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MIL-M~17185A(SHIPS)
27 Augus! 1956
SUPERSEDING
MIL-M-17185(SHLPS)
12 May 1852

MILITARY SPECIFICATION
MOUNTS, RESILIENT; GENERAL SPECIFICATIONS
AND TESTS FOR (SHIPBOARD APPLICATION)

1. 8COPE

1.1 This speclfication covers general aesign ana periormance requirements as Well as speclfic
tests for determining the sultability and performance characteristics of resilient mounts for use cn
Naval vessels. Thls specification Is intended:

{a) To provide lesting procedures for obtawning performz~ce data on resilical
mounts that will be useful to Naval and equipment designers in the proper
selection and application of mounts. This performance data {s required to
determine if compatibility can be made to exist with the characteristics of
the equipment to be mounted and other lindtations governing shipboard
mounting instaliations.

{b) To determine the suitabllity of mounts for Naval use with respect to mini-
mum strength requirements.

{c) To provide a specificatior containing quality assurance provisions for pro-
curement of mounts should tests and performance characteristics Indicate
them sultable for application 1o specific items of shipboard egquipment.

This specification does not cover methods for sectlon and application of resilient mounts to items of
shipboard equipment.

2. APPLICABLE DOCUMENTS

2.1 The following specifications, standards, drawings and publications, of the {ssue in effect oa
date of invitation for bids, form a part of this speciflcation:

S8PECIFICATIONS

FEDERAL
NN-B-591 = Boses, Fiberboard, Wood~-Cleated {for Domestic Shipment).
NN-B-621 - Boxes, Wood, Nalled and Lock-Corner,
QQ-M-161 -~ Metals; General Specification for Inspection of.
LLL-B-631 - Boxes; Fiber Corrugated (for Domestic Shipment).
LLL~-B~-838 - Boxes; Fiber, Solid, {for Domestic Shipment).
PPP-B-585 - Boxes, Wood, Wlrebound,
PPP-B-80] - Boxes, Wood, Cleated-Plywood,

MILITARY

JAN-P-103 = Packaging and l-acking forr Overseas Shlpment = Bo«es;
Woog Cleated; Solid Fiberboard.

JAN=-P=10C = Packaging and Facking for Overseas Shipment = Boxes;
Wood, Natled,

JAN=-P~-108 = Packaging and Packinqg for Overseas Shipment = Boxes,
Fiberboard (V-Board and W-Board), Exterior and Inierior.

MIL-P~116 = Preservation, Methous of,

PSC 6340
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MILITARY (cont’d.)
MIL-S-901 = Shcckproof Equipment, Class HI (High-Impact), Shipboard

Applicatica,
MIL-1-883 - Interior Communlcation Equipment; Basic Design Require= ’
ments {or. <

MIL-B~-10377 - Boxes: Wood-Cleated, Veneer, Paper Overlaid.

MIL-L-10547 - Liners, Case, Waterproof.

MIL~-E-16400 = Electronic Equipment, Naval Ship and Shore: QGeneral
Specification,

NAVY DEPARTMENT
General Specifications for Inspection oi Materlal,

STANDARDS
FEDERAL
FED=-8TD~-791 = Lubricants, Liquid Fuels, and Related Products;
Methods of Testing,
MILITARY
MIL-8§TD=105 = Sampling Procedures and Tables for Inspection by
Attributes.
MIL-STD-129 - Marking for Shipment and Storage.
DRAWINGS

BUREAU OF SHIPS
5§9102-120997 = Shock Mount Test Apparatus for Lightwelght HI Shock
Machine.
S50102-1209698 = Shock Mount Test Apparatus for Medium Weight HI Shock
Machine.

PUBLICATIONS )
BUREAU OF SHIPS
NAVSHIPS-250-357-1 = Conditions Governing Tests in Naval Laboratories,

(Coples of specifications, standards, drawings, and publications required by contractors in
connection wilh specific procurement functions should be obtalned from the procuring agency or a8
directed by the contracting officer. )

2.2 Other publications.= The following document forms a part of this specification. Unless
otherwise Indicated the issue in effect on date of invitaticn for bids shall apply.

CONSOLIDATED CLASSIFICATION COMMITTEE
Consolidated Freight Classification Rules,

tApplication for copies should be addressed to the Consolidated Classification Committee,
202 Chicago Union Station, Chicago 6, 1ll.)

* 3« REQUIREMENTS
3.1 Where provisions of this specification conflict with the test procedures of the individuss
specifications for equipment employing mounts, the latter ghould take precedence. Detall require~

menta for materia., design and performance of a particular mount shall be as specified in the detail
Specification, az2wing or contract or order (see 4. 3 and 6. 1),
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3.2 Defin{tions, = Definitions shall be as follows:

3.2.1 Resilient mounts, = A resilient mount is defined as an ltem made of materials having
elastics properties. It {s designed to lsolate shock, noise, or vibration or both of a continuous or
intermittent origin and to serve as a support for the item to be isolated.

3,2.2 Equivalent static acceleration. = Equivalent static acceleration Is defined as the multiple
of the acceleration due to gravity (g's) which will produce the same total deflection of 8 reed In a
reed-Jage as would be obtained under acceleration due to shock (see appendix of this specification).

3.2.3 Shock acceleratijon spectrum, = A shock acceleration spectrum ls defined as the equjvalent
statlc accelerations which are experlenced by single degree-of-freedom systems, having various {re-
quencies, wher. subjected to a shock motion. The spectrum is a curve of equivalent static accelera-
tions plotted against natural frequencies as would be obtained from reed-gages. The appendix of this
specificatlon illustrates the derivat:on of shock sperctra from rezd-gage data,

3.3 Materjal -

3.3.1 Component parts of mounts. - The component parts of mounts shall be sturdily construcieu
of material ol the Iightesl praclicable weight consistent with strength required for serviceubllit,,
safety, and rellability, The acceptance or apptoval of any ccnstituent material or design by the
bureau or agency concerned shall not, prior to evaluation tests, be construed as a guaranty or th.
acceptance of the finlshed mount.

