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This specification has been approved by the Department
of the Air Force and by the Navy Bureau of Aeronautics,. -

1. SCOFE

1.1 Genersl.- Thia specification establishes generally applicable
procedurss for testing asronautical and associated equipment undsr simulated
and accelerated climatic and envirosnmental conditions. Procedurss preascribed
herein are to be utilized in subjecting equipment to simulated and accelerated
enviromental conditions in order to insure satiafactory operation and to reduce
deterioration when the equipment is operated or stored in any global locality.
In the case of any particular item of squipment, teat procsdures ars to bes followed
to the extent specified in tha applicabls equipment specification,

2, APPLICABLE DOCUMENTS

2,1 The following documents, of the iasue in effect on date of invitation
for bids, form a part of this specification: . ‘

SEECIFICATIONS
Military
JAN=S~L/, Shock-Testing-Machaniam for Blectriocal-
Indicating Instruments (2-1/2 and 3-1/2
- Inch, Round, Flush-Mounting, Panel-Type)
MIL-3-901 Shockproof Equipment; Class HI (High Impact),
Shipboard Application, Tests for
MIL~S8-44,56 Shock, Variable Duration, Method and Apparatus
for
MIL-G-5572 Gasoline, Aviatlon, Grades 80/87, 91/96,
100/130, 115/145 ‘
MIL-8-5705 Structural Criteria, Piloted Alrplanes, Puselags,

Booms, Engine Mountd and Hacelles



MIL-C-9436 Chamber, Sand ard Dust Testing
MIL-C-9452 Chamber, Fungus Resistance Testing

STANDARDS
Foderal

Fod. Test Method
Std. No. 151 Motals; Test Methods

{Copies of documents ,required by contractors in connection with specific
procurement functions should be obtained from the procuring activity or aa
directed by the contracting officer.)

3, GENERAL INSTRUCTIONS

3.1 Selection of test limits.~ Where an opticon in test limits iz permitied
the applicable equipment specification shall specify the condition letter of the
tost limita,

3.2 Tept facilitleg.~

3.2,1 Genera).- The apparatus used in conducting tests ehall be capable of
producing and maintaining the test conditiocns required, with the equipment under
teat inatalled in the chambar ond operating or non-operating as raquired, Changes
in test chamber conditions way be the maximum pemit.t.od by the tost chamber, but

shall not exceed the applicable squipment specifiecation requirementsa.

3.2.2 Yolume.- The volume of the test facilitles shall be such that the
bulk of tha equipment under test shall not interfers with the generatlon and
maintenance of teat conditiona, .

3.2.3 [Heat mource.~ The heat source of ths teat facilitles shall be so
located that radiant heat shall not fall directly on the equipment under teat,
axcept where application of radiant heat 18 cne of the teast conditions.

3.2.4 Standard gonditions.~ Conditions for condueting the equipment oper-
ational test shall be as follows:

a. Temperature: 25 £10° C (77° ﬂ8° 1i‘)
c. BParometric pressure: Local at.a.ndard {Correct to 28 to 32
inches Hg if so specified in the
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 MIL-C-7951 Chamber; Altitude, Humidity and Temperature Test
MIL~S-8484 Seals and Seal Testing Procedure for Electronic

Enclosures

. MIL-C-8811 Chamber, Rain Testing

MIL-C-9435 Chamber, Explosion-Proof Testing
applicable equipment specification.) I
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3.3 Meagurements.- All measurements shall be made with instrumonts the
aceuracy of which conforms to scceptable laboratory standards, and which are
appropriate for measuremont of envirorwental condition concerned. If tests are
conducted at the contractor's plant, ine accuracy of the lnstruments and test
equipment shall be verified periodically bty the contracter to the satisfactlon

of the procurdng activity,

3.3.1 Ig)arancpf.- The maximmm allowable tolerances on test conditions
ghall be as follows:

g. Temperature: Plus or mimus 2° C (3.6° F). (Exolusive of
accuracy of instyuments.)
b. Altitudet Plus or mimus 5 percent {in feet).
¢. Relative mmidity: Plus ; percent minus O percent (of R.H.
valus),
d. Vibration amplitudet Plus or mimas 10 percent,
o. Vibration frequency: PFlus or minus 2 percent,
f. Additiopal tolerancas: Additiopal tolerances sball be as
specified.

