tests and inspections in accordance with 3.1.9.1 and 3.1.9.2 to
datermine if specified shock test acceptance criteria (see 3.1.10)
have been satisfied. Detailed requirements for functional testing
and ingspection of tested items ghall be as specified for the
particular item (see 6§.2). If these requirements have not been
gpecified, the contractor ghall develop functional testing and
ingpection criteria based upon the requirements of 3.1.0.1 and
3.1.9.2 (see 6.2.2).
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3.1.9.1 Functional testing. Post-ghock test functional
testing is required for grade A items only. When practicable,
functional testing at the test site i8 desired to avoid disputes
regarding possibility of additional damage during shipment. 1If
functional testing at the test site is considered feasible and is
desired, this shall be specified in the acquisition documents.
Unless otherwise approved by the acceptance authority, functional
performance testing shall be accomplished prior to disassembly or
repair of the jtem, and gshall be accomplished prior to installation
of the item in the ghip. In general, functional performance tests
shall include, but not necessarily be limited to, checking the
input-output of the component or equipment, its operating
temperatures (bearing, coil windings), and cyclic tests, as
appropriate to determine compliance with acceptance criteria (see
3.1.10). Hydraulic, pneumatic, and fluid systems equipment shall
be hydrostatically tested to demonstrate strength and to test for
leaks, if not previously checked during shock testing. Electrical
equipment shall be tested for shorts to detect breakdown of

- insulation.

3.1.9.2 Ingpection. All shock tested grade A items shall be
disassembled and inspected for breakage, deformation, and
misalignment. Where cracking would be a cause for rejection, areas
highly stressed during shock tests shall be checked for cracks
using dye penetrant, magnetic particle, or other tests.
Dimenzions® of critical tolerance areas shall be checked.
Inspection of grade B equipment for purposes of determining
compliance with shock test acceptance criteria shall be limited to
the extent required to reveal the existence of any condition that
"could create & hazard (see 3.1.10.2 and 6.6.6).

3.1.10 Shock test acceptance criteria.

3.1.10.1 Grade A jtems. Grade A items ghall withstand shock
tests conducted in accordance with this specification without
unacceptable effect upon performance and without creating a hazard
(zes 8.6.8). If applicable specifications do not define shock test
acceptance criteria (see 6.2), the contractor shall develop these
criteria in accordance with the following:

{a) For each performance criterion specified for the item
by the applicable military specification or purchase
order, a corresponding shock test acceptance criterion
shall be developed which indicates the degree, if any,
of degradation of performance allowable as a result of
exposure to shock. Allowed degradation of
performance shall be limited to that which will have
no unacceptable effect upon performance of the item,
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either by {tself or in combination with other forms
of allowed degradation.

Each shock test acceptance criterion shall be
identified with requirements to monitor the item
during gshock tests and post test functional tests or
ingpections as required to verify compliance with the
acceptance criterion (Eee 86.2). Monitoring
requirements should distinguish between acceptance
criteria which can be satisfied by inspection
immediately following each blow (e.g., trip throttle
valves and quick closing valves remain open,
pressurized components remain leak tight) and criteria
for which monitoring must be continuous throughout the
shock motion (e.g., there shall be no intermittent
short circuits and open circuits in electrical
equipment, no abnormal output of control, governor
regulating equipment).

Shock test acceptance criteria shall be expressed
primarily in terms of performance parameters which can
be readily evaluated during or after shock tests.
Minor physical damage to the tested item, smuch as
amall cracks, minor yielding of structure, out-of-
tolerance clearances, and similar damage shall not be
cause for shock test disapproval unless such damage
causes unacceptable impairment of equipment
performance, results in a hazard, or results in
substantially shortened equipment uszeful life.

Momentary malfunction of any grade A item 8hall be
considered acceptable only if it is automatically
gself-correcting and only if no consequent derangement,
maloperation, or compromise of the grade A capadbility
iz caused by the momentary malfunction. For momentary
malfunctions to be considered acceptable, the intended
use of the component must be known and the shock test
report must include a description of any momentary
malfunctions encountered during testing and the
rationale demonstrating that these malfunctions are
acceptable for the intended use. Acceptance criteria
for likely momentary malfunctions, where known in
advance of shock testing, shall be included in the
shock test procedure. Acceptance criteria for
momentary malfunctions shall be consistent both with
the intended use of the component and with any
information provided by acquisition documents
regarding momentary malfunctions under shock.
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(See 6.4(t) for examples of acceptable versus
unacceptable momentary malfunctions.)

Shock test acceptance of grade A equipments shall not
be contingent upon the ability of the item to satisfy
noise and vibration standards after exposure to shock
unleas otherwise specified (gsee 6.2.1).

Shock test acceptance criteria contained in
3.1.10.2¢(a), (b)), and (c) are alao applicadle to grade
A jtems.

3.1.10.2 Grade B jtems. Grade B items shall withstand shock
tests conducted in accordance with this specification without
creating a hazard (gsee 6.6.6) to personnel or to grade A equipment.
Unleas otherwise specified (gsee 6.2) the following shock test
acceptance criteria shall apply to grade B items:

(a)

(b)

(c)

The shock tested item, portions thereof, or the
contents thereof shall not come adrift due to exposure
to shock. Exceptions to this criterion, which shall
be approved by the acceptance authority on a case
basis, will be acceptable in cases where it can be
demonstrated that the weight, shape, and all other
characteristics of the item which has come adrift are
such as to preclude a significant impact threat to
personnel or adjacent grade A items.

Injurious, flammable, radicactive, acidic, caustic, or
otherwise hazardousg liquids, solids or gases shall not
be released ags a result pof exposure of the tested item
to ghock. Exceptions to this criterion, which ghall
be approved by the acceptance authority on a case
basis, will be considered in cases where it can be
demonstrated that the nature, location, rate, or total
possible amount of leakage is such as to prevent
development of a significant threat to grade A
systems, personnel, or to the ship as a whole. In
addition, and for purposes of this criterion, any
fluid whaose operating temperature is above 150

degrees Fahrenheit (F) or below OF shall be considered
hagzardous. Fluids at any temperature ghall be
regarded as hazardous if they might cause an
electrical short.

Tested 1£ems shall not démonstrate a potential tor
fire hazards. Any evidence of electrical shorts,
releaze of flame, smoke or sparks shall be cause for
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rejection of the tested item, unless otherwige
gspecifically approved by the acceptance authority on a
cage basgis.

(d) 1t is not required that grade B items be operable
after ghock testing.

3.1.10.2.1 Supplemental grade B acceptance criteria. Grade B

shock test acceptance criteria, in addition to those listed above,
may be specified if necessary to 8suit specific or unusual
applications (see 6.2).

3.1.11 BResolution of k test . In cases where
shock testing causes damage or malfunctions which violate shock
test acceptance criteria, the contractor shall perform repeat shock
testes in accordance with the following to resolve the failure:

(a) In cases where corrective design modifications would
be confined to subsidiary components or subassemdlies
of the tested item, the contractor may recommend, for
acceptance authority approval, that only the affected
subsidiary components or affected subassemblies be
subject to repeat testing. Acceptance authority
approval to proceed in thig manner will be contingent
upon demonstration by the contractor that such tests
can be conducted in a manner which realistically
represents conditions and loadings experienced by the
affected subsidiary component or subassembly during
the original shock test, and that modifications made
to the affected subsidiary component or subassemblies
will not serve to reduce the shock resistance ©of those
portiong of the originally tested item which are not
subject to repeat testing. In order to permit
convenient retesting of the item, if retesting is
required by the acceptance authority, resolutions of
acceptability of the proposed procedure shall be
accomplished, if possible, before removal of the
tested item from the test facility.

(b) In cases where repeat testing in accordance with
3.1.11(a) is not considered appropriate for
lightweight or medium weight tests, the lightweight
or medium weight test series ghall be repeated to
verify the adequacy of corrective design
modifications.

(c) 1In cases where repeat testing in accordance with
3.1.11(a) is not considered appropriate for
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heavyweight tests, the following criteria shall apply
to repeat testing to vgrify the adequacy of corrective

design modifications:

(1) Shot 1 shall be repeated before continuing the
test series if damage 1in violation of acceptance
criteria ig discovered after any shot of the test
geries.

(2) Shot 4 shall be repeated if damage in violation of

acceptance criteria occurs during that shot.
Damage occurring during shots 2 or 3 and
discovered prior to the conduct of shot 4 will not
necessitate repeat of shots 2 and 3, unless the
damage is related to operating conditions
represented only during those shots.
Damage in violation of acceptance criteria shall
be corrected before proceeding to the next shot
of the test series unless otherwise approved by
the acceptance authority.

(3) In cases where shock test damage in violation of
acceptance criteria is not discovered until post-
test teardown or until conduct of post-test
operational tests, shot 1 and shot 4 shall be
repeated. 1If the damage 18 possibly related to
operating modes represented only during shots 2
and 3, these shots shall also be repeated.

(4) Selection of heavyweight test shots to be

' repeated, and procedures for such tests, shall be
recommended by the contractor and approved by the
acceptance authority prior to performing the
repeat tests.

3.1.12 Shogk tegt reporting. When required by the contract
57 order, shock test reports for all items shock tested in
accordance with this gpecification shall be prepared (see 6.2.2).

3.1.13 Acceptance of shock tested jtems. The format shpwn on

{igure 19 shall be used by the acceptance authority to convey shock
tast approval information to the contractor. The information shown
on figure 19 shall be forwarded by the approval authority to all
parties which received copies of the shock test report.

3.1.14 Disposition of shock tested jtemg. Upon completion of
shock test activities, shock tested grade A j{tems shall normally be
delivered for use aboard ship after reconditioning and
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refurbishment as necessary to assure compliance with all applicable
pre-delivery requirements. Applicable acquisition documents may
specify specific requirements for supplemental pre-delivery testing
or examination of all shock tested items, or may require disposal
of the tested item in the manner specified (see 6.2.1). Shock
tested valves shall not be installed in any ship as sea valves or
hull penetrations. Shock tested resilient mountings shall not be
installed in any ship.

3.1.1% Use of Government-owned shock tegt facilities. TUnless
otherwise specified by the contracting activity (see 6.2.1), shock

tests shall be conducted at commercial test facilities. If a
Government facility is requested, a request shall be prepared (see
6.2.2).

3.2 Extension of previous shock test approvals. In cases
where acquisition documents require that the item being acquired
.comply with the shock testing requirements of this specification,
this requirement may be gatisfied by demonstrating that previously
conducted and approved shock tezts apply to the ttem being acquired
and provide & bagis for acceptance of the item. Requirements
applicable to extension of previous shock test approvals are
contained in 3.2.1 through 3.2.2.1.

3.2.1 @General. General criteria applicable to shock test
extension shall be as follows:

(a) Shock test extension policies apply to items identical
or similar to previously shock tested and approved
items, and to items identical to those previously
approved on the basis of shock test extension.

(b) Lightweight and heavyweight shock tests previously
conducted and approved in accordance with previous
iggues of this specification may be cited as a basis
for shock test extension, irrespective of differences
between this issue and previous ismgues of this
specification.