J. 3.2 Protection against corrosion, = Materials used in the constructlon of mounts shall be
resistant to, or protecled against, corroslon by salt water or spray or other atmospheric conditions
encountered in service., Where dissimilar melals are used In intimate contact with each other, pro=
visions shall be made to provide protection against electrolysis'and corrosion. As & qualitative guide
to what may be expected when different metals and alloys are combined in seawater refer to **Seawater
Corrosion of Galvanic Couples’’ of Specification MIL-1-983, The latter specification as well as
Speclfication MIL-E-16400 also speclfies certdin corrosion-resisting treatment of metal surfaces,
Such corrosion-resisting ireatments have been used with satisfactory results but do not Limit the
mount manufacturer to their use alone. Other corrosion-resisting treatments will be satlstactory,
provided the mounts meet the reyuirements of the sall spray test specified In 4.7, 7.4,

J.4 Design, -

3.4.1 Captive features. - All mounts shali have incorporated in their design *‘captive features’’
which, will prevent the mounted equipmen! or load from becoming free in case of fallure of the
resilient element due to high impact shock or normal service cenditions.(see 3. 5.4). Mounts not
pos#assing such features will not be considered for tests under this specification.

3.4.2 Directional fe 85, = Mounts shall be so destgned that under motions due to vibration
or shock, deflections can occur in any direction.

3.4.3 Mounting size, = Mounts that occupy the minimum of space in the axial ana radial
directions and provide optimum performance characteristics will be favored by the design activity
selecting and applying resillent mounts to shipboard ejuipment. Figure 1 {llustrates the general
overall Junensions of typical mounts presently used aboard ship.

3.4.3,1 Size factor. = The slze factor of uan acceptable resilient Isolation mount, witaia the load
range, shall not exceed the maximum value shown by the curve on fijure 2. The slze factor is com=

puted from the formula **d « %", where; d Is the maximum deflection in inches which occurs during

shocl: tests (see 4. 7.7.4), and h Is the free helynt of the mount in inches from the top surface of the
mount which fiis agalnst the equiyment or equicment support and the bottom of the mount which may
or may not be the supporting hase of the mount. (lypical illustrations are shown on fijure 3,) \

- 3
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3.5 Fer(ormapce, - ,

“ap”’

3.5.1 Examination. = All mounts submitied for tests shall be examined in accordance with 4. 5.4,
The mount shall eonform to all detalls specified on the mount drawing and shall not exhibit any external
flaws or defects.

3,5.2 Statir load deflection ', - The mounts, when subjected to static load deflection tests in
accordance with 4, 7,7, 1, shall not show any separalion, or break in or between component parts, or
appreciable deformation of metal parls.

3.5.3 Yibration, = Nounts when subjected to vibration tests in accordance with 4. 7.7, 2 shall
not show any fallure or deterloration of the ruosilient elements, metal parts, or fastenlngs. The
resonant frequencies of mounts submitied in a lot shall not vary more than plus or minus 15 percent
when tested ~t rated load in accordance with 4.7.7.%. The following vibrational characteristics along
the three principal axls cf the mount shall be determined and reported for design application purpeses:

{a) ‘Transmissibility (4.7.7.2.1).

{t) Rescnan! {recuencies (4.7.7.2.1).

{e) Uniformity {(4.7.7.2,2).

(d) Spring constaats (stiffness) (4.7.7.2. 3).

3.5,4 Shock lsolation, = ‘The mcunt shall be of such deslgn that under the hammer blows of the
upplicable shoik test (see 4. 7., v}, no separation, or break In/or between components of the mount
shall o cur which will permit the meunted equipment to bercme {ree., The natural frequency of the
mount after thock test In the axlal and radlal direction shall vary not more than plus or minus 15 per=
vent from the average resonant {requency versus load curve determined in the uniformity test
(see 4.7.7.:.0). Mlnor yleldlng in the metal compenents of the mount may be permitted. The shock
Jala obtalned du-inj these tests shall be used for comparative purposes by design actlvities in lhe
selectlon and appli-ation of nounts for shock protection purposes. )

J.5.5 Salt spra; Jeterloration. = The mount when subjected to salt spray test in accordance
with 4, 7. %/, 4 shall show no appreciable corrosion of the metal parts, or cracking, chipping, or scal-
Ing of any protective coatlnj. In addition there shall be no failure of any rubber-to-metal bond,
Jeterioration of rubber stock, or corresion of steel sprinss or metal parts which will appreciably
alter the static loay deflection curve of the mount or the natural frequency under upper and lower
rated loads,

3.5.0 Ql] effects, =« The mounts when subjected to ol tests In accordance with 4.7, 7. 5 shall
show no fallure of any rubber-to-metal bond, deteriorationor swelling of rubber stocks which will

appreciably aller the static load deflection curve of the mount, or the natural’{requency under upper
and lower ruted loads, ’

3.5.7 Drilt and cold storage tests. = Tho data obtained during tests speclfied in 4.7,7.6 and

4}7. 7.7 shall'be used for comparalive purposes by desln activities In the selection and application
of mounts.

iShould it be determined that shock s not a consideration in th2 'deslqn and application of a particular

mounting, peak loadings equal to § times the upper load rating of the mounting shall be
thase specified 1n 4.7, 7 1.2 1 and 4.1, 7. 1. 5. & ’ 7 usedin liouof
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3.6 Mount {denttfication, = The mount number, load rating {pounds), magufacturer’s name,
and date of manufacture shall be permanently and legibly marsed on tnhe mo.nl .p a location where 12
can be readlly observed, when installed, When it is not practicacie to mars the mount directly, &
metal tab shall be marked and secured to the mount (see 6.1). Where only resiilent elements are
provided for tests or replacement purposes, they likewise, shall be ldeatified by an attached metal tad,