3.4 Tept sequence.- Unless otherwise specified in the applicable equipment
specification, it 1s recommsnded that the gppropriate teat sequence be sslected

from 5_.4-1'

3.5 Performance record.- Prior to condusting any of the tests specified
hereln, the equipment shall be subjected to a oomprehensive operational test
under standard conditions and a record made of all data necessary to determine
compliance with the applicable squipment specification, These data shall provlde
the criteria for checking satiafactory performance of the equipment during o
after envirommental tests. Where the applicabls squipment specification oetabliahc
the level of acceptable parformance for the test procedurs, a detailed pre-exposurt
performance record neod not be made. Equipment in this latter category shall be
operated prior to test to insure that no malfunction exists.

3.6 Ipatallatlon check.- Followlng installation in the test facility and
prior to test, tha equipment shall be operated sufficiently to imsure that no
malfunction or damage was caused due to faulty installation procedure or handling.

3.7 Criteris for fajlure.- Detericration or change in performance of any
components which could in any manner prevent the squipment from meeting functlonal
maintenance and service requirements during service 1life shall provide resason to
conalder the equipment as having failed to comply with the conditlons of the test
to which-it was pubjected.

3.8 Evalugtion of equirment.~ When so directed in individual test pro-

cedures, the equipment umdergoing test shall be operated to permit performance
data to be obtained, or inspected for evidence of deterioration. The performance
data of the equipment under test conditions of following test ahall be eatis-
factorily comparable to that obtainad in compliance with 3.5. Any deterloration
cbserved shall not exceed that defined in 3.7.
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4. TEST PROCEDURES

4.1 High temperature testg.-
4.1.,1 Progcedurs 1.~ Discontimued, use Procedure II,

4.1.2 Procedure I1.- The equipment shall be placed within ths test
chanber. The internal temperature of the ohamber shall then bs ralsed to 71° C
{160° F) unless otherwige directed in the applicable equipzment aspecification.
(Ses 5.5.1,) The equipment item shall be exposed to that temperature for a peri
of 48 hours, or for the period of time required by the applicable equipment speci
flecation, A relative humidity of not more than 15 percent shall be maintained in
the teat chamber throughout the exposure period. At the conslusion of the axpo
period and while atill at the test temperaturs, the equipment ahall ba oparated
in accordance with 3.8. The equipment temperature shall then oe returned to that
of ptandard conditions and the equirment again operated and inspescted visually as
spsoified in 3.8. ' :

4.2 Low temperaturq t08ts.-

4.2.1 Procedurg I.- The equipment shall bs placed within the test chamber
and the chamber cooled to and maintainsd at a temperstwre of =542 G (-65° ?) unt
stabilization of the aquipment temperaturs im reached. (Ses 5.4.2.) While at
this temperature, tha equipment shall be operated in accordance with 3.8. Thas
test item shall then be returned to that of standard conditions and the item
operated and inspected visually as specified in 3.8.

4.2.2 Procedurs II.~ The equipment shall be placed within tha test
chanber and the chambar cooled to and maintained at a temperature -62° C (~80° F)
for a period of 72 hours, at which time the equipment ahall be inspected in accord
ance with the requiremsnts of 3.8, The temperature of the chamber shall Lhen be
raised to ~54° C (-65° F} and maintained for an additional 24-hour period or
until stabilization of equipment temperatura is reached (see 5.4.2), whichever
i» the longer. A% the conclusion of this exposure pericd and while at this
temperature, the equipment ghall ba inapected and operated in mccordance with
3.8, The test item temperature shall then be roturaed to that of standard con-
ditions and the item operated and inspeeted visually as specilied in 3.8.