(c) Medium weight shock tests previously conducted and
approved in accordance with previous issues of this
" specification may be cited as a basis for shock test
extension irrespective of differences between this
issue and previous jigsues of this specification, with
the exception that previous shock testing shall have
included (or been gupplemented by) testing in two
directions as required by 3.1.8.2. Inclined tests
performed on the fixture shown on figure 18 or similar
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double-angle fixture will be accepted in lieu of two
separate inclined tests (see 3.1.6.2.3).

(d) Shock test extensions applicable to principal units
shall be based primarily upon previous tests of
similar or identical principal units; it shall not be
acceptable to base shock test extensions of principal
units solely upon previous tests of subsidiary
components or subassemblies. Similarly, shock test
extensiony applicable to subsidiary components shall
not be based solely upon previous shock test of
aggemblies.

(e) Design or gervice differences (if any) between the new
item and the originally tested and approved jitems
shall be limited in scope and extent such that the
effect of these differences upon shock resistance can
be accurately evaluated on an engineering basis. In
all cases where differences exist between new jitems
and previously approved items, it shall be shown that
the new items possess equal or greater shock
registance than the originally tested items.

(f) Damage, malfunction, or degradation of performance
noted in the ghock teat report for the previously
tested item, if accepted without corrective action or
accepted with corrective action unconfirmed by
retesting, shall be specifically evaluated for
acceptability in the new item or new application.

(g) The new item shall be shown to be no more susceptible
to shock-induced malfunctions than the originally
shock tested and approved item. Only malfunctions
which would lead to violation of shock test acceptance
criteria need be considered. Such malfunctions could,
for example, include shock induced actuation of
latches, switches, relays, circuit breakers, or
alarms.

(h) The shipboard mounting location, orientation, and
dynamic characterigtics intended for the new item
shall be no more severe from a shock standpoint than
the mounting location, orientation and dynamic
characteristics represented during the original shock
test. The shock tegt extension criteria contained in
table III shall be applied to determine the
acceptability of new shipboard mounting locations and
orientations.
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Class 11 equipment test approvals shall not be
extended to cover class I applications. Unless
otherwise specified (see 6.2.1), clasa ] equipment
shock test approvals ghall not be extended to cover
class I] applications, except as noted in 3.1.6.3(e).

In cases where subsidiary components or subassemblies
which were not represented during the original shock
tests are added to the new item, or in cases where new
subsidiary components or subagsemblies are substituted
for those represented during the original shock test,
evidence shall be provided to show that the new
subsidiary components or subassemblies are in
compliance with the other requirements of this
Bpecification.

The overall effect upon shock resistance of adding or
subgtituting subsidiary components or subassemblies as
described in 3.2.1(j) shall be evaluated. For
instance, if a new subazsembly heavier than the one
repregented during previous gshock testing of a
principal unit is to be substituted, the effect of
thia added weight upon the shock resistance of the new
principal unit shall be evaluated in accordance with
3.2.1(a) through 3.2.1(p).

Shock test extension of an item produced by a given
manufacturer shall not be based upon previous shock
testing of an item produced by a different
manufacturer except where specifically allowed for
"build-to-print’ type acquisitions (see 6.2.1).

Itemg previously gshock tested and approved on the
basis of grade B requirements shall not be extended to
grade A applications, unless it can be demonstrated
that the previous test and subsequent inspections
demonstrated compliance with grade A requirements in
all respects. Previous ghock tests of grade A items
may be cited as a basiz for extenzion to grade B
applications.

In order for a previous shock test extension approval
to be cited as a basmia for furither extension to new
applications, the following criteria shall be met:

(1) The new item and the item previously approved on
the basis of a shock test extension ghall be
identical in design.

28



MIL-S-901D(NAVY)

(2) If the original extenzion approval was based upon
medium weight shock testing, the requirements of
3.2.1(c) shall apply.

(3) New applications of the item shall be no more
demanding or severe from a ghock standpoint than
applicationsg covered by the original shock test
extension approval; the criteria presented in
3.2.1(f), 3.2.1(h), 3.2.1(4), and 3.2.1(1) ghall
apply to comparisons of new and original
applications. :

(0) In cases where brittle materials (any material with an
elongation capability of less than 10 percent) must be
utilized in the new item in areag where fracture would
violate shock test acceptance criteria, it shall be
gshown that these materials possess equal or better
fracture toughness than those in corresponding
locations of the originally approved item, and that
shock loading of parts composed of such materialsg in
the new item will be no more severe than experienced
during shock tegtg by corresponding parts of the
originally approved item.

{(p) Applicable acquigition documents may contain
additional requirements applicable to shock test
extension of specific items (see 6.2.1).

3.2.2 Shock test extengion reguegts. When appropriate (see
3.2.1) or when required by the contract or order, requests for
approval of items on the basis of shock test extension shall be
prepared (see 6.2.2). ‘

3.2.2.1 Acgceptance of ghock test extengion reguests. The
{ormat shown on figure 19 shall be used to convey shock test
extengion approval information to the contractor. The information
ghown on figure 19 shall be forwarded to all parties which received
copieg of the ghock test extension request.

3.3 Eguipment and drawing marking.
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TABLE III. Mounting limitations for shock test extension. 1
Shock Test fixtures Acceptable Acceptable
category of used during new shipboard new shipboard
original 2 original mounting P mounting 5
shock test shock test locations orientations

Standard 3 Hull, deck All
Lightweight 3 6
Nonstandard Deck
Standard 3 Hull, deck
Medium weight 3 6 7
Nonstandard Deck
Deck-type Deck
(see 3.1.6.3(c))
Hull-type Deck
(see 3.1.6.3(f))
Heavyweight 7
Shell-type Deck, hull
(see 3.1.6.3(i)
Wetted-surface
type
(see 3.6.1.(qg) Wetted-surface
and 3.1.6.3(h))

Acceptable new shipboard mounting plane (see 1.2.6
represented during he original test.

See 1.2.1.

Standard test fixtures are those identified as such by 3.1.6.1,
3.1.6.2.1, and 3.1.6.2.2. Other test fixtures are nonstandard.
See 1.2.5.

See 1.2.7.

Hull mounted locations will be also acceptable unless the
nonstandard fixture was specifically designed to simulate deck-
type conditions.

Same as represented during the original test.
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3.3.1 Drawings. When the contract or order specifies
preparation or updating of drawings associated with equipment for
which this aspecification is invoked, then the Government will
require that the information specified in 3.3.1.1 through 3.3.1.4
be incorporated on an appropriate drawing, preferably the general
assembly drawing, a8 a part of the required preparation or update
task.

3.3.1.1 items ov on
The following information shall be added on the assembly drawings'

(a) Shock test category (see 1.2.1).

(b) Shock grade (gsee 1.2.2).

(c) Equipment class (see 1.2.3).

(d) Shock test type (see 1.2.4).

(e) Mounting location aboard ship (see 1.2.5).
(f) Mounting plane aboard ship (see 1.2.6).

(g) Mounting orientation aboard ship (see 1.2.7).
(h) Applicable shock test report.

(1) Approval letter reference.

3.3.1.2 For items approved by extension of previjous shock
test approvals. The following information shall be added on the

agsembly drawings:

(a) Shock test category (see 1.2.1).

(b) Shock grade (gee 1.2.2).

(c) Equipment class (see 1.2.3).

(d) Shock test type (see 1.2.4).

(e) Mounting location aboard 8hip (see 1.2.95).

(f) Mounting plane aboard ship (see 1.2.6).

(g) Mounting orientation aboard ship (see 1.2.7).

(h) Applicable shock test report on which extension is
) based.

{i) Extension approval letter reference.

3.3.1.3 Limitations. If limitations have been placed upon
application of the item by the letter approving the shock test or
the ghock test extension, these limitations shall also be noted on
the assembly drawings of the items.

3.3.1.4 Regilient mountings. Resilient mountings used during
the shock tests of the ftem shall alao be gpecifically identified
in the drawing notes (see 3.4).

3.4 Marking of equipment reguiring resilient mountings. When

ugse of resilient mountings between equipment and ship structure (or
foundation) is required for class Il or class 1I1 equipment, the
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National Stock Number (or commercial designator if no National
Stock Number i8 applicable) of the required mounting shall be
indicated on the equipment. The marking shall be accomplished
by a separate jdentification plate conforming to MIL-P-15024 and
MIL-P-15024/5. This marking shall read ag follows:

"Mounting Neo. {(or commerciai designator)
only must be used to mount thie equipment.’

4. QUALITY ASSURANCE PROVISIONS

4.1 Respongibility for inspection. Unless otherwise

specified in the contract or purchase order, the contractor isg
regpongible for the performance of all inspection requirements
(examinations and testa) as specified herein. Except ag otherwise
gpecified in the contract or purchase order, the contractor may use
hie 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 ingpections set forth in the specification where such
ingpections are deemed necegsary to engure supplies and services
conform to prescribed requirements.

4.1.1 Respongibility for compliance. All items shall meet

all requirements of gections 3 and 5. The lnspection set forth in
this specification ghall become a part of the contractor’'s overall
ingpection mygtem or quality program. The absence of any
inspection requirementg in the specification ghall not relieve

the contractor of the responsgibility of ensuring that all products
or gupplies submitted to the Government for acceptance comply with
all requirements of the contract. Sampling ingpection, ag part of
manufacturing operations, is an acceptable practice to ascertain
conformance to requirementg, however, thig does not authorize
submiseion of known defective material, either indicated or actual,
nor doeg it commit the Government to accept defective material.

4.2 gShock tvest facilitieg. Shock tests performed in

accordance with this specification shall be conducted at an
approved shock testing facility. A listing ot approved shock
testing facilitiez may be obtained from the Naval Sea Systems
Command (Ship Protection Division). Shock machines or floating
ghock platforms not referred to in this listing shall be ingpected
by the designated Government representative (see 6.6.9) and
certified by the test agency and the designated Government
repregentative to the Naval Sea Systems Command (Ship Protection
Divigion) to be constructed and installed in accordance with the
drawings referenced herein prior to acceptance of items shock
tasted at these facilities.
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4.3 Number of items requiring tests. Shock test approval
shall be based upon shock testing of a single item unless otherwise
gpecified (see 6.2.1). Acquisition documents may require periodic
shock testing of items from different manufacturing lots,
particularly when the shock resistance of such items is
unusually sensitive to minor variations in workmanship or
congtruction.

4.4 Shock te=t report witness and certification
reguirements (gee 6.6.7 and 6.6.8) When cpocifiod in the contract
or order, performing activities lhlll certify and prepare
information (see 6.2.2). This information shall alsoc be certified
by the designated Government representative in accordance with the
following (gee 6.6.8):

(a) For heavyweight tests, the designated Government
representative shall witness the shock test, the
actual post-test inspection and functional tests, and
gshall certify reported ghock test, post-test
inspection, and functional test information.