3.7 Request for mount evaluations, = A manufacturer shail familiarize himsel with {.ie contents
of NAVSHIPS publication 260-357-1 relative to conditions governing tests in Naval ladorstories, #
manufacturer shall offar for evaluation only \hose designs of mountings which he has reasonabie assur~
ance will meet the specific requirements of this specification. When a request {s submitted to the
bureau or agency concerned for evaluation tests, the manufacturer shall provide four coples of a
report containing the following information:

{a) A detall drawing of the mount showing wdentification, 3lmensions, snage,
materials, and load ratings with corsesponding natural {frequeacies, Noteg
on the drawing shall indicate ¢ the natura: frequencies wers calculated
from a static load deflection curve pr vbtalned {rom tests on a vibration
machine, If obtained from a vibradon machine, the impressed double
amplitude at which the natural frequency was obtalned shall be speclified.

(b) A static ioad deflection curve obtained in accordance with 4.7.7.1.

' 3.8 Workmanship. = The mount shall te manufactured and processed in a careful and worisnaa-
ship manner in accordance with good manufacturing practice.

4. QUALITY ASSURANCE PROVISIONS

4.1 Inspection procedures, = For Naval purchases, the general inspectlon procedures shall be
in accordance with General Specifications for Inspection of Material.

4.2 Evaluutjon tests, - These tests are conducted on manufacturer’s mounts to deterr.ine U
this product ineets certain minimum basic requiremeats and to obtaln periormance characteristics
of the mounts which can be employed by Naval and equlpment designers 'n the proper selection and
application of mounts. Where a manufacturer’s mounts meet the requirements of this specliication,
the performance characteristics shall be disseminatedbythe testing agency to the bureau or agency
concerned, Shipyaras, Superintendents of Shipbullding, Inspector of Naval Materials and other
Military activitles as specliled by the burezu or agency concerned. These tests shall not be con-
sidered qualification tests since the utilizatiun of any mount is contingent upon the proper relationship
between the performance characteristics of the mount and those of the equipment as well as otner
shipboard requirements,

4.3 Performspce data, = Where performance data obtained {rom evaluation tesis inoicates the

use of a particular mount for shipboard installation, lot acceptance examlination and tests of production
mountings at the place of manufacture are provided for procurement purposes.

4.4 Sampling, -

1.4.1 samFung for evaluation tests, - Unless otnerwise specified , twelve resilient mountings
of the same design, type, and load rating selected at random from a production run shall be furnished
without expense to the Government for the evaluation tests specifiad in 4. 7. 2 to 4. 7. 6, inclusive.

4.4.2 Sampling for lot acceptance, =

4.4.2,1 Lot - For purpose of sampling, a lot shall consist of all mounts of the same design,
type, an4d load rating offered for delivery at one time.
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4.4.2.2 Sampling for lot accertance examination. = A random sample of mounts shall be
selected by the G'é‘vammenf GSpecior In accordance with

table 1 from each inspection lot of material

offered for Government inspection of visual and dimensional characteristics with lot acceptance based

oo the sampling inspection requirements in accordance with Standard MIL-STD-106.

Table I =.Sampling for visual and dimensional examination

AQL (approx.) = 1, 5 percent defective,

. Number of . Numberof . Acceptance . Rajectlon |
. mounts in . mountsin .  aumber ! npumber
. lot : sample ‘ (detectivea) . (defectives) ,
H 40 or under ¢ 10 : 0 H 1 H
H 41 t0 110 H 16 H 0 H 1 H
H 111 to 300 : 25 : 1 : 2 H
: 301 to 500 : 35 H 1 : 2 H
H 501 to 800 : 0 : 2 : 3 :
: 801 to 1300 : % : 3 : 4 H
H 1301 to 3200 : 110 : 4 : ] H
Sy = — ==

Note, = At the option of the Government inspector, the equivalent
double or multiple sampling plan from Standard MIL-8TD-105
may be used.

4.4.2.3 Bampling of mounts for physlcal tests. = For the tests specified in 4. 6.5, samples ghall

o selocted In accordance with table II by or under the supervision of the Government inspector,

Table II - Sampling of mountings and number of samples and fallures permitted,

: . 8ample quantities . Maximum allowable number of fallures :
: . . . . Infirastsample |, In first and second |,
. Numberof . ! Firstand | quantity : sample quantities
s mounts P First | Second | second | . combined .
; In lot . sSample  sample ; sample ¢ - s n :
. ¢ Quantity . quantity | quantities . Forany , Forall ,Forany , For all :
. ; : s combined one . tests . omne , tests |
; . ' , test ‘comblned test comblned ;
: s $ s : : s s :
H 2to 8 H Use single : 3 H - 5 - H 0 : 0 H
: 9tols sampling plan 4 - : - 3+ 0 : 0
H 18025 ¢ for these : 5 H - IR H 0 : 0 H
¢ 28t040 ¢ lots : 6 - T - : 0 0
:! 41065 4 H 4 H 8 H 0 s 0 3 1 H 1 H
: 68to110 : 5 H 5 H 10 : 0 ¢ 0 H 1 s 1 $
$ 1310180 ¢ 6 H 6 H 12 3 0 :t 0 $ 1 : 1 :
¢ 18110300 ¢ 8 s 8 s 18 : 1 : 1 H 1 H 2 H
! N01tos00 : 10 : 10 $ 20 H 1 ¢ 1 : 8 H 2 H
¢ 501to800 ¢ 12 : 12 ¢ 24 1 s 1 H 2 ¢ 3
$ 6Qlto1300: 15 $ 18 ¢ 30 H 1 : 2 H 2 H s s
$ 10103200 20 : 20 s 40 H 3 : 8 : 3 s 4 $
L] . * *

Yy

S’
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4.4.2.3.1 Numper of samples and fallures permitted, = For lots consisting of 40 mounts or
less, a single sampling plan for these lots shall be used. The number of mounts shown la the columa

marked *‘1st and 2nd sample guantities comblned'’ shall be selected at random and subjected to testa.
For lots consisting of more than 40 mounts, the quantities shown lo column marked ‘‘First sampls
quantity’ shall be selected.