4.3 lemporatura shock teata.-

4.3.1 Progedure 1.- The equipment to be tested shall first be placed withir
8 test chamber wherein, unless otherwise directed in the applicable equipment speci
flcation, a temperaturs of 850 C (1850 F) ia maintained. (See 5.5.1). The equip-
ment shall be exposed to this temperature for a period of 4 houra, at the concluailc
of which, and within 5 minutes, unleas othervise specified, the equipment shall be
transferred-to a chamber having an internal tempera‘ure of -40° C (-40° F). The
equipment shall be subjected to this temperature for a perloed of 4 hours. This
constitutes 1 cycle. The number of complete cyclea ahall be three. The duration
of exposure at each extreme temperature shall not be less than that specified and
may bs axtended to overnight exposurs to prevent interruption of the transfer
sequence, At the conclusiop of the third cycle, the equipment shall be removed
from the test chamber, returned to standard temperature, and within a period of

1 hour operated and Inspected aa directed in 3.8. .
4

v

-
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4.3.2 Procedurg JI.~ Discontinued, use Procedure I, 4.3.1.

4.4 Hamidity tegts.-

"444.1 FProcedurg I.- The equipment shall be placed in the test chamber
and sel wp to.slmulate installed conditions. The test chamber shall be vented
to the atmosphere to prevent the build-up of pressure. Prior to the starting
of the test period, the chamber temperature shall te between 20%nd 38° ¢ (68°
and 100° F) with uncontrolled humidity. During the firat 2-hour peried, the
temperature shall be gradually raised to 71° C (160° F) unleas otherwise specified
in detail test requirements. (See 5.5.2.) The temperature salected shall be
maintained during the next &-hour period. 7The velocity of the air throughout
the teat area shall not exceed 150 feat per minmute. During the following 16 hour
period, the temperature in the chamber shall be.gradually reduced to 20° to 38° C
(68° to 100° F) which constitutes one cycle. The relative humidity throughout
the oycle shall be 95 percent. Steam or distilled water having a pH value between
6.5 and 7.5 at 25° C (77° F) shall be used to obtain the desired Iumidity. The
cycle shall be repeated a sufficient mmber of times to extend the total time of
the test to 240 houra (10 oycles) or-as specified by ths applicable equipment
‘specification. At the conclusion of the 240-hour period, the equipment ahall be
roturned to stardard conditions. If so specified,moisture shall be removed by
turning the equipment upaide down or wiping. Drying by sair blast or in an oven
will bs permitied only 1f so0 spscified. The squipment shall then bs operale

and inspected within 1 hour es directed in 3.8,
4ebe2 Progedure IY.- Diacontinued, use Procedure I.

.4

4-4.3 Procedure J1T.- The equipment shall be placed in the test chamber and
setup to simulate installed ccnditions; the temperature and relative humidity in
the chamber shall be +49° C (+120° F) and 95 percent, respectively. The test
conditions shall be maintained for 360 hours. At the conclusion of this period,
the equipment shall be returned to standsrd conditiona. If so specified, moisture
may be removed by turning the equipment upside down or wiping. Drying by air
blast or in an oven will bs permitted only if so specified. The equipment shall
then be operated and inspected within 1 hour as directed in 3.8.

4.5  Miltude tests.-

4.5.1 Progedure I.~ Discontinued, use Procedurg VI, Condition A, 4.5.

4.5.2 Progedurg II.- Discontinued, use Procadure VI, Condition C, 4.5.6
4.573 Progedure J11.- Discontimued, uss Procedure II, 4.14.2.
4.5.4 Procedyre V.- Discontimued, use Procedure II, 4.14.2.