(b) For lightweight and medium weight tests, the
designated Government representative shall certify
reported shock test, post-test inspection, and
functional testing 1n£ormution. when specified in the
contract or order (see 6.2.2) and whenever the shock
tests, asgsociated shock tesgt inspections, or
functional testa are witnessed by a Government
representative. Unless otherwise gpecified (gee
6.2.1), the Government representative is not required
to witness light-weight or medium weight shock tests,
associated post-test inspections, or functional tests.
(Guidance for Government representatives: It isg
expected, at a minimum, that designated Government
representatives will witness shock tests, associated
shock test inspections, and functional tests on a
sampling basis at all activities performing under a
given contract. Tests and inspections of relatively
complex or high-value jtems should normally be
witnessed.)

(c) When specified in the contract or order, the
contractor shall prepare advance notice of shock test
and post-test inspection schedules, -as necessary, (sese
6.2.2) to permit the designated Government represen-
tative to make arrangements for witnessing these
events.
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5. PACKAGING
This section is not applicable to this gpecification.
6. NOTES

(This section contains information of a general or explanatory
nature that may be helpful, but is not mandatory.)

6.1 Intended use. This specification covers shock tests used
to verity the ability of shipboard machinery, equipment, systems,
and structures to with stand shock loadings which may be incurred
during wartime service due to the effects of nuclear or
conventional weapons.

6.1.1 Limitations. This specification is very general in its
coverage since it ig applicable to all shipboard items which are
subject to these shock testing requirements. Accordingly, this
specification does not provide the complete, detailed shock test
requirements which are applicable to any specific item (see 3.1.1).
In the event that acquisgition documents do not specify all
detailed requirements needed to define an acceptable gshock test,
the contractor must develop these requirements as required by
3.1.1.1 herein.

6.2 Acquisitjon requirements. Acquisition documents must
specify the following:

(a) Title, number, and date of thias specification.

(b) Issue of DoDISS to be cited in the solicitation, and if
required, the specific issue of individual documents
referenced (see 2.1).

(c) Applicable shock grade (see 1.2.2 and 3.1.3).

(d) Equipment class (see 1.2.3 and 3.1.4).

(e) Shock test type (see 1.2.4, 3.1.5, and 3.1.5.3). 1f
type B tests are required because the principal unit is
too large or too heavy to permit shock testing, also
describe how the principal unit shall be broken down
into shock-testable groups of subsidiary components
(see 3.1.2(c) and 3.1.5.2).

(f) Equipment mounting location aboard ship (see 1.2.5).

(g) Equipment mounting plane aboard ship (see 1.2.6).
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Equipment mounting orientation aboard ghip (see 1.2.7,
3.1.6.2.3, and 3.1.8.3).

Method of mounting items for tests. Designate
gtandard test fixtures to be used (gee 3.1.6) or
describe the degign of the required test fixture (gee
3.1.6.3). Define requirements, if any, for torguing
of hold-down bolts (see 3.1.6.3(k)).

Method of sgimulating shipboard connections (see

3.1.7.1).

Modes or conditions of equipment operation to be
repregsented during tesgte (energized, de-energized (or
both), pressurized, rated speed, temperatures, or
other operating conditions). For lightweight shock
test, state the operating condition to be represented
during each of the geries of nine blows (see 3.1.8.1
and 3.1.8.4). For medium weight ghock tests, state
the operating mode to be represented during group 1
and I1I blows, and the operating mode or modes to be
repregented during group II blows (gee 3.1.8.2 and
3.1.8.4). For heavyweight shock tests, gtate the
operating mode to be represented during each test shot
(gsee 3.1.8.3 and 3.1.8.4).

Shock test acceptance criteria and associated post-
tegt functional testing and inspection requirements.
In accordance with 3.1.10.1, define minimum acceptable
performance of grade A itemsg during and following
ghock tests, gsuch as extent of momentary malfunction
1f permitted and degree of permanent functional
impairment allowed. State requirementz applicable to
important characteristics such as alignment,
dielectric strength, and pressure-tight integrity.
Furnish supplemental grade B acceptance criteria if
applicable (see 3.1.10.2 and 3.1.10.2.1). 1Identify
requirements for monitoring equipment during tests and
for functional tezting and inspection after tests (see
3.1.8.%, 3.1.9, and 3.1.10.1(b)) as required to
demonstrate compliance with acceptance criteria.

Acceptance authority or authorities (mee 6.6.3).

Supplemental ordering data. The following ordering

data or any portion thereof may be specified in addition to the
acquisition requirements of 6.2 in caseg where the contracting
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requirements of this gpecification. Unless otherwise specified,
the contractor is not required to develop supplemental ordering
data for acceptance authority approval if such data is not
furnizhed by applicable purchase documents.

(a)

(b)

(c)

(d)

(@)

(f)

(g)

(h)

(1)

(3)

(k)

Shock test category or limitations upon selection of
shock test category (see 1.2.1, 3.1.2, and 3.1.2(d)).

Requirementsz for acceptance authority approval of
acquisition requirements of 6.2 developed by the
contractor for lightweight or medium weight shock
tests (gee 3.1.1.2).

Permission or requirements to utilize the large
floating shock platform or other Government-owned
shock tegt facilities (see 3.1.2(c), 3.1.6.3(h), and
3.1.185).

Additional requirements for selection of standard test
fixtures or for design of non-standard test fixtures
by the contractor, including specific criteria to
gimulate shipboard mounting conditions (see 3.1.6.3(c)
and 3.1.6.3(3)).

Permiggion to ghock test class Ill items in the
rigidly mounted configuration only (see 3.1.6.3(e)).

Specific requirements for weight or deaign of dummy
masses (see 3.1.7.1(a)).

Pormissioﬁ or requirements to gimulate one or more of
a group of identical subsidiary components or
subassemblies (gee 3.1.7.2 and 3.1.7.3).

Requirements for heavyweight shock test shots at
standoffs greater than shot 1 standoff (see 3.1.8.3).

Specific requirements for partial simulation of
operating conditiong during shock tests in cases2 where
it 18 not practical to fully simulate shipboard
operating conditions (see 3.1.8.4(e)).

Additional limitations upon allowable loosening of
fagsteneras (see 3.1.8.6).

Special post-shock test noise and vibration criteria
(see 3.1.10.1(e)).
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Requirements for supplemental pre-delivery testing or
examination of shock tested items. (gee 3.1.14).

Requirements for disposition of shock tested jitems
(see 3.1.14).

Use of alternate Government owned shock tegt vehicles
(gee 3.1.2(d)).

Additional criteria applicable to shock test extension
(see 3.2.1(g), 3.2.1¢h), 3.2.1(i), 3.2.1.(k), 3.2.1(1)
and 3.2.1(p)).

Requirements for marking of drawings when different
than sgpecified in 3.3.1.

Number of articles requiring tests when different than
specitfied in 4.3.

Requirements for witnessing of lightweight or medium
weight shock tests or associated post-test inspections
(see 4.4(b)) . '

Requirements for additional digtribution of high-
impact shock test procedures (see 6.3(a)).

Requirementsg for additional distribution of shock test
- reports (see 6.3(b)).

Requirements for additional distribution of shock test
extengion requests (smee 6.3(d)).

Conmideration of data requirements. The following data

regquirements should be considered when this gpecification is
applied on a contract. The applicable Data Item Descriptions
(DID'8) smhould be reviewed in conjunction with the specific
acquigition to engsure that only essential data are
raquasted/provided and that the DID's are tailored to reflect the
requirements of the gpecific acquisgition. To ensure correct
contractual application of the data requirementz, a Contract Data
Requirements List (DD Form 1423) must be prepared to obtain the
data, except where DOD FAR Supplement 27.475-]1 exempts the
requirement for a DD Form 1423.
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Reference Paragraph DID Title DID _Nymber Option
3.1.1.2, 3.1.8, High-impact DI-ENVR-80709 Digtribution
3.1.9,3.1.10.1, shock test requirement
and 4.4 plan or (see 6.3(a)).
procedures
J3.1.12, 4.4, Shock test DI-ENVR-80708 Distridbution
4.4(B) and report requirement
3.1.8.6 (see 6.3(b))
3.1.1.2, Drawings, DI-E-7031
3.3.1 engineering
and associated
lists
3.1.15 Request for DI-ENVR-80707 Distribution
use of requirement
Government- (see 6.3(c)).
owned shock
test facilities
3.2.2 Shock test DI-ENVR-80706 Distribution
extension requirement
request (see 6.3(d)).
4.4 (c) Notification DI-T-23731

of tests

3.1.12 & 3.2.2 Shock DI-ENVR-80710 Digtribution
qualification requirement
data sheet (see 6.3)

The above DID's were those cleared as of the date of the

gapecification.

The current jigsue of DOD 5010.12-L, Acquisition

Management Systemsz and Data Requirements Control List (AMSDL), must
b2 researched to ensure that only current, cleared DID's are cited
on the DD Form 1423.

6.2.2.1 Wajver of data requirements, The data requirements of

6.2.2 and any task in sections 3, 4, or 5 of this specification
required to be performed to meet & data requirement may be waived
by the contracting/acquisition activity upon certification by the
offeror that identical data were submitted by the offeror and
accepted by the Government under a previous contract for identical
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item acquired to this specification. Thig does not apply to
specific data which may be required for each contract regardless of
whether an identical item has been supplied previously (for
example, test reports).

6.2.2.2 Shock qualification. Section 3.3.1 specifies shock
qualification information which is to be incorporated on a suitable
equipment drawing if the contract or order requires development or
modification of such a drawing. The data requirement to
include this information ghould be incorporated by the acquisition
activity as part of the requirement for the drawing concerned.

6.3 Bid/contract reguirements. The following information is
provided as guidance concerning requirements to be included in bids
or in the contract for the digtribution by the contractor of data
required by this specification:

(a) Distribution of shock test procedures should be
accomplished ag follows:

(1) Acceptance authority: Two copies uhless otherwise
specified (see 6.2.1).

(2) Contracting activity: One copy, if contracting
activity is not identical to the acceptance
authority (see 6.2.1).

(3) Manufacturers of items to be tested: 1In cases
where the contractor is not the manufacturer of
principal units or subgidiary components to be
tested, or is not the manufacturer of a
subassembly which is8 to undergo type C testing,
thege manufacturers shall be furnished a copy of
the gshock test procedures for information.
Distribution of shock tegt procedures to
manufacturers of subassemblies which comprise
subsidiary components or principal units to be
tested may be required (see 6.2.1).

(4) Naval Sea Systems Command (Ship Protection
Divisgion), Washington, DC 20362-5101: One copy
for information and one microfiche copy for data
storage.

(5) Supervisgor of Shipbuilding, Conversion and Repair,

USN, Brooklyn, NY 11251: One copy for review and
one microfiche copy for data gtorage.
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Naval Ship Systems Engineering Station (Code

045B), Philadelphia, PA 10112: One copy for
information and one microfiche copy for data

gtorage.

Performing shock test facility: One copy for
information.

Other: Ag gpecified (mee 6.2.1).

Distribution of shock test reports should be
accomplished as follows:

(1)

(2)

(3)

(4)

(5)

(6)

Acceptance authority: Two copieg unless otherwisze
specified (see 6.2.1). 1In casesg where a local
repregentative of the acceptance authority has
certified shock test or post-shock test
information, a copy of the report shall also be
forwarded to that representative.