4.5 Lot acceptance exumlination and tests, =

4,5.1 Test equipment and inspection facllities. = The manufacturer shall furnish and maintaln all
necessary facilities and equipment for making all examinations and tests. The test equipment shall be
adequats in quantity and shall be of sufficlent accuracy and queulty to permit performance of the required
tests,

4.6.2 Use cf commerclal facilities. -~ Manufacturers not having test equipment and facilities
satisfactory to the bureau or agency concerned shall engage the services of a commerclal laboratory
acceptable to the bureau or agency coucerned.

4.5.3 Examination responsibility. -

4.5.3.1 Manufacturer, -~  The manufacturer shall offer for examlnation and acceptance only suca
lots as he has assured himself, before such submission, meet the requirements of this specificaticq,

4.5,3,2 Inspector, = Acceptance of the lot shall be based upon the determination by the Govern~
ment inspector 05 the manufacturer's conformance with the requlrements of this speclfication. The
samples may be selected and tests made by the Government inspector or, at his option, by the many-
facturer uunder the supervision of the Government inspector.

4.5,4 Yisual and dimenslional examination, = Each of the sample mounts selected in accordance
with 4.4, 2, 2 shall be visually and dimensionally examined by the Government Inspector %o verlly com=
pllance with the requirements of this specification, Any mount in the sample containlng one or more
visual or dimensional defects shall be rejected, and if the number of defective mouats ia any sample
exceeds the accaeptance number for Lthat sample, the lot represented by the sample shall be rejected.
Rajected lots may be offered agaln for Government examination, provided the contractor has repalred
or removed all nonconforming mounts., The Government inspuctor shall again select and examine
samples from such resubmitted lots to verlfy compliance with the requiremeants of this speciiication,

4.5.6 Lot acceptance tests of mounts. = The samples selected in accordance with 4.4.2.3
shall be subjected to the tests specifled in table I in the order llsted.

Table II1 - Lot acceptance tests on mountings.

' Test Paragraph
! Unlformity ° wests shall be in accordance with
I 4.7.1.2.2 in the axial direction only.
Static load Test shall be in accordance with 4, 7. 7.1
deflection modified as follows: The mounts shall

be subjected to four loading and unloading
cycles in the axial direction, For each
loading cycle, loads shall be applied up
to the load specified ta curve No. 2 of
figure 1 for the perticular upper Joad
rating for the mount. Deflection rate
shall not exceed 0, 3 inch per minute,

00 00 S0 VO 00 08 96 06 0@ 2% o *4 ae [ne o
€6 00 90 €0 00 20 AL 08 00 ¢4 % B S8 08 e oo

46 8 @0 o0 &8 00 S0 20 o o8 o6
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«. 3 Zrody:tion cneck tests, = Production check tests at a Covernment iaboratory may oe requirsd
by the bureny or agency ccncerned on any contract or order. These lests shall consist of the tests

specified in 4. 7. )

4,7 Tast procedures, = Tests shall normally be conducted on 2 mount aJong esch of its lhree
principal aces. Soine mounts, however, are designed to be loaded in only one directlon, Conseguently,
certa!n tests need not be conducted along AU principal axes. Unlessotherwlse specified hereln, ltshallbe
the responsibility of the test engineer to determine the axos along which tests shall be conducted.

4,7,1 Standard test condltions, = Unierag otherwisa specUied harelp, all tesis shall be made
within an nmbient alr temperature range of 80 + 16°F. Within this range, he tempernture from tue
bagirning to the end of any one test shall not vary mora then pius or minus 5°F,

4.7.2 Four of the mounts specified In 4.4, 1 shall be subjected to the followlag tests;

(a) Examlnation (4. 5. 4)
{b) Vibration (4.7.7.2).
{c) Shock isolation (4,7.7.3)

4,7.3 Two of the mounts speclfied In 4. 4. 1 shall be subjected to the following tests:

(a) Examination (4.5.4).
(b) Static load-deflection (4.7.7. 1).
(c) Salt spray (4.7.7.4)

4.7.4 Two of the mounts specified In 4,4.1 shall be subjected to the followling testa:

(a) Examination {4.5.4)
{b) Static load-defiection (4.7.7.1).
(c) Ol test {4.7.7.5)

4.7.5 Three of the mounts specified in 4.4.1 shall be subjected to the following tests:

{a) Examination (4. 5,4) J

(b) Drlft (4.7.7,0)

4,7.8 One of the mounts speclfied in 4. 4.1 shall be sub,e~ted to the following tests:

{a) Examination (4.b.4).
(b} Cold storage (4. 7.7.7).

4.7.7 Methods of tests, -

4.7,7.1 Static load deflection test. = Statlc load defluction tests shall be conducted on sample
mounis in both the axfal and radlal directions. Should the mounting be non-symmetrical about the
verticul axls, tests shall be conducted In two radial directions, 80 degrees apart. The mounts shall
be subjected to four loading and unloading cycles. The fourth loading and unloading curve obtalned
{rom the test of four mounts shall be averaged and reported as the static load-deflection curve for the
mount design. In addition, a brief skelch shall be provided showing direction of loading and manner
in vhich the mount(s) were supported for tests, The load at which any ylelding of the metal parts or

fallure of the resilient slement occurs shall be indicated on the load-deflection curve with brief
notations as to extent of damage.
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4.7.7.1.1 lLoad deflection methods, - Load-deflection tests shall be conducted employing either
one of the following methods:

4,7.7.1.2 Incremental Joad method. = This method Is considered optional and may be used
satisfactorily for testing mounts having low load ratings. This method involves the loading of mount(s)
by means of welghts and the measurement of the deflectlon 1 minute after each load increment Is appiled.
The deflection of the mounting shall be measured with a dial gage having a one~mll senslitivity,

4.7.1.1,3 Standard unlversal test machine methed. = This method 1s preferred and involves the
use of a testing machine which can load the mount in tension or compression. When used {or testing
mounts it shall be equipped with a *‘pacing drive’ which will load the mount(s) at a constant defiection

rata.