4+5.5 [Erocedure V.- Discontinued, use Procedure VI, Condition D, 4.5.6.
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4.5.6 Procadurg VI.- The equipment shall be placed in the test chamber
and the intbrnal ohamber temperature reduced to ~54° € (=-65° F). The internal
preasure of the chambar shall be reduced to Condition A, B, C, D, E, or F below,

Sondition Bressure (In, Hz,) -Altitude (Ft,)
A 23.98 6,000
B 20,58 10,000
c 3.4 50,000
D 1,32 70,000
E 0.82 80,000
F 0.32 100,000
The equipment shall be msintained umder these conditions for 1 hour or as specified
in the applicable equipment epecification. At the conclusion of this period and
while altitude and temperature conditions are maintained, the equipment shall be

nMPIItM within 1 hour ga aneoaifiad in '2 .4

e ] o sFs

4.6  Salt spray tests.-

- 446.1 Progedurs I.- The procedure shall be in accordance with l"edaral Teat
Mothod Standard No. 151, Method 811, except as othervise apecified herein. The
leagth of the salt spray test shall be not less than 168 hours, unleas otherwise
specified. At the end of the test period, the equipment shall be operuted and
inspected within 1 hour as directed in 3.8. Salt depoaits resulting from the
axposure conditions may be removed by rimaing with tap water prior to operation,
Bquipment shall again be operated and inspected 48 hours later, es directed in 3.8.

4.7 Y¥ibratlon testg.- _ :
4.7.1 Precedure 1.~ Diacontimued, use Procedure Xil.

4.7.,2 Procedura I11.~ Thls procedure applias to items of aquipmsnt which
mount directly to reciprocating enginea eu:cept. generators and attenuators which
are coversad by Procedure VIII. The test specimen shall be mounted on the apparatus
in a position dynamically similer to the most severe mounting likely to be used
in service. Resonant frequencies of the test specimen shall be determined by
varying the frequency of applied vibration slowly through the specifled frequsncy
range at vibratory accelerations not exceeding those shown in figure 1. Indi-
vidual resonant frequency surveys shall be conducted with vibratien applied mlong
#ach of any set of three mutually perpendicular axes of the test specimen. When-
ever practicable, the functioning of the test specimen shall be checked concurrently
.with the operation of acanning the frequency renge for reponant frequencies. If
resonant frequencles ars encountered, ths test spsciman shall be vibrated succes-
sively along esch of three mutually perpendicular sxes for 4 hours at the resonant
conditiona with the applied double amplitude or vibra’ory acceleration shown in
figure 1. Whon more than one resonant frequencv is encountered with vibretion
applied along any one axis, tha test period may be carriad out at the most severe
resonance, or the period may be divided uniformly among the rescnant froquenciea,
whichever procedure is considered most likely to produce failure. When clearly

6
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defized resonant frequencies are not encountersd within the specified frequency
range, the test specimen shall be vibrated for 12 hours along each of its mutually
perpindicular axes at an applied double amplitude of 0.018 inch and a frequency
of 150 cycles por second., The test spicimen ahell be functioning in aceordance
with the provisions of the detall specification during the entire teat period
whenever practicable. At the end of the test period, the test specimen shall

be irspected thoroughly for damage or defects resulting from the vibration tests.

'4.7.3 Procedure III.- Discontimued, use Procedurs XIII, 4.7.13,

: 4474  Procedure IV.- This procedurs applies to the detarmination of
vibration errers in panel-mounted aircraft instruments of reciprocating engine
tyre alreraft. The instrument shall be mounted on the apparatus in its normal
operating position. While being operated in accordance with the detail specifi=-
cation the item shall be vibrated with circular motion in a plans inclined 45
degrees to the horizontal plane with one of the following diameters of circular
molion as specified in the specification for the item under test: 0.009 to 0.011
inck. The frequency of applied vibration shall be varied slowly from 5 to 50
cycles per second, No condition of applied vibration shall cause vibration errors
implving pointer oscillation or variation in excess of the tolerance outlined in
thy detall specificaticn,