Contracting activity: One copy, if the
contracting activity is2 not identical to the
acceptance authority (gsee 6.2.1).

Manufacturers of tested items: In cases where the
contractor is not the manufacturer of tested
principal units or gubsidiary components, or is
not the manufacturer of & subassembly which hasx

undergone type C testing, these manufacturers

shall be furnished a copy of the test report for
information. Distribution of gshock test reports to
manufacturers of subasgemblies which comprise
tested subgidiary componente or principal units
may be required (see 0.2.1).

Naval Sea Systems Command (Ship Protection
Division), washington, DC 20362-%5101: One copy

for information and one microfiche copy for data
storage.

Supervisor of Shipbuilding, Conversion and Repair,
USN, Brooklyn, NY 11251: One copy for review and
one microfiche copy for data storage.

Naval Ship Systemg Engineering Station (Code

045B), Philadelphia, PA 19112: One copy for
information and one microfiche copy for data

storage.
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(7) Performing gshock test facility: One copy for
information.

(8) Other: AB specified (Bee 6.2.1).

Distribution of requests for use of Government-owned
heavyweight shock test facilitieg should be forwarded
via the acceptance authority to the Naval Sea Systems
Command (Ship Protection Division). Distribution of
requests for use of Government-owned lightweight and
medium weight shock test facilities ghould be
forwarded to the tegt facility with an information
copy to the acceptance authority. DI-ENVR-80707
applies.

Distribution of ghock test extensgion requests ghould
be accomplished as follows:

(L Acceptance authority: Two copies unlesg otherwise
gpecified (see 6.2.1).

(2) Contracting activity: One copy, unless otherwise
gpecified (see 6.2.1). ‘

(3) Manufacturers of items subject to shock test
extengion approval: In cases where the contractor
ig not the manufacturer of the item which is
subject to shock test extension approval, the
manufacturer ghall be furnished a copy of the
ghock test extension request for information.

(4) Naval Sea Systemg Command (Ship Protection
Divigion) , Washington, DC 20362-5101: One copy
for information and one microfiche copy for data
storage.

(5) Supervisor of Shipbuilding, Conversion and Repair,
USN, Brooklyn, NY 11251: One copy for review and
one microfiche copy for data storage.

(6) Naval Ship Sysztems Engineering Station (Code
045B), Philadelphia, PA 19112: One copy for

information and one microfiche copy for datsa
storage.

(7) Other: As gpecified (see 6.2.1).
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6.4 General information. The following information is

provided as guidance for designers and others responsible for
fulfilling the provisions of thisg specification:

(a)

(b)

All items will exhibit some deflection during exposure
to shock; nothing is "rigid’, except in a relative
sense. '

To account for relative deflection between components
during shock loadings, the designer should endeavor to
build maximum tolerance for relative motion between
component partg into hisg degign. Examples of relative
motion-tolerant desgign are:

(1) Maximized clearanceg between rotating and
nonrotating parts.

) Degign such that momentary impact between rotating
and nonrotating parte will not significantly
affect equipment performance.

(3 Provision of sufficient slack in wiring to prevent
pull-out or breaking of wires during shock
excursiong.

(4) Stiffened or braced structure and avoidance of
designs and structural arrangements (such as
cantilevered elements) which tend to deflect
excessively.

(5) Provision of ample clearance between separately-
mounted components or equipments to prevent shock-
induced impact.

(6) Design of control systems guch that shock-induced
relative motionsg do not cause significant false
signals to be introduced into control system
logic.

(7) Design of gystems utilizing limit switches on
gafety tripout devices puch that shock-induced
relative motions will not cause inadvertent shock-
induced ghutdown of vital equipment.

(B) Use of flexible ghaft couplinge, flexible
waveguide gections, and flexible tubing or piping
loops where necessary to accommodate relative
motion.
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(9) Avoidance of requirements to rigidly connect items
to two elements of ship structure which could
deflect relative to each other during shock
loadings.

Desirable material properties for shock resistant
design are high yield strength, high ductility (at
least 10 percent elongation), high fracture toughness,
and, in some cages, low density (to reduce inertial
forces) . Undesirable material properties ere
brittleness, low impact resistance, high nilductility
trangition temperature, and high notch sensitivity.
Cast iron and cast aluminum have proven generally
unsatisfactory when used in strength members in shock
resistant applications. Use of these materials as
strength members in shock resigtant applications may
be prohibited by separately invoked specifications.

In general, ample cross-sections ghould be provided iIn
potentially highly-stressed areas, and factors causing
stress concentrations, such as notches or sudden
changes of cross-section, should be avoided.
Structural continuity should be achieved whenever
practical, with aim of distributing shock-induced
stresses throughout structures in a reasonably
uniform manner.

Well-constructed positive securing means such as
hinges or shafts with bearings should be utilized
ingtead of knife-edge pivota in the design of support

-of moving parts of mechanisms guch as voltage

regulators and relays.

Levers, linkageg, and other moving parts of mechanisms
should be dynamically balanced (either individually or
on a system basiz) whenever practical in order to
reduce the likelihood of shock- induced malfunction.
This criterion is particularly applicable to items
such as circuit breakers, rotary solenoids, relays,
governor systemg or other control systems, and
emergency shut down systams.

Cantilevered mounting of equipments or components
should be avoided; experience indicates that this
method of mounting commonly leads to excessive
deflections, high stresses, and consequently to shock
test fajilures and shipboard vidbration problems.
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Friction cannot be depended upon as a means for
maintaining the relative position of alignment-
sensitive components during exposure to shock,
regardless of the apparent static holding power of the
frictional connection. Positive locating and holding
meang such as fitted bolts or rabbetted joints should
be utilized in alignment critical applications.
Pogitive means should also be used for securing
tapered dowels and gimjilar items in lieu of relying
upon friction alone as a means for securing such
devices. Positive locking devices should be used to
prevent wireg, circuit boards, etc., from loosening
from connections.

Electronic cabinets and other items which are designed
to facilitate quick maintenance access or removal must
have pogitive, shock regsistant means for latching,
secure closure, lock-in, or support when in their
normal operating position. Such latching or locking
devices should be quickly and easily operated and
should not require special tools., For example, use of
one or two single-turn positive latches to secure an
electronics cabinet drawer sgliding assemdbly is the
preferred approach; use of ten capscrews +to
accomplish the same function i8 discouraged.

Where bolts (including cap screws, machine gcrews, and
gstuds) are installed in clearance holes, the clearance
should be minimized to cause proper sharing of bolt
shear loads and to reduce the adverse effects of
impacting due to load reversals under shock. The
following clearance criteria are recommended (and may
be invoked as a requirement by applicable
specifications):

Nominal bolt diameter Maximum diameter of hole

3/4 inch and gmaller Nominal bolt diameter plus
1732 inch

Larger than 3/4 inch Nominal bolt diameter plus
1/16 inch

Where alignment must be maintajned, fitted bolts or
other pogitive methods should be used. Nearly all
bolted joints tend to loosen under shock. Proper bolt
design, sufficient pre-stress, and adequate finishing
and sizing of joint surfaces can eliminate or reduce
this tendency. For joints employing O-rings or other
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types of gaskets, proper bolt pre-stressing is
egsential to prevent the flanges from momentarily
parting under shock with possible displacement of the
gasket due to the internal hydrostatic forces.

In general, where required by separsately invoked
specifications, bolts should be tightened (pre-
stressed) to a maximum value consistent with the
allowable gstress, the effects of combined loads, and
operating conditions. Lock nuts may help to preserve
the initial pre-gstressing and will normally assist in
minimizing the possibility of additional damage in
the event the joint does become loose following shock
loadings. Except for very light iftems such as gauges,
mounting bolts less than 172 inch in diameter should
not be used because of the inherent risk of over
stressing during initial or subsequent tightening.
Reduced sghank or hollow bolts increass the capability
of the bolt to absorb energy: however, in order to
maintain tight and wunseparated joints, it is
preferable in almost every case of bolted joint
design to tranamit energy rather than attempt to
absorb it. '

When possible, locate welded joints away from highly
stressed areas. The effects of stress reversals
gshould be considered in joint selection. For
ingstance, welds loaded only in compression under
normal conditions will experience both tensile and
compressive loadings in the shock environment. Weld
design should make allowance for corrosion, difficulty
in welding, discontinuities and other factors which
tend to reduce weldment strength. The effect of heat
on the material ag a result of welding, especially for
aluminum and similar materials, should be determined
and allowed for. 1In general, 100 percent efficient
joint designs should be used to develop strength
needed to resist shock loadings. The ability to
perform weld inspections satisfactorily should be
considered in the design of joints. Experience
indicates that a seemingly disproportionate

number of shock test failures have been caused by
improper gelection of welding procedures or by lack
of effective production quality control in this area.

Threaded pipe and fittings should be avoided. Where
threaded connections cannot be avoided, flaxibility
ghould be provided to minimize the load on the
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threads. Flexibility should be provided in piping
runs between different components or where they are
attached to structures that can have relative movement
under shock. The inertial effects of piping can be
large, and sufficient support should be provided so as
not to over-stress or elastically deform the equipment
or associated valves or fittings excessively. Shock
test requirements for piping system components for
Naval ghipboard use are specified in MIL-STD-798.

Subject to limitations which may be separately
specified, shock mounts may be employed, based on a
definite need, and only after a careful review of the
design indicates that it is not other wise feasible to
meet the shock requirements. Where a need for shock
protection {s established, the mount characteristics
ghould be determined based on a knowledge of the
particular shock environment and the dynamic nature
of the equipment. Mounts must also be compatible with
other ghipboard environments such as vibration and
service conditions and, as such, may be separately
required to meet the requirements of MIL-M-17185, -

Most resilient mountings intended primarily to serve
a8 noisge or vibration isolating devices possess non-
linear characterigtics, and the load mitigating
properties under normal environmental loadings often
change radically with the large amplitudes and high
rates of loading encountered in the shock environment.
Mount deflection under shock, especially for base
mounted equipment, should be considered when
specifying the clearances around the equipment and in
the design of waveguide, piping, and similar
continuous systems. All mountings should have a
positive, mechanical captive feature in their design.
Regilient mounts originally designed for the purposze
of mitigating shipboard or equipment noise or
vibration do not necessarily possess good shock
mitigation properties, and on many occasions have
proven detrimental in the mhock environment owing to
hard bottoming ©of the mounts or due to the

‘introduction of resonance problems which in effect

caugse the mounting system to amplify shock motions.
For these reasons, and because regilient mounting
gsystems necessarily demand weight, space (clearance),
and maintenance requirements in excess of
corregsponding rigidly mounted arrangements, the
application of resilient mounts is commonly
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restricted by applicable specifications.

Design of items for resistance to the adverse effects
of vibration will normally also enhance shock
resistance. It ig particularly important in both
shock and vibration-resistant applications to avoid
gtructural resonance between sgmall components and
large masseg in the same (attached) system, and to use
positive securing means for the item and its
components. Shock-induced vibratory amplitudes and
associated absolute displacements are normally much
greater than those agsociated with normal vibration
environments.. '

It should not be automatically agsumed by the designer
that standard-line equipment must be redesigned in
order to satisfy the requirements of this
specification. Standard-line (or commercial) items
have often passed the shock teste required by this
specification because:

(1) The item tested was originally designed to
withstand high operating loads (internal pressure,
tensile or torsional loads, etc.) and thus is
inherently resistant to shock loadings also.