4,7,7.1.3.1 Test In the axial (vertical) direction. = When load deflection tests are conducted In

the axial direction, a single mount shall be secured in a suitable 1g and subjected to four loading and
unloading cycles. The loading shall not exceed a deflection rate of 0.3 luch per mlnute. Unless other-
wise speclfied, the peak loading for the first three loading cycles shall be the load? spécified on
curve 2 of figure 4 for the upper load rating of the mount. For the fourth loading cycle, the mount
shall be loaded upto the peak load ! specified in curve 1 of fijure 4, unless otherwise specified hereln,

4.7.7.1.3.2 Test In the radlal (horizontal) direction, = When load deflection tests are conductzd

in the radlal direction, two mounts shall be secured in a jig simulating that shown ia figure 5, Each
mount shall be compressed axlally to that amount which its upper load rating deflected tne mount during
static load deflection test in the axially direction. In event the jig shown in figure 5 Is used, the
compression {3 obtalned by adjusting nuts on four rods which changes the distance between the angle-
bracket supports with respect to the loading bar, After the two mounts have been assembled In a )ig
and secured, they shall be subjected to four loading and unloading cycles In accordance with the pro-
cedure specified In 4.7.7.1.3.1, The loads ! determined from curves Nos. 1and 2 in figure 4 for
testing a single mount in the axial direction shall also be used for the test of two mounts in the radial
direction.

4.7.7.2 Yibration tests, -

4.7.7.2.1 Transmisslbility and resonant frequency. = An average vibration tragsmisaibility
curve shall be determined by tests on sample mounts when loaded at upper and lower rated loads.
Tests shall be conaucted In the axlal and radial directions as applicable (see 4.7). U the resilieat
element 1s not symmetrical about its vertical axis, tests shall be conaucted In two radial directions,
.80 degrees apart. The number of mounts tu be tested shall be as specified in 4,7.2. Tusts shall be
conducted by vibrating the base of the mount, or the load on the mount, over a frequency range from
zero to at least 1,5 times the resonant {requency of the mount under rated loads. The amplitude
of vitration ucross of the mounting shall be sufficient to Insure an accurated determination of resonant
frequency and transmissibility. The followinJ single amplitudes of vibration may be used as a guide
for mounts having natural frequencles in the ranges Indicated below:

Single amplitude of mass load on

Natural frequency (c,p.8,) +e——tDount (inches) ______
Below ib 0.024 4 0.008
16 to 26 *.012¢ .004
Above 26 .008 o .002

The amplitudes of vibration used in conducting tests on mounts shall be reported.

‘Ppr example, a mount having a designated upper load rating of 100 poupds would be subjectad to peak
ioadings of 3300 pounds for the first three cycles. For the fourth loading cycle, the mount(s) would
be subjected to a peak loading of 4350 pounds,

.
) L
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4.7.7.2.2 UnlYormity test - The unlformity of mounts submitted In 8 sample lot shall be evaluated
by determining the resonant frequencles when loaded at the upper and lower rated loads and at two )

intermediate loads equally spaced between the upper and lower rated loads. The resonant frequencles
oblained on the mounts under the same load shall be averaged, From this data a curve of average
resonant frequencles versus loads shall be plotted for the axlal and radlal directions. Where the
resonaat frequencies under upper and lower rated loads are obtained from the transmissibllity tests,
thece data may be used in plotting the average resonant frequency versus load curve. Where the
resonant frequencies have not been determined for the specified loads, they shall be oblained by the
same method specified for the vibration transmissibility tests. Where the mount {8 not symmetrical
about the vertical axls, tests shall be conducted ln two radial directions 60 degrees apart.

4.7.7.2.9 StUfness = From the resonant frequency data obtalned, the stiifness of the mount
along its-three principal axis shall be calculated from the followlng formula:

x-‘-‘l!zT“’-ﬁ-o.mzwz2

Where:
K = Stiifness (spring constant) pounds per inch.
W = Welght of equipment or load, pounds.
£ = Resonant frequency, cycles per second (ocbtalned from tegts).
g = Acceleration of gravity, Inches per second2 (388 in/sec<)

4.7.7.3 $hock isolation tests, «

4.7.7.3.1 Test on lightweight shock machine, = Mounts with load ratings less than 75 pounds
per mount shall be evaluated on the lightweight shock machine using either cne of the test set-ups

described below:

(a) Testing apparatus shown on Drawing §9102-1203998 shall be used when
a mouut is to be tested singly.

(b) When four or more mounts are o be tested, they shall be secured by sultable
means to a shelf-type platform shownon {igure 8, This platform is bolted
to the anvil plate of the lightwelght shock machine as specified in Specifica~-
tion MIL-5-801. The mounts shall then be bolted to a square base plate tray
as shownon flgure 7 to which plates of varying weights can be attached to
impose correct loadings on the mounts. The helght of the center of gravity
of the mass load above a horlzortal plane through the mid-height of the
mouats shall not exceed one-half the distance betwsen the mounts attached
to the corners of the square base. Lead plates for mass loadlng may be
required to maintain a low center of gravity hoight.

10
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’ 4.7.7.3.1.1 Number of hammer blows, = The mounts shall be subjected to a total of 13 hammer
blows. For each.test run showr in table IV, 2 hammer blows each of 3 feet and 5 feet heights shall be a

applied.