4.7.5 Progedute V.~ This procedure constitutes a vibration failure test to
de%ect fadlty constructional details in pansl-mounted aircraft instruments of
reciprocating engine typs aireraft, The instrument shall be mounted on the
apparatus in its normal cperating poaition, While being operated in accordance
with the detail specification, the instrument shall be vibrated with ecircular
motion of 0,018 to 0,020 inch diameter in a planas inclined 45 degress to the
horizontal plane and the frequency of vibration shall be varied uniformly from
5 to 50 cyeclea per second and return once each hour for a 3-hour peried. At the
completion of this test, the instrument shall be operated and the rasulta compared
to the data obtained in accordance with 3.5. A visual inspection shall be made in
accordance with 3.8.

4.7.6 Procedurs VI.- Discontinued.

I 4.7,7 Procedure ¥I1.- This procedurs applies to the determination of the
resopant frequency in the fundamental bending mode of generaters and alternators:
mounted directly on aircraft engines. The elternator or generator shall be mounted
or the test apparatus in such a manner that sufficient rigidity is obtained so
trat the fundemental bending resonance of the alternator or generator does not
irduce abpreciable flexure in the mounting, A frequency survey through the fre-
quency range of 100 to 500 cycles per second shall be made to determine the
rusonant Trequency in the fundamental bending mode. The applied vibratory ac-
calerations at the base of the alternator or generator shall not exceed *10g.

The resonant frequency shall be above the minimm frequency specified in the
dstail speocification.
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4.7.8 Progednre VIII.- This procedure constitutes a vibration endurance
test to detect mechanical and funotional weaknesses of alternators or generatora
vhich are mounted directly on airoraft enginea. Vibration pick-ups shall be
mounted at the following atations: 0O: the base of the alternator or genmerator,
at a point approximately 10 inches frcm the base of the alternator or generator
and at a point on the opposite sido of the engine, Two pick-ups shall be located
at eaoh atation with their sensitlive axes mitually perperdicular and normal to
the armature axes of the generator or alternator. The alternator or generator
shall be mounted on apparatus which will accommodate an engine accessory section
and which will produce eircular vibration at the mounting pad of the generator ar
alternator through the frequency range of 90 to 200 cycles per second with a
vibratory acceleration up to #15g. In eddition, appropriate means shall be pro-
vided to vibrate the accessory section with conlcal motion which simulates engine
"whirling modes®. The mode or apex of the conical motion shall be epproximately
18 inchea forward from the mounting surface of the accessory section. Resonance
of the inntalled generator or altermator shall be so adjusted that the flexural
double amplitude of the generator or alternator at the station 10 inches from the
base shall be 0,030 inches with respect to an imagipary rigld body motion at the
asame point determined by the pick-ups at the other two stations., A vibration
endurance test shall be conducted maintaining this condifion for 24 bhours. During
the vibration endurance test, funstional teats shall be conducted according to the
requirementas of the detall specification, There shall be no mechanical failure due

to vibration,
4+7.9 FProgedurg IX.- Discontimued. Use Proecedurs XII, 4.7.12,
4.7.10 Procedure X.~ Digcontinued, Use Prooedurs III, 4.7.12.
 4.7.11 Progedurg XI.- Discontinued. Use Procedure XII, 4.7.12.

4.7.12 Progedure XII.- This procedure applies to equipment aasemblies
(including any resilient mounting subassemblies) which mount directly on gas-
turbise engines or on the structure of aircraft powered by reciprocating, turbojet
or turbo-propeller enginea. Thia procedure also applies to aquipment installed
in miagiles powered by turbojet enginks. Procedure XII represents a standard of
porformance., More nevere reoquirsments in regard to frequancy ranges and acceler-
ation level than thoss herein stipulated may be neceesary where equipment 1is to
be installed in extreme environments such as might exist, for example, near intense
Jet and assist rocket sngine axhauat nolse scurces and on f{uselags sidewslls in
propeller plans areasy Equipment which meets this standard generally is suitable
for:

a. Inatallation in existing types of alrcraft.
= b. Installation in most locations on the aircraft atructura.