(2) The item will remain functional despite minor
shock-~-induced distortion of structural members or
internal parts. (Grade A shock test acceptance
criteria are normally keyed to the ability of
tested items $0 function properly during and
after exposure to ghock, rather than to the
physical condition of jtemes following shock
teste) .

(3) Separately invoked or self-imposed requirements
intended to provide resistance against shock
loadings caused by handling or shipping of items
have caused ruggedness to be built into the
degign.

Information concerning shock test devices and tested
equipment response ig available from Naval Research
Laboratory, 8tructural Integrity Branch, Washington,
DC 20375. Additional information concerning the
congtruction and characteristics of floating shock
platforms is available from Underwater Explosions
Research Division, David Taylor Research Center,
Portamouth, VA 23709.
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Degign provigions to limit the extent or effect of
momentary malfunctions under shock (e.g., redundant
contacts) will depend to some extent on the dezign of
the system in which a component ig intended to be
used. Examples of momentary malfunctions (see
3.1.10.1(d)) and the considerations affecting their
acceptability include the following:

(1) Loass of suction: Acceptable for bulk liquid
transfer pumps, bilge gtripping pumps, fire pumps,
lube o0il pumpa, and similar pumps, provided that
the interrupted pressure or flow from the pump
returns to normal without manual actions and
resumeg quickly enough to avoid wiped bearings,
upgset of fluid control systems, etc. This game
malfunction is unacceptable for items such as
control oil pumps where falling control oil
pressure causes & manual-reset trip valve to
close, fuel o0il pumps where the interruption may
be long enough to extinguish burner flames, pumps
where manual action to reprime the suction or stop
the pump is necessary to prevent pump damage, and
in gimilar cases.

(2) Lifting of relief valves: Acceptable if the valve
reseats without asgistance with normal system
pressure maintained at the inlet piping to the
valve, provided no hazard is created by valve
effluent. Unacceptable if the valve fails to
reseat without agsistance, if effluent could cause
a hazard, or if the valve ig tested with equipment
incapable of sustaining a prolonged (several
seconds) normal lift and resgeat of the valve.

(3) 1Interruption of instrument reading: Acceptable
for basic gauges whose readings are taken
manually, provided no manual protective action or
automatic securing of the equipment would result
from the interrupted reading. Unacceptable for
instruments monitored by automatic control
aystemez where loss of instrument reading, false
reading, or losa of sensor signal causes an
automatic protective action.

(4) Governor/regulator control signal fluctuation:
Acceptable only if the specified characteristics
of the equipment being controclled are known and
the fluctuation of control signal can be shown to

48



MIL-S-901D (NAVY)

regult in a change in the parameters of the
equipment being controlled that is small enough to
be acceptable. Unacceptable if the control signal
fluctuation results in controlled equipment
parametersgs ocutside the acceptable range (e.g.,
excessive or inadequate speed, frequency, voltage,
pressure, etc., resulting in damage or interrupted
operation of the controlled item or downastream
equipment dependent on the output of the
controlled item).

(5) Contact bounce, trip, or change of state: Contact
bounce in relay, switch, or circuit breaker
contacts is acceptable only as defined by the
applicable acquisition documents. Shock-induced
bounce of contacts not designed for opening or
closing under load (e.g., disconnect devices) is
unacceptable. Shock-induced tripping of grade A
circuit breakers or change of state of grade A
switches is unacceptable. If no requirements for
contact bounce are set forth in applicable
acquisition documents, then bounce-open of closed
contacts is acceptable only if self-correcting and
brief enough that no impairment of downstream
equipment results, while bounce-closed of open
contacts is unacceptable.

(6) Losgss of program or data: Loss of program or
stored data i8 unacceptable. Momentary loss of
data being received or tranamitted is acceptable
provided it is automatically detected and
corrected without significant impact on
communicationg link capacity or on controlled
functions dependent on the transmitted data.

6.5 equirin a val. The attention ot
those regponsible for the preparation of acquisgition documents is
invited to the items listed below which, in all cases, require
approval of the Government (Command, Agency, Activity, or its
dasignated representative). To minimize requirements for separate
iJjoveramsnt approval action, contract ordering data should include
information related to the items listed below, whenever possible.
Note that additional requirements for Government approval of
information related to mhock testing may be added to the contract
ordering data if deemed necessary.

(a) Ordering data for heavyweight tests when independently
developed by the contractor (see 3.1.1.2).
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(b) Ordering data for lightweight and medium weight shock
tests when independently developed by the contractor,
when required by 6.2.1 or when submitted by the
contractor (ses 3.1.1.2).

(c) Permission to utilize the large floating shock
platform (gsee 3.1.2(c)).

(d) Permigsion to accept tested jtems based upon grade B
requirements, if shock grade is not specified (smee
3.1.3).

(e) Permission to perform type B test when recommended by
the contractor (see 3.1.5.2).

(f) Permission for repeat shock testing of subsidiary
components or subassemblies only (see 3.1.5.2(b),
3.1.5.3, and 3.1.11(a)).

() Permission to perform type C test (see 3.1.35.3).

{h) Permission to use nonstandard test f{ixtures for
lightweight tests (see 3.1.6.1).

(1) Permisgsion to use nonstandard mounting fixtures for
medium weight tests (see 3.1.6.2).

(}) Permission to mount bulkhead-mounted items upon the
standard mounting platform, inclined ninety degrees
relative to the shipboard mounting position, for
medium weight athwartship direction tests (see
3.1.6.2.2(c)).

(k) Acceptance of tegt fixture yielding or cracking during
shock tests (see 3.1.6.3(d})).

(1) Permigssion to simulate one or more of a group ot
identical subsidiary components in the toct of a
principal unit (see 3.1.7.22.

(m) Permission to limulct. subassemblies during typa A and
B tests (see 3.1.7.3).

(n). Approval ©f modification of the basic shock test.
: parameters (see 3.1.8).

(o) Approval to substitute separate items for items which
have been exposed to 8ix (or more) medium weight shock
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Approval of selection of heavyweight test operating
modes (gsee 3.1.8.4(d)). NOTE: This information
should normally be included in the heavyweight test
ordering data referred to in 6.5(a).

Approval of functional performance testing to be
accomplished after disassembly or repair of the item
(see 3.1.9.1).

Approval of exceptions to standard shock test
acceptance criteria (see 3.1.10.2(a), 3.1.10.2(b), and
3.1.10.2(c)).

Permigsion to proceed to next shot of the heavyweight
test series without correction of damage in violation
of acceptance criteria (see 3.1.11(c)(2)).

Selection of heavyweight test shots to be repeated and
procedures for such tests (see 3.1.11(c)(4)).

Approval of shock test reports (see 3.1.12 and 3.1.13)
and DI-ENVE-80707.

Permigsgion to utilize Government-owned shock test
facilities (see 3.1.15).

Permigsion for shock test extension of an item
produced by a given manufacturer to be based upon

previoug shock testing of an item produced by a

different manufacturer for °build-to-print” type
acquisgitions (see 3.2.1(1)).

8.6 Definitiong. Definitiong of terms used herein are as
indicated in 6.6.1 through 6.6.0.

6.6.1

or a component of machinery, equipment, system, or structure. An
itam cen be a principal unit, subsidiary component, or subassembly.
AiY item can also be a group of unitg or a sysgtem.

6.6.2
combination of items, all of which are necessary to perform a
gpecific operational function or functionz (guch as a main
propulsion system, a refrigeration system, fire control
or hydraulic system).

systemnm,

Item. Item is defined as a complete and definable unit

System. System ig defined as an arrangement or
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6.6.3 Acceptance authority. Acceptance authority is defined
as the Government activity (or its designated Government
representative) having approval authority where approval of actions
or results is required herein, and having the responsibility and
authority to determine contractor compliance with the
requirements of this specification. The acceptance authority for
each contract or order will be as specified (see §6.2). Different
acceptance authorities may be specified for the various approval
actions required herein for a single contract or order.

6.6.4 Contracting activity. Contracting activity is defined
as the activity having authority and responsibility to initiate
purchase orders, agreements, or documents for acquisition of
services, materials, or items.

6.6.5 Contractor. Contractor is defined as a party who has
entered into a formal agreement to provide the services, materials,
or items specified herein.

6.6.6 Hazard. An jitem constitutes a "hazard®" 1f, as result
of shock it is possible for it, or a portion of it, to:

(a) Strike and injure personnel operating or manning grade
A equipment.

(b) Strike and cause significant impairment or malfunction
of grade A items or sgsystems.

(c) Cause an electrical short (as a result of internal
damage or as a result of coming adrift and striking an
electrical conductor) in any electrical system which
is not protected by grade A circuit breakers.

(d) Cause an electrical short which could possibly result
in loss of electrical power to a grade A system, cause
functional impairment of a grade A system, or cause
ignition of flammable or explosive materials.

(e) Cause release of injurious, flammable, radioactive,
acidic, caustic, or otherwise hazardous liquids,
solids, or gases, except where it can be demonstrated

“that the nature, location, rate, or total possible
amount of leakage is such as to prevent development of
a gignificant threat to grade A sysztems, personnel, or
to the ship as a whole. Any fluid whose operating
temperature is above 150°F or below 0°F should be
considered hazardous. Fluids at any temperature
should be regarded as hazardous if they might cause an
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electrical short.

(f) Affect electrical, hydraulic, water, or any other
gervices reqguired by a grade A system to the extent
that significant impairment or malfunction of the
grade A system might result. Examples of adverse
effects: unacceptable variation or unacceptadble
reduction of pressure, flow rate, or voltage; leakage
of a fluid from a non-vital system which could quickly
deprive a grade A system of ‘that required fluid.

6.6.7 Witness. Witness is defined as the observer (or
observance) of a shock test procedure, post-test inspection, or
functional test. It does not imply acceptance of the adegquacy or
the results of the procedures, tests, or ingpections.

6.6.8 Certification. Certification is detfined as
"verification of the accuracy of reported information of shock
tests, post-test inspectiong, and functional tests. It does not
imply acceptance of the adequacy or results of the procedures,
tests, or inspections. The term is also defined as the veri-
fication that a shock test machine or floating shock platform is
congtructed and installed in accordance with the drawings
referenced herein.

6.6.9 Designated Government representatjve. Designated
Government representative is defined as a representative of the
Government agency 8specified in the acquisition document to witness
or certify shock test procedures, post-test inspections or
functional tests. The term is also defined as the representative
of the Government agency specified by the Naval Sea Systems
Command to inspect shock test machines or floating shock platforms
or to certify them to be constructed and installed in accordance
with drawings referenced herein.