Table 1V - Qutline for conducting shock tests,

Test run Direction

 Numper G FRatedload i g1 ! Notes :
s 1 . Upper . Axal . jpmediately following
' : : : testruns No, 2and4,
. 2 . Lower . A«lal ., ipe testing engineer
. . . + shall repeat uniformity .
.3 . Upper ., Radlal | 4 atupper and lower |
: . : . rated loads, :
. 4 . Lower . Radial . .

e

When tests are conducted on four or more mounts using the shelf
type platfornf on the light welght shock machine, the **Axial’’ and
*‘Radlial’’ direction of tests will be complied with I{ **Top’’ and
*Back’’ hammer blows, respectively, are applied.

4.7.7.3.2 Shock test on medium welght shock machine. = Mounts with lower load ratings of
75 pounds or mora, and upper loading ratings up to 2000 pounds, shall be tested four at a time on the
medlum welght shock machine, Tests shall be conducted in the axlal and radial directions employing
the testing apparatus shown on Drawing $9102-1299997 (Naval Research l.aboratory Drawing No. D-137
This testing apparatus consists of two loading {rames, one for testing mounts with load ratings from
75 pounds to 549 pounds and the other for mounts with load ratings from 550 pounds to 2000 pounds
) per moumt., The required number of channels {or supporting the mounts and mass loads shall be
selected from table V, The arrangement of the channels for supporting the mount System on the anvil
table of the shock machine shall be in accordance with that shown on figure 4 employing, insofar as
possible, the size of support brackets and plates shown. The mounts shall be subjected to a total of
16 hammer blows, For each test run shown in table V, the Intensity and number of hammer blows as

n
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specified for groups II and I fqr medium-weight equipment, of Specification MIL-S-801 shall be
applled. For loads on the shock machine anvil table that exceed 5600 pounds, 5.5 feet hammer blows
shall be applted for each group specified herein.

Table V = The number of supporting 4-Inch car bullding
Channels required for a glven load and spacing.

Center distance between bolt
holes on test load frame

Welght of mass load
on mounts
(load rating x 4)

24 inches 32 inches

Number of
channels required

Number of
channels required

.
ot

@ av %o o0 sepe oo om

260 to 999
1000 to 1399

2
3

1400 to 1899 4

19800 to 2196

2200 to 2099
2700 to 3399

3400 to 4199

4200 to 40090
4600 to 5589
5800 to 6599

DI || o]

€300 to 7099
7100 to 68099

10
11
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4.7.7.3,3 Shock test mounts in the radial direction, = Should the resillent element of a mount

ye nonsymmetrical about the vertical axis, the shock test shall be applie in the radial direction which,

n the oplnion of the t2st englneer, will result in the most severe loading of the mount.

4.7.7.3.4 Shouk testdata =,

7.7.3.4.1 Deflection measurements, = The deflection of the mounts measured in inches from
the initial equilibrium position of the mount under load before test shall be recorded for each hammer
drop. From this dala the maximum deflections occurring on each side of the initial équilibrium
position during each test run shall be reported.

4.7.7.3.4.2 Reed-ga?g measurements, = For each hammer blow, reed-edge muusurements
shal} be obtalned and shock spectra computed as specified in the appendix hereln. The specira com=
puted for identl~al blows, load, and direction of deflection shall be averaged and reporied, Tho reed-
gage ga the mass load shall be orlented so that the reeds are in a plane parallel to that of the swinging
hammer of the shock machine,

12
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4.7.7.3.4.3 Damage, = The testing agency shall report the extent of damage sustained by the
mounts resulting from each hammer blow,

4..7.4 Salt spray tests. = Salt spray tests.for mounts shall be one of the follcwing types:

Type I - Mounts installed top slde on ships and exposed directly to weather shall
be subjected to salt spray test as specified in Specification MIL-~1-883.

Type II - Mounts Installed below decks on ships and protected from weather shall
be subjected to 50 hours of salt spray test as speclfied in Speclfica-
tion QQ-M~-151.

Where the cholce between the types of salt spray tests is not Indlcated specifically by the bureau or
agency concerned, the testing engineer shall subject the mounts to type II salt spray test, Durlnq
these tests, the mounts shall be deflected axially to that amount which the upper rated load would
produce, After subjectior to the salt spray test, the mounts shall be dipped In {rash water, dried,
and visually examined for corrosion. Th2 mounts shall then be subjected to static load-deflectlon
tests as specified In 4.7.7.1. I there is a significant variation In the .0ad~deflection curves taken
before and after salt spray test, the mounts shall be subjected to vibration test to determine U the
natural frequencies under upper and lower rated loads are within the plus or minus 15 perceat limits
of the average curve obtained during uniformity tests specified In 4.7.7,2.2, Mounts that pass the
above tests shall be stored under no load for 20 dayc at room temnperature after which visual ins;actlon,
static load=deflection, and vibration tests specified hereln shall be repeated,

4.7.7.5 Of] test, -~  The sample mounts loaded at upper rated load shall be immersed for
72 hours in petroleum base oll at 158 + 2°F. The oll (see 6.7) shall conform to the following prop-
erties as determined by methods specified in Standard FED-STD-781:

Saybolt unlversal viscosity: 155 ¢ 5 seconds at 100" F.
Flash point: 330 ¢ 5°F.
Aniltr e point: 16712+ 1,8°F,

After the expiratlon of the immersion time, the mounts shall be removed from the test liquid asd
immediately immersed in fresh oil at room temperature for 30 ¢ 5 minutes, After the cooling period,
the mounts shall be removed from the fresh oll and immediately subj:cted to static load-defisctlon
tests in the axlal and radial directions. 1If there is siguificant variation in the load-deflection curves
taken before and after the o}l tests, the mounts shall be subjected to vibration tests to determine
whether the natural frequencies under upper and lower rated loads are within the plus or minus 15 per-
cent limit of the average curve obtalnad during uniformity test specified in 4.7.7.2.2,

4.7.7.6 gsts. -« ‘Three sample mounts shall be selected from the lot submlitted for evalua~
tion and thelr natural frequency under upper rated load determined at room temperature, 80° » 6°F,
The three mounts shall then be divided into groups 1 and II consisting of 1 and 2 mounts, respectively,
for tests as follows:

NOTE: Should the mount design be such that it i3 to be loaded in only one directjon, then the three .
saraple mounts for drift tests may be divided into one for each of the tests specified in 4.7.7.6. 1, 1,
.4.7.7.6,1,.2and 4.7, 7.8,1,3. Theuse tests may then be conducted concurrently.