¢. Applications on new alreraft.

The specimen shall he attached to a rigid fixture capabla of transmitting the
vibration conditions specified herein, Attachment of the specimen to the fixture
shall be made through the aervice mountiog which represents dynamicelly the moet
-adverse of altertate service mounting possible, The test specimen shall be
functioning in accordance with the proviaions of the aetall specification during

9
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the resonance search, Unless otherwise specified in the applicable equipment
specificatlon, half of each rescnant and cyoling period shall be conducted at
room temperaturs, The other half of the perfods shall be conduected at the
applicable high temperature selected from 5.5.1 alternatively., If required.by
the applicable equipment specification, each resonant and cycling period shall
be divided into threse equal parts, the first part being conducted at -54° C
(~65° ¥}, the second part at room temperature, and the third part at the appli-~
¢able high temperaturs selscted from 5.5.1. Tests shall be conducted under bath
the Tesonant and cycling conditfons specified herein. The order im which the
resonance and cycling tests are performed may be specified in the equipment speci-
fication. Otherwise the order shall be optional., The detail specification shall
epecify the operating requirements and tolerances for the vibration test. The
amplitude of applied vibration shall be monitored on the text fixture near the
specimen mounting points. At the end of the test period, the test specimen shall
|

- be evaluated in accordance with 3.8.
TABIE I
Vibration teat achedule

(Times shown refer to ons axis of vibration)

Number of resonances 0 1 2 3 4

Total vibration time -
at resonance® 30 Min 11

Coeling tima 1 hr a_1/ vl
' AR W A P 194 R=Af A akd

4
5
g
G

w
z
A
[
I
-
oy,
b
[
g

% 30 minutes at each resonance

4.7.12.1 Rogosonanca.- Resonant modes of the test specimen shall be deter-~
mined by varying the frequency of applied vibration slowly through the specified
range at vibratory accelerations not exceeding those shown in figure 1, curve A.
Individual resonance surveys shall be conducted with vibration applied along each
axis of any set of three mutually perpendicular axes of the test specimen. The
test specimen shall be vibrated at the indicated resonant conditlions for the
periodas shown in the Vibration Test Schedule and with the applied double amplitudes

of vibratory accelerations in figure 1, curve A. The vibratory acceleratitn applied
to specimens welghing more than 50 pounds may be decreased by :1g 'for each 10-

pound increment of weight above 50 pounds to a value no lower than +5g, if so
approved by the procuring activity. These perlods of vibration shall be accomplished
with vibration applied along each of the three mitually perpendicular axes of vibra-
tion. When more than one rescnance is encountered with vibration applied along any
one axls, each resonance shall be suastained for the period shown in the applicable
portion of the vibration teat schedule. If more than four reconances are encountersd
with vibration applied along any one axls, the four most severe regonances shall be

chosen for teat.

10
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4.7.12.2 Cycling.~ The apecimen shall be vibrated under the cyeling.
conditions specified herein for the applicable periods listed in the vibration
test schedule (table I). The frequency shall be cycled between 5 and 500 ops
in 15-nimute cycles at an applied double amplitude of 0.036 inch or an applied
acceleration of +10g whichever is the lower value. The rate of change of fre-
quency shall be logarithmic¢. When there 1s no provision for logarithmic cycling,
other automatic cyeling rates of frequency change may be used.