6.6.10 Reviewer'g signature. This handwritten signature on
{igure 10 is the reviewer'’'s jindividual verification and

certification of the following facts: (1) that this approval action
is baged on personal review of the subject test report or test
extension request; (2) that this review has considered all shock
approval criteria and shock guidance provided by this document,
other acquisition documents, current shock policy instructions, and
the reviewer's past experience and knowledge; and (3) that the
remarks and limitations gshown on figure 19 include statements or
references to (a) any shortcomings in equipment performance
discovered during shock testing, and (b) the extent, if any, to
which testing could not be made fully representative of ashipboard
operating conditions.
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6.7 Subject term (key word) ligting.

Deck mounted esquipment
Heavyweight shock test
Hull mounted equipment
Lightweight shock test
Medium weight shock test
Principal unit

Shell mounted equipment
Shock

Subassembly

Subsidiary component
Wetted~surface mounted

6.8 Changes from previoug issue. Asterisks are not used in

this revigion to identify changes with respect to the previous
issue due to the extengiveness of the changes.

Review activities: Preparing dctivity:
Navy - AS, EC, MC, 0S Navy - SH
(Project ENVR-NO10)
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COMBINED ™ o ’
WEIGHT OF / ?
TEST ITEM : |
AND FIXTURE /
(kIPS)

/L‘ I .y a2 s 4 ) 2 2 4 4 1 4 4 4 I I I 3 & 3 1 2 4 1 1 !

1 AL
* $ » " » 2 ] % » o8 L]

MAXIMUM HEIGHT OF CENTER OF GRAVITY ABOVE PLATFO
Pttt LATFORM MOUNTING

FOR ITEMS MOUNTED BELOW PLATFORM, SEE NOTES 2, 3 AND 4 BELOW.

NOTES:

1. THIS INFORMATION IS PROVIDED FOR GUIDANCE ONLY AND IS APPLICABLE TO
THE 28 FT. STANDARD FLOATING SHOCK PLATFORM (SAN FRANCISCO NAVAL
SHIPYARD DWG. SF-545-H-1528).

2. THE MAXIMUM SUGGESTED LOAD LIMIT FOR ALL TESTED ITEMS IS 60,000 LBS
FOR ITEMS MOUNTED ABOVE OR BELOW THE PLATFORM.  MAXIMUM HEIGHT S
INCLUDE WEIGHT OF ITEM, FIXTURE, ANCILLARY EQUIPMENT AND FLUIDS.

3. THE VERTICAL CENTER OF GRAVITY LIMITS ARE SHOWN FOR ITEMS TO BE MOUNTED
ABOVE PLATFORM. BOTH WEIGHT AND CENTER OF GRAVITY LIMITS MAY BE EX-
CEEDED AT DISCRETION OF ITEM SUPPLIER AND SHOCK TEST FACILITY, BUT AN
OUTRIGGER MAY BE REQUIRED TO MINIMIZE ROLL.

4. THERE IS NO LIMITATION ON THE VERTICAL CENTER OF GRAVITY FOR TEST ITEHS
MOUNTED BELOW THE PLATFORM.

5. THIS CURVE IS BASED ON A TRANSVERSE METACENTRIC HEIGHT OF SLIGHTLY MORE
THAN 1.0 FOOT.

SH 132031643

FIGURE 5. Fioating shock platform (FSP) — maximum permissible height of vertical
oenter-of-gravity for tested items maximum working area — 14 feet 'x 26 feet.
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0 g T T T T T T T T T EEES! l‘lof ANERE
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e g 1o -
FIXTURE- 200 .
30
‘00111}1 g 1,49 (RN I IR E W bttt d ol ld L
10 20 30 40 50 60 70 80 90 100
MAXIMM HEIGHT OF CENTEROF-GRAVITY ABOVE T0P OF FRAME FLANGES-
FOR ITEMS MOUNTED BELOW PLATFORM, SEE NOTES 2, 3 AND 4 BELOM.
NOTES:

THIS INFORMATION IS PROVIDED FOR GUIDANCE ONLY AND IS APPLICABLE TO
THE LARGE FLOATING SHOCK PLATFORM (SAN FRANCISCO MAVAL SHIPYARD
DWG. H-81898-SF-645-H1644).

THE MAXIMUM SUGGESTED LOAD LIMIT FOR ALL TESTED ITEMS IS 400,000 LBS
FOR ITEMS MOUNTED ABOVE OR BELOW THE PLATFORM. MAXIMUM WEIGHTS IN-
CLUDE WEIGHT OF ITEM, FIXTURE, ANCILLARY EQUIPMENT AND FLUIDS.

THE VERTICAL CENTER OF GRAVITY LIMITS ARE SHOWN FOR ITEMS TO BE
MOUNTED ABOVE PLATFORM. BOTH WEIGHT AND CENTER OF GRAVITY LIMITS
MAY BE EXCEEDED AT DISCRETION OF ITEM SUPPLIER AND SHOCK TEST FACILITY.

THERE [S NO LIMITATION ON THE VERTICAL CENTER OF GRAVITY FOR TEST ITEMS
MOUNTED BELOW THE PLATFORM.

THIS CURVE IS BASED ON A TRANSVERSE METACENTRIC HEIGHT OF 2.0 FEET.

FIGURE 6. Large fioating shock plafform (LFSP) — maximum permissible
height of vertical center-of-gravity for tested tems.
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. "Q:———O
AN CONTIIROUS WELD

TO PIECE WO, 1.

i' PLATE OF MAN

Y e

: ANV ’.LATE
"k e ~ ® 0
«8
SPACER DIMENSIONS |- 3- oy ITE . s1ze "0, REQ'D
gloz"eT _DFEL%S_UE‘F'&L 1 | CAR BUILDING CMAMNEL 1 18e 2
: [ 2| & |8 2 |auxieiamy wouwrine oL, | 1720 wotE 1
~ m 1 |seacen SEE enm 1moLY
§ : ; ‘g @\ 4 | N.T. BOLT AND WUT 3/4.10 X1 7" L6, [ ]
, O Clee rIT—
b R |3 ;-A-i 6 |1° STO pIPE SPACER 2 15/16" L6. .
' || pom | aTes:
i 41811 {" 1. SIZE WAY SE INCREASED IN WIUTH ONLY FROM 27° TO A MAXIMM
i 14 [R |2 T OF 36" AS REQUIRED FOR LARGE [TDIS OF EQUIPENT.
2. WATIRIAL: STERL

4~ SPAGERS TO BE USED WHEN SECURING EQUIPMENT TO THE { AUXILIARY
MOUNTING PANEL (PECE NO 2). .
& ONE SPACER SHALL BE USED FOR EACH EQUIPMENT MOUNTING BOLT.

FOR ADDITIONAL DETAILS, SEE BUSHIPS DWG 10-T-2145-L.

SH 132031645

FIGURE 7. Fixture 4A standard mounting for bulkhead mounted equipment
(type ‘A" tast LWSM).
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ANYIL PLATE

PIPE OR AS REQUIRED
8Y ITEM UNDER TEST.

§/8= PLATE OF MAlN
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1. TMERE ARE 3 MOUNTING PLATFORMS. WOUNTING PLATFORM NO. 3 SHALL SE SINILAR TO FOUNTING PLATFORM WO. 2
EXCEPT TMAT THE DEPTH OF THE MORIZONTAL MOUNTING PLATE AND TME SIDE GUSSET PLATES SHOULD SE INCREASED

TO 22 INCHES.

2. THE SMALLEST NTG. PLATFORM SNOULD SF SELECTED WNICW WILL SATISFACTORILY ACCOMMOOATE THE EQUIPMENT.

3. IF THE DEEP GUSSETS INTERFERE VITH THE WOUNTING EQUIPMENT, THE EXTRA SOLT MOLES SHOULD BE USED IN
SOLTING PLATFORM %0. 1 IN THE INVERTED POSITION TO THE FOUR LOWER BOLT MOLES OF TME ANVIL PLATE.

'FOR ADDITIONAL DETAILS, SEE BUSHIPS DWG 10-T-2145-L.

SH 132031646

FIGURE 8. Fixture 4C standard mounting for base mounted equipment

(type “A’” tes!

LWSM).
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3. TWO IDENTICAL ITEMS OF EQUIPMENT SHALL BE MOUNTED OW THE PANEL PROYVIOED THMERE 1S A MINIWUM

ﬁ'lllﬂo!)l OF 3 INCHES WHERE THE TWOICATED 10 INCHW CENTERS ARE USED (TOTAL WEIGNT WOT TO EXCEED
POUNDS ) .

2. 1F DNLY ONF EQUIPMENT IS TESTED, A COUMTERBALANCE OF APPROXIMATELY THME SAME WEIGHT SHALL Bt
NOUNTED TN A CORRESPOMDING POSITION ON THE OPPOSITE SIDE OF THE PANEL. MOUNTING DIMENSIONS FOR
THE COUNTERBALANCE SHALL BE TWE SAME AS FOR THE I1TEM OF EQUIPMENT.

3. IN THE EVENT THAT TME REQUIREMENTS OF NOTES 1 AND 2 CANNOT BE NET, THE EQUIPMENT SHALL BE NOUNTED
CENYRALLY O TME PLANEL. ' IF THE: TWDIVIDUAL: EOUIMNEST  MEIGNT .15 1N EXCESS OF 20 POMDS, THE PANEL
SHALL BE REINFORCED AS SWOWM ON FIGURE 10.

4. EQUIPMENT 1IN EXCESS OF 40 POUNNS SHOULD RE TESTED ON THE PANEL SMOWM OM FIGURE 10.

§. IF THE DEPTH OF THE EQUIPMENT 1S SUCH THAT MINIUM CLEARANCE OF 1 INCH CANNOT SE MAINTATNED, THE
EQUIPMENT SNOULD BE TURNED ARDUND SO THAT TME FRONT FACES THE ANVIL PLATE.

6. PC. 25, 8, 10 SHALL BE WEAT TREATED STEEL.

7. FOR BDOITIONAL DETAILS, SEF RUSHIPS OMG. 10-¥-2145-L.

SH 132031647 \)RE 9. Fixture 6D-1 standard mounting for electrical switchboard meters

and other panel mounted equipment (type “'C"" test LWSM).
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. L_TACK WELD TOMECE 1 AT 3°
13-9"‘ WTERVALS ON ALTERMATE SIDES
000 OF MECE 12 /8 PLATE OF MAM ANVIL PLATE

(TYP 4 PLACES)

8 1 9 )(TYP 4 MLACES)
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R
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: J —.Jz-i.—g- e 13° 214°
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? .= i 4 l otia® | ’
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11172 ! ,
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2l | ~ —b-
: 12 ; Il «
: . . : fo— Bz
Lx--—---'i--'--“j-‘ 210id° T 0]
CUT AMD DRILL PANEL TO ST ISTRUMENTS  _ X ‘ .
OR DEVICES. CENTER DISTANCE TO 8¢ .
10° AS SHOWN SEXD ON DOTTED LIES T316° oA ey I [° T
AND WELD AT CORERS. weeon VI e
" |-‘€ worES : )
n- - 1. THIS PANEL 15 TO BF USED ONLY IF THE PANEL SNOMN ON
FIGURE 9 1S WOT APPLICABLE.
1316° 0 2. TWE SPACER BLDCKS SHOULD BE USED ONLY MWEW WECESSARY
' TO MAINTATN A WININM CLEARANCE OF 1 IWOH SETWEEN TWE
, : EQUIPWENT AND THE AWVIL PLAVE. IF THE BEPTH OF THE '
21neioni ¢ ! EQUIPKENT 1S SWCH TWAT TWE ‘WININUM CLEARARCE OF 1 WO |
o CANNOT 8f WAINTAINED, TME SPACER BLOCKS SNOULD BE
---‘T REMOVED AND THE EQUIPWENT MOUNTED WITN THE FROWT ‘
e WOTE 2 SURFACE TOMARD TWE ARVIL PLATE.
3. PC. #5, 8, 10 SMALL. 8E MEAT TREATED.
SH 132031648 4. FOR ADDITIOMAL DETAILS, SEE BUSNIPS DMG. 10-T-2145-1.