4.7.7.6.1 Qroyp I testa In the axial direction, =

4.7.7.6.1.1 Drift at room temperature, = The mount height shall be measured from an
arbitrarily selected datum line, usually the base or top side of a center support plate. The upper load
rated of the mount shall then be applied and 1 hour after loading the deflection of the mount from the
1o load position shall be measured in mils., Thereafter, drift and ambient alr temperature measure-
mes's shall be made every hour for 6 hours followed by measurement at 24 hour intervals for at least
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10 days. Al the end of this perioa the mount shall be subjected to the vibration test and the natural
frequency determined under rated load, The load shall be removed and the mounting allowed to
recover in helght before being used in the test described In 4.7.7.6.1, 2,

4.7.7.6.1.2 Drift at elevated temperature, = At room temperature the mount helght shall be
measured {rom an arbltrarily seleéted datum line. After recording this measurement, the mounting
shall be condltioned at 160° + 2°F. untll all parts of the mount have reached the test temperature, The
height of {he mount shall agaln be measured and recorded. The upper rated load for the mount shall then
be applicd, and after 1 hour nl a temperature of 160° s 2°F., the deflection of the mount from no load
position shall be measured.In mils. Thereafter, al this temperature, the drift of the mount shall be
measured every hour for 68 hours followed by measirements at 24 hour intervals for at least 10 days,
A¢ the end fo this period, the mount shall be Immediately subjected to the vibration test and the natural
frequency under upper rated load determined within 3 minutes, U practicable. The mount shall then
be conditioned under upper rated load at room temperatare of 80° + 5°F. for 48 hours after which the
natural frequency of the mount shall be determined. The load shall then be removed and the mouit
allowed {o recover In helght before being used in the lest described in 4,7.7.6. 1. 3.

4.7.7.8.1,3 Drift at low temperature, - This test shall be conducted as specified In4,7.7.6,1,2
except that 30° s 2°F. shall be used In lieu of 160° & 2°F.

4,7.7.6.2 Group O tests in the radial direction.- Mounts may be tested singly or in palrs
using a testing J1g slmulating that is shown in {igure 5. I tested singly, the mount shall bo loaded at the
upper rated load. I tested in pairs, the mounts shall be loaded at twice the upper load rating of one
mount. Using elther one of these testing arrangements the mounts shall be evaluated in the radlal
direction of least stiffness under the same temperature and test conditions specified in4,7.7.6.1.1,
4. .1. 7. 6. 1. z’ aﬂd 40 7. 7. 6" 1. 3.

4.7.7.7 Cold storage test. = The natural {requency of the mount shall be detérmined under
upper rated load al room temperature of 80 &+ 5°F, Afler this determination, the mount shall then be
deflected axially with a strong-back to that mount which the upper rated load will produce. Under this
conditlon, the mount shall then be placed in a cold box for 3 days at a temperature of minus 80 + 2°F,
At the end of this perlod the mount shall be conditioned for 3 days at minus 20+ 2°F. After this condi~
tioning period, the strongback shall then be removed, the upper rated load applied, and the natural
{requency of the mounting determined in the axtal directiua within three minutes if practicable. Where
facilities are avallable the natural frequency of the mount shall be determined at the temperature at
which the mount is conditioned. The mount shall then be conditioned under upper rated load at room
temperature of 80 + 5°F. for at least 48 hours, after which the natural frequency under upper rated
load shall aqaln be determined. Before and after vibration tests, visual inspection shall be mads, to
detect any damage to the mount.

4.7.7.8 Disposition of test samples. *  Unless otherwise specified in the contract or order,
sample mounts submitted for evaluation tests shall not be delivered as a part of any contract or order.
‘The manufacturer shall notify the testing agency within 30 days from date of receipt of test report Y
the sample mounts are to be returned to the manufacturer at his expense. After thirty days and withe
:!il: nou‘ﬂcauon from the mount manufacturer, the testing agency shall dispose the sample at its
cretion.

5 PREPARATION FOR DELIVERY

5.1 Packaging. =

5.1.1 Leyel A, =~ Mounts shall be packaged in accordance with method III of Spectfica~
tion MIL-P-116. Contact preservative Is not required.

‘pm&elo.. 2 leyel C.= Mounts shall be packaged In accordance with the manufacturer’s commercinl

"
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6.2 Packlng. -

5.2.1 Level A,~ Mounts, packaged In accordance with level A or C as speclified (see 6, 1),
shall be packed in wood cleated flberboard, nalled wood, wirebound wood (style 3 for type 2 load),
corrugated or solid fiberboard, wood cleated paper overlaid (overseas type), or wood cleated plywood
plywood (overseas type) boxes conforming to SpecUication JAN-P-103, JAN-P-108, PPP-B-585,
JAN-P-108, MIL-B~10377, and PPP-B-601, respectively. Shipping containers shall have caseliners
conforming to Specification MIL-L-10547 and appendix thereto. Casellners for boxes conformlng to
Specification JAN-P-108 may be omitted provided all jolnts bf the boxes are sealed with tape as spect-
{i2d 1o the appendlx of the box speclfication. Box closures saull be as speclfled In the appexdlx of the
applicable box specification. The gross welght of wood boxes shall not exceed 200 pounds; fiberboard
boxes shall not exceed the weight limlitations of the appllcable box specification.