'FIGURE 10. Fixture 6D-2 standard mounting for electrical indicating switchboard
meters and other panel mounted equipment (type "“C™ test LWSM).
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E SPACER DETAILS
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DWIENSION D SHALL BE L A0 ¢

POR 3 DiA BOLTS anoff

[ THE BIZE OF THE ANULIARY PLATE SNOWLD B ISOREASED TO4X
36 X 34 WCNES POR PANEL WUMBERS 5 AND ¢

T

|

MOLES {£) ARE DRILLED EQUIDISTANT FROM CORNER HOLES ON
SAME CENTER Lol -PANEL NO.5 AND ¢ ONLY. MOLES M) ARE DWLLED
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SUBMNTTING A COMPONENT TO A NAVAL LABORATORY FOR TEST

FOR ADDITIONAL DETAILS, SEE BUSHIPS DWG 10-T-2145-L.

SH 132031649

FIGURE 11. Fixture 6E standard mounting for controller components
(contactors, relays, resistors, etc.) (type ‘C” test LWSM).

-
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TYPICAL MOUNTING ARRANGEMENTS

CMANNELS

FOR EQUIPMENT REQUIRING TWICE THE NUMBER OF SUPPORTING CHANNELS -
AS TME NUMBER OF PARALLEL UNES OF MOUNTING BOLT MOLES.

STANDARD SIPPORTING
CHANNEL CHANNELS
T~ CLAMP CASE 2 —
(SEE NOTE - 10 SREET 3)
NOUNTING CHANNEL
THE EOUIPMENT

AUXILARY CHANNEL

T" QLA

Y T ._
/" t ? VALLER BOCKS
Ao DIMENSION
L_SUPPORTING CHANNELS TO SUiY
CASE 3

FOR EQUIPHENT REQUIRING FULL SUPPORT
ALONG ENTIRE BASE

NOTE 1. Cases 1 and 2
11lustrate 8 horizontal
shaft, base mounted
motor. Vertical shaft
motors and motors

and mounting planes

oriented to represent
shipboard installation.
See 3.1.6,

: CASE 4
SH 132031651 (SEE NOTE = 11 SHEET 3)

FIGURE 13 Standard mounting platiorm for testing equipment on
mediumweight shock testing machine. (Sheet 2 of 3)

68

dasigned for mounting to
a vertical plane shall be
tested with their shafts
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NOTES: NUMBER OF SUPPORTING €°-CAR BUILDING CHANNELS
1. DINENSIONS ‘A AND ‘B’ ARE THE EXTRDME BOLT WOLE REQUIRED FOR & GIVEN COUPMENT WEIGHT 8 SIZ€

CENTER DISTANCES OF THE EQUIPMENT MITH DIMENSION
*8' ALMAY ™ TER THAN ‘A | WEGHT OF [cBNTER OSTAMCE BETWEEN SOLT MOLES
B ALMAYS EQUAL TO OR GREATER DIMENS 10N i farlio- i ,
2. THE APPROPRIATE MIBER OF SUPPORTING CWANNELS (SEE NOTE 4F;
SMALL B SELECTED IN ACCORDAMCE MITH THE MEIGHT
NO DIMERSION *A* OF THE EQUIPMENT (SEE TABLE) t
3. WMEN SELECTING SUPPORTING CHANNELS FOR ME1GHT 44
AND DIMENSION *A' WOT LISTED IN TABLE THE MEXT 5 : .
HIGHER WEIGNT VALUE AND THE SMALLER DIMENSION S
! ‘A’ SWALL BE USED. T ’i \ y
! 4. WMEN SELECTING THE SUPPORTING CHANRELS FOR : xietatais ' "
. CASES 3 AN 4 LISTED IN JABLE, Tnt MCIGHT 46 :
: OF THE AUXILIARY CHANNELS OR PLATES SNOULD 5 ~ , :
]! 8f INCLUDED IN THE EQUIPMENT WEIGHT. T 22
] k.
f §. TWO STANDARD 4" by 7.25% CHANNELS MAVE A COW- : E1E3C13CHT i
l BINED STAEWGTH EQUIVALENT TO A SINGLE 4 BY Vo5 ) " BIEI)
13,8 CAR SUILDING CHAWNEL AND MAY BE USED —3esE—1Y ; < 5
IN PLACE OF OR 1N CONJUNCTION WITH, THE CAR ' —lotfy YW ;
WILDING CHAELS. 5 o 333
4 - .
6. WHEN USING STAXDARD OR CAR BUILDING CHANNELS o 1 -$aiad LA
BACK TO SACK THE ENDS OF THE CHANNELS SHOULD ——ne— san.3idl
SE CLAWPED WITH THE SPACER, PC §, AND BOLTS L aalalata el
SNOWN ON FIGURE 14.SH. 1 Y55 T
7. WOLES SHOULD HOT BE ORILLED THROUGH THE 2850 kddt IICICEAC
FLANGES OF TME SUPPORTING CMANNELS FOR THE m‘ 4188
PURPOSE OF BOLTING EQUIPWENT. EQUIPMENT 3500 IO
B7 MEAXS OF THET CLAW SHOWN OR FIGURE 14 755 TlEvEEaTa
o 1 . Ltd b TIEIE 1S
400 |
8. THE SPACING OF THE SUPPORTING CHANNELS ON 5T ! T3
TME SHIPBUILDING CMANNELS SHOULD BE GOVERNED, §00 UL L]
WHEN PRACTICABLE, BY THE POSITION OF THE 3700 E3EiER1:]
CENTER OF GRAVITY TO OSTAIN UNIFORM DIS- L 1) ;
TRIBUTION OF LOAD. [l !
9. IF THE EQUIPMENT MOUNTING FEET ARE NOT ai00
SUBSTANTIALLY WIDER THAN DIMENSIOW 'C', 4700 68
A STEEL PAD SHOULD 8 USED BETWEEW THE aY00
FEET AND SUPPORTING ‘CHARNELS AT EACH VT
MOUHTING SOLT AND CLAMP. L)
4800 v
10. FOR EQUIPMENT REQUIRING TWO OR MORE CAR BUILD- ——X700— Y
ING SUPPORTING CHANNELS, ALL OR PART OF ThE D ‘
RMBER OF CAR BUILDING CMAMNELS AS INDICATED 3350 g8 Y AT 7717
IN THE TABLE MAY BE REPLACED WITH STANDARD %000 - k4 s AR AR Ak
CHANMELS TO UTILIZE A BACK TO BACK CHANHEL X T65 vy
ARRAMGENENT-ROTE 7. IN THE EVENT THAT THE IGO0 T.r7
REQUIRED WUMSER OF SUPPORTING CHANNELS DOES X585 : v
NOT LEND [TSELF TO THIS METHOD, TME AUXILIARY 5 Yy
CHANEL ARRANGEMENT OF CASE 3 SWOULD BE USED. vty
11, FOR EQUIPMENT WAVING AN IRREGULAR OR CIRCULAR L L fundrad
MOUNTING BOLT MOLE PATTERN (UTILIZE °T 566 : 2 10
CLANPS OF SUFFICIENT SIZE AND- UMBER TO PRO- LLL 5t
VIDE TOTAL BOLTING STRENGTH AT LEAST 50 PER- 12.°] :
CENT GREATER TMAN PROVIDED BY EQUIMMENT SOLTS.) LA 2

12, FOR ADDITIONAL DETAILS, SEE -
\ BUSHIPS DRANING NOBO7-655947.

SH 132031651

FIGURE 13 Standard mounting platform for testing equipment on
mediumweight shock testing machine. (Sheet 3 of 3)
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2-9/16% 2-9/16°  pRILL 2 - 9/16" HOLES FOR BOLTING
1778 CHAMNELS BACK TO BACK
1/8 oo 9 TAP PC, 4+ 1-174" - 7
CAPBUILDING o o1 o -ye ORILLPES. 283,
SUPPORTING OUWNREL g ol |- i — e VS Y _1-5/16" DiA,
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SH 132031652

FIGURE 14. Section details of standard mounting platform for testing equipment

on mediumweight shock testing machine. (Sheet 1 of 3)
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SEE DETAL "D° 104
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DETAL "D
DE TAIL OF BRACE FOR SHIPBUILDING CHANNEL

11716 " DIA.
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é -,
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SECTION “"F-F”
DETAIL "E"

DETAIL OF BRACE FOR FABRICATED CHANNEL

SH 132031652

FIGURE 14. Section details of standard mounting piatiorm for testing equipment
on mediumweight shock testing machine. (Sheet 2 of 3)
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3 ITEM SIZE (ncHEs) o)
I |SHIPBUILDING CHANNEL 7 x22.7* 2
2 |CARBUILDING CHANNEL 4x138°* AR
3 {cLamP 2°X2 V2" X 4 34" AR
4 |BLOCK "X 34°XS irp° A/R
S IPAD V2 X3M X2 172° A/R
6 |pPaD 2°x 1" x 2" A/R
7 |HEXAGON HEAD BOLY 1 1M4"-7 X 4 IM°LG AR
68 |WASHER | 3/8°1.D. X 2 S76°0.D. |A/R
9 |SPACER 2°X 4° X A/R AR
10 |HEXAGON HEAD BOLT¥ 172°-13 X A/R A/R
11 |WASHER 9716° 1.D. X 1°Q.D. A/R
12 |HEXAGON MEAD NUT 172°-13 AM
13 jcLamp See Fig 14 Sht 1 jam
14 |STANDARD CHANNEL 4° x 7.25% A/R
15 JCLAMP 13/4° X1 3M° X4 3/8° |A/R
16 ]BLOCK "X 174" X 4 3M" AR
17 |PAD 172" X 3/4° X | 3/4° A/R
18 |rPap 72" X 1° X\ 14" A/R
19 |HEXAGON HEAD BOLT™ | 7/8°-9 X 3 5/8° LG. A/R

20 | WASHER 15/16° 1.0. X 1 916" 0.D. [A/R

21 |eusseT 172" x5 174" x13° |am

22 |PLATE 3/4° X 4" X 13" A/R

23 |GUSSET 172° X5 (72° X12 34" |a/R
24 [PLATE 778" X 4° X 12 1/4° A/R
25 |PLATE 7/8" X 2 172" X 60° AR
26 {PLATE 3M°"X6" X60° A/R
27 JPLATE 78" X 4° x 60° A/R
28 [cLamp See Fig 14 Sht 1 |am
29 |cLame See Fig 14 Sht 1 fam
30 fcLamp See Fig 14 Sht 1 lam
31 jcLamp See Fig 14 Sht 1 Jam

MATERIAL SHALL BE STEEL
*Heat treated steel

NOTES :
I. TOP FLANGE OF PC. NO. t SHALL BE BURNED OR CUT OFF TO A WIDTH OF 1 3/4°

2. PC. NOS. 3 AND 4 SHALL BE SHAPED TO FIT INNER SURFACES OF PC. NOS. | AND 2
RESPECTIVELY. (SEE NOTE $)

3. PC. NOS. IS AND 16 SHALL BE SHAPED TO FIT INNER SURFACES OF PC. NOS. 4 AND I4
RESPECTIVELY. (SEE NOTE 35)

4. USE OF EITHER PC. NO. | OR THE FABRICATED CHANNEL, SECTION °F -F° OF FIG. 9-2
1S OPTIONAL DEPENDENT UPON AVAILABILITY OF MATERIAL OR EASE OF FABRICATION.