5,2.2 Level B, - Mounts, packaged In accordance with level A or C as speclfied (see €.1), shall
be packed In wocd cleated fiberboard, nalled wood, wirebound wood (for type 2 load), corrugated o”
30lid {Iberboard, wood cleated plywood (domestic type), or wood cleated paper overlald (domestic typo)
boxes confurming to Spectification NN-B-591, NN-B-621, PPP-B-585, LLL-B~631, LLL-B-636,
PPP-B-601, and MIL-B-10377, respectively. Closures shall be as speclfied in the applicable box
apecification, or Lppendix thereto, Fiberboard boxes.shall conform to the speclal requireiaents of the
applicable box specification. The gross weight of wood boxes shall not exceed 200 pounds: flberboard
boxes shall not exceed the weight limitations of the applicable box specification.

5.2.3 Level C, - Mounts, packaged In accordance with level A or C as speclfied (see 6, 2)
shall oe packed In conrtalners in a manner to Insure safe dellvery and acceptance at destination. Con-
tainers shall comply with the Consolidated Freight Classification Rules or other carrier requlations
applicable to the mode of transportation.

6.3 Marking. = 1n addition to any special marking specified in the contract or order, each unit
:!ng lhg;iﬂg’?b alggpackaqe and shipping contalner shall be marked in accordance with Stand-

6. NOTES
8.1 Qrdering data, = Procurement documents should specify the following:

(a) Title, number, and dats of this specification,

(b) Detall requirements for materials, design and performance (see 3.1 and 4, 3).
(c) Mount idertification required (see 3. 6).

(d) Level of packaging and packing required (see 5.1 and 5. 2).

6.2 A inowledge of the performance characteristics of mounts is essentlal to determining
whether they can be employed aboard Naval vessels. Manufacturers are urged to commaunicate with
the Bureau of Ships and arrange to have the mounts which they propose to offer to the Bureau of
Slilps In the future tested,

6.3 This specification is not restrictive with respect of the detalls of construction, except
where such detalls are specliied, When exceptions are not clearly specified and Indicated as such, it
will be assumed that the bidders are offering mounts in strict accordance with this specification,

8.4 This specification has been prepared for the purpose of facllitating the production of mounts:
and the shipboard equipment with which they are used. The characteristizs of mounts obtained under
this gpecification should be used in the early design of shipboard equipment, and insofar as is practic-
able, for the replacement of mounts in oxisting equipment,

15
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8,5 Matters relating to mounts evaluated in accordance with this specification and the use in
connection with equipment should be addressed to the Chief, Bureau of Ships, Navy Department,

Washington 25, D, C.

0.8 As a guide to the selection of metal materlals for mounts, it has been found from tests that
steel components when sultably designed and constructed from materlals in accordance with the
following specifications generally provide arceptable shock strength:

For steel components in general: Specification MIL~-S-857,.class B steel,
For holding down bolts: Speclfication MIL-5-857, class B steel,
For high strength bolts; Specification MIL-S-890, alloy No, 2,

Holding down bolts are usually machlned with American National coarse threads having a class 3 fit.
Bolts employed {or securlng the mounts to the equipment are sometimes manufactured from high
strength material to provide greater resistance (o bend!ing,

6.7 The ofl specified in 4.7.7.5 i3 the sawie as No. 3 oll specified in American Soclety far Testing
Materials Specification D471-54T.

Notice, = When Government drawings, specifications, or other data are used {or any purpose
other than In connection with a dellnitely related Government procurement operation, the Unlted States
Government thereby Incurs no responsibility nor any obllgation whatsoever; and the fact that the
Government may have formulated, furnished, or in any way supplied the said drawings, specifications,
or other data is not to be regarded by implication or otherwise as in any manner licensing the holder
or any other person or corporation, or conveying any rights or permission to manufacture, use, or
sell any patented invention that may in any way be related thereto,

Preparing actlvity:
Navy = Bureau of Shipa

16
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APPENDIX

10. This appendix is for derivation of shock spectra {rom reed-gage data.

10.1 In order to obtain the shock spectrum of a given shock by use of the reed-gage, the
excitation ia applied to the base of the grge, and the maximum deflections of tho reeds, relative to the
base are recorded.

10.2 I the reeds are considered to be simple gystems, then for each reed there is a statle
deflection Dy {due to the action of gravity) which is relatad to the natural frequency Fp of the reed by

the following equation:
F, = /..1 C.p.8
n 3. 13 DS £l e

10,3 Lat X be the deflection of a reed tip relative to the base of the instrument under shock,
Then X {mg.] =N
Dy
Where:
N i8 the “‘equivalent static acceleraticn®,

10.4 Thnis value of N i plotted against the primary patural frequency of the reed. This plot of
N against Fy 18 called the shock apsctrum of the shock to which the reed gags was subjectsd,

b Y
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AXIAL DIRECTIONS

9
B
Q

'm-:crms]
-t - -

™ 1Yy

Figure 3 = Typical {llustrations of mount height **h’* fcr use In cumputing
slze factor for various designs of isolation mounts.
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MIL-M=-1718A(SHLPS)

4 THREACED RODS WITH
NUTS TO ADJUST AXIAL
COMPRESSION ON MOUNT

POUNDATION
BOLYS

SECTION "A-A'

o 1870

Figure 5 = Jig for holding mounts when conducting static load cefiection tests in the radial
direction.
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MIL~M-17185A(SEIPS)

MATL=-'MED STEEL

Figure 6 - Bhelf platform for lightwelght shock machine.
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Figure ‘/ = L.oadin j mounts for tests on Lightweight shrck machina.
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