S. F THE FABRICATED CHANNEL, SECTION “F-F° IS USED, PC. NOS. 3AND 1S SHOULD BE
SHAPED TO FIT THE INNER SURFACE OF THE FABRICATED CHANNEL, SECTION “F-F°,
RATHER THMAN PC. NO. I. PC. NOS. 6 AND I8 SHALL EACH BE SHIFTED INWARD 3/4°.

6. USE OF BACK TO BACK SUPPORTING CHANNELS WHICH ARE PERMANENTLY WELDED
TOGETHER AT THME ENDS RATHER THAN BOLTED TOGETHER, 1S OPTIONAL.

SH 132031652 FOR ADDITIONAL DETAILS, SEE BUSHIPS DWG N0807-655947

FIGURE 14. Section details of standard mounting platform for testing equipment
on mediumweight shock testing machine. (Sheet 3 of 3)
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. s
(mle:lun ‘h}:——n‘m-_.‘ —T = 78" (TYP)
.o o S
;.\oo/oo .é
: * o \
. ../‘ o\.f ‘ - /
™ ‘r‘" ss-° °-j‘ L e "
v i By
PO, ITEM s12¢ aiD
1 “ '] . .
R ma
H=-DBL .0x4.0x.25 W 0L
3 CHANNEL 4.0x1-5/8x.25 WEE -0 LONG 3
4 NNEL 4.0x1-5/8x.25 WEB, 29- Ll. — 7
EWEE .Ox1-5/8x. LR 5.3/ AR
} CHANNEL .O0x1-5/Bx. 25 WEB, 30- N _TZ—!
yJ PLAT 0x8.0 0 LO -T"
§ 1.0x2.0 .0 L0 |
TIFFENE —S 771
19 PAD 1 3/4x2.0x4.
—CRATNEL T 7021/, g,

MATERIAL: STEEL
WEIGHT: 1088 bs.

FOR ADDITIONAL DETAILS, SEE BUSHIPS DHG NOB07-655947.
SH 132031653 '

FIGURE 15. Standard mounting fixture for testing bulkhead mounted
equipment on mediumweight shock testing machine.
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1" 1F REPLACING FAB CHANNELS
2-176* 1F REPLACING SHIPBUILDING
CHANIELS

SECTION A-A

"L_ui'a NN

1
Ve —— | 3
$-1/2¢ . E
“*— -
o (30 - '
g

DETAIL PART 8
(ONE AS SHOWN-ONE TO OPPOSITE HAND:

o-m-—-—J
12* , aef. 60

~53-1/2° IF REPLACING FABRICATED CHANNELS
. } To €p6e of ()

-54-1/4" IF REPLACING SHIPBUILDING OMANNELS

|

L

!' 1 » et A - s e Ta N F

[ ] ) { ¥ - \ HE 1 | -ac

sy 12t T'

8-1/2 IF ‘ 1-1/16
REPLACING FAB OHNANMELS ~ DIA. THA
S b U ] |
10 m: @ e 32% ey ! (SEE WOTE 5)

'.-_——-—37-_-.
A | o | ) Z* et
46" ~=o
$3-1/4°
LN
60"

44-172" 1F REPLACING FABRICATED CHANNELS

48 IF REPLACING SHIPBUILDING CHANNELS @

SH 132031654

FIGURE 16. 30 degree mounting fixture for testing base mounted equipment on

mediumweight shock testing machine. (Sheet 1 of 2)
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PIECE SIZE MATERIAL %0,
n. REQUIRED
1 1X417% MRS 1010 2
2 1/2 X 9-1/2 X 12-1/2 2
E /218X 13-1/2 2
¢ 1/2 X 8 X 18-1/2 2
5 1/2 X 8 X 24-1/2 2
3 /238X 2
7 1/2X 14 X 3% 2
8 1X2 X 60 2
9 172122 X % 2
10 172 %7 X 6-1/2 . 2|
1 3/4 X 60 X 41 HRS 1010 ]
12 174 X 60 X 60 61 ST 1
13 /2 X5X 27 WRS 1010 T 1
MATERIAL: STEEL
WEIGHT OF FIXTURE (BOTH PIECES) 1400 POUNDS
NOTES:
1. THMIS FIXTURE, WHEN USED, REPLACES THE SHIPBUILDING OR FABRICATED CHAMNELS

2.

SH 132031654

SHOWN ON FIGURES 13 AND 14. EQUIPMENT AND SUPPORTING CMANNELS ARE MOUNTED
TO THIS FIXTURE AS SHOWN ON FIGURE 13.

THIS FIXTURE MAY BE USED TO TEST BULKHEAD MOUNTED EQUIPMENT AT 30 DEGREE
INCLINATION 8Y ADDING BULKMEAD FIXTURE SHOWN ON FIGURE 1S. SEE FIGURE 18
FOR ALTERMATE 30 DEGREE MOUNTING PLATFORM FOR BULXHEAD SUPPORTING EQUIPMENT.

FULLY ANNEAL ASSEMBLY AFTER WELDING.
FINISH MACHINE AFTER ANNEALING.

PIECE MO. 12 IS NOT A PART OF THE FIXTURE. IT IS A TEMPLATE HAVING A HOLE
PATTERN IOENTICAL TO THE H] SHOCK TEST MACHINE PLATFORM, LOCATE ALL 1-1/16
INCH DIAMETER HOLES FROM SHOCK MACHINE PLATFORM,

ALL WELDS TO BE 1/2 INCH COMPLETELY AROUND EACH EDGE.

TWO- INCH DIAMETER HOLE SWALL BE TORCH CUT AFTER WELDING. TME HOLE SHALL BE
LOCATED NEAR THE CENTER OF GRAVITY,

ALL EDGES AND CORMERS SMALL BE BROKEN SUITABLE FOR HANDLING.

::RALLELISI SHALL BE MAINTAINED AT SURFACES “B" AND EDGES "A" IITl'llll 1/32

. FOR ADDITIONAL DETAILS, SEE BUSHIPS DWG N0807-655947.

FIGURE 16. 30 degree mounting fixture for testing base mounted equipment on

mediumweight shock testing machine. (Sheet 2 of 2)
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FIGURE 18. 30 degree mounting fixture for testing bulkhead mounted eguipment

on mediumweight shock testing machine. (Sheet 1 of 5)
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LIST OF MATERIAL
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WEIGHT OF FIXTURE: 1733 POUNDS

SH 132031656 MATERIAL: STEEL

FIGURE 18. 30 degree mounting fixture for testing bufkhead mounted equipment
on mediumweight shock testing machine. (Sheet 2 of 5)
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NOTES:

1.

10.

11.

12.

SH 132031656

'FIGURE 18. 30 degree mounting fixture for testing bulkhead mounted equipment

UNLESS OTHERWISE SPECIFIED HEREIN OR IN THE INDIVIDUAL

EQUIPMENT SPECIFICATION, SURFACE ROUGHNESS, AS ROLLED

OR DRAWN, PUNCH CUT OR MACHINED SHALL HAVE A 250 FINISH

AND SHALL BE IN ACCORDANCE WITH ANSI B46.1.

THREADS SHALL BE IN ACCORDANCE WITH FED-STD-H28 AND ANSI Y14.6.

UNLESS OTHERWISE SPECIFIED HEREIN OR IN THE INDIVIDUAL

EQUIPMENT SPECIFICATION, ALL FILLET WELDS SHALL BE
1/4-INCH,

MACHINED SURFACES SHALL NOT BE PAINTED.

FABRICATION PROCEDURES AND INSPECTION STANDARDS FOR

WELDING SHALL BE IN ACCORDANCE WITH CLASS 1 OF MIL-
W-21157. WELD SHALL BE THE MANUAL SHIELDED ARC
gROCESS USING WELDING ELECTRODE TYPE 7018 OF MIL-E-
2200/1.

STRESS RELIEF SHALL BE AT 1175° & 25°F FOR A MINIMUM
OF 3 HOURS, THEN THE FURNACE SHALL BE COOLED.

WELDING SYMBOLS SHALL BE AS SPECIFIED IN AWS A2.4.

WELDING TERMS AND DIFINITIONS SHALL BE IN ACCORDANCE
WITH AWS A3.0. :

g%kbgg-JOINT DESIGNS SHALL BE AS SPECIFIED IN MIL-

DIMENSIONS AND TOLERANCES SHALL BE AS SPECIFIED IN
ANSI Y14.5.

THIS FIXTURE 1S ATTACHED TO THE ANVIL PLATE OF THE
MWSM BY MEANS OF SUPPORTS AND CLAMPS SHOWN ON SHEETS
4 AND S,

FOR ADDITIONAL DETAILS, SEE BUSHIPS DWG NOBO7-655947.

on mediumweight shock testing machine. (Sheet 3 of 5)
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12
13
14.
15.

16.
17.
18.
18.
20.
21.

23.

24,

MIL-S-901D(NAVY)

The item identified below has met the requirements of Military Specification
MIL-S-901, based upon:

O Shock testing of the item identified below

O Previous shock testing of an item simiiar to the item identified below
(shock test extension)

O Previous shock testing of an item identical to the item identified below
(shock test extension)

item (Nomenclature)

ltem (Description)

Manufacturer

Model 6. Size/Capacity —

Drawing Number 8. Revision and Date

Military Specification
Ship : 11. Service

Contract No.

Shock Test Fadility

Report No.

Previous Shock test approval reference (if this form conveys shock test
extension approval)

Test Category O Lightweight [ Mediumweight O Heavyweight

Shock Grade OA OB
Equipment Class ol ou om
Shock Test Type OA OB ocC
Mounting Location O Deck O Hull O Shell [ Wetted-Surface
Shipboard mounting plane represented during shock test:
D Base DFront or face DBack
OTop O Combination QOther

Mounting orientation of item relative to ship's fore-and-aft axis (for
mediumweight and heavyweight test items only):

Approval Limitations:

Approved.

Authorized Signature Approval activity Date

FIGURE 19. Shock test acceptance information
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