4.7.12.3 mantery tes actronic aspemblies.- In eddition to the
resonance and c¢yocling tests, slestronic assemblies shall be removed from their
external resllient mountings rigidly installed on the vibrator, and subjected to
the following teats to demonstrate a minimmm structural resistance to vibration,
With the equipment operating, vibration frequency shall be varied batwesn 5 and
500 cps at a double amplitude of 0.010 inch or an applied vibratory accelaration
of $2g whichever i1s the lower value, The rate of frequency c¢ycling shall be
logarithmic or other automatic cycling rates and such that 15 minutes ia required
to proceed from 5 to 500 back to 5 cpas. When there is no provision for logarithmic
cycling, other means of automatic frequency change shall be used. The test shall
be sustained for two complete cycles along each of three mutually perpendicular
axes. Al1 resonance pointa shall be noted. In addition to this cyeling test,
each reaonant condition shall be sustained for 10 minutes at the vibratory double
amplitude or ecceleration shown in figure 1, curve B. The equipment need not be
operating during the reasonance test. At the wnd of the test pariod the equipment
shall be evaluated in accordance with 3.8, .

Supple

4.7.13  FProcedure XIII].- This procedure spplies to equipment subassembllies
intended for installation on resiliently-mounted assembligs such as instrument
panels, equipment racks, etc, and 1a employed only when the main resiliently-
mounted assembly 18 not svallable for the vibration test., The apecimen shall be
attached rigidly toc the vibrator and shall bs functioning in accordance with the
provisions of the detail specification during the entire teat periocd whenever
practicadle. Teats. shall be conducted uxier both the resonant end cyolling con~
ditions specified herein. The order in which the reaonance and cycling tests
are performed may be specified in the equipment apecification. Otherwise the
order shall be cptional. The detail specification ahall specifly the operating
requirements and tolerances for the vibration teat. The amplitude of applied
vibration shall be monitored on the test fixture near the speoimen mounting
points. At the end of the tast perlod, the equipment shallibe evaluated in

accordance with 3.8,

4+7.13.1 Regopance.- Resonant modes of the test specimen shall be determine

by varying the frequency of applled vibration slowly through the specified range )
at vibratory accelerations or double amplitudes not exceeding thoss shown in figure
1. Ipdividual resonsnce surveys shall be conducted with vibration applied along
each axis of any set of three mutuslly perpendicular axea of the test apecimen.
Whenever practicable, functioning of the test apecimen shall be checked concur-
rently with the operation of scanning the frequency range for resonant frequencies.
. If resonant modes are encountered, the test specimen shall be vibrated at the

indicated resonant conditions for the periods shown in table I, vibration test
aschedule, and with the applied double amplitude or vibratory acceleration speci-
fied in figure 1 {Procedure XIXI). These periods of vibration shall be mccomplished
vith vibration applied along each of the three mutually perpendicular axes of

1
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vibration. When more than ons resonance is encountered with vibration applied
along any one iaxls, each resonance shall be suatained for the time pericd shown
in the applicable porticn of the vibration test schedule, table I. If more than
four resonancses are encountersd with vibration applied along any one axis, the
four moat asvers rescnances siall be choaen for test.

£ .77 1.9 Neslines - "Tha orasiwman ahaell ha olhwadbad andaw dhae ewaddnae
LLERL 2L m. LY - -whmﬂ BiGl-d VU VAUAGWVIAL WALDL L
ted

conditicns spocified herein for the applicabls pericds lis n the vibratioen
test achedule table I. Ths frequency shall be cycled betwesn 5 and 500 cps in
15%-nimite oysles at an applied acceleration as specified by figure 1., Rate of
frequency change shall be logarithmic. When-there is oo provision for logarithmic
eyoling otker antomatie cyocling rates of frequency change may be used.

4.7.14 Procedure XTV.- This procedurs applies to equipment which mounts
within 245° cons arcund the exhaust area of a turbo-jet aireraft engine or on
ths structure of missiles propelled or launched by high~thrust rocket engines.
Although the testie are of comparatively short duration, they ars based upon the
most severe conditions likely to be encountered in mispiles, and shouid be ade-
quate for most applications, provided that, whare posaibls, conpideration inm
glven to location so as to avold extrems envirommental conditions. 1If nocenmsary
the limits herein specified may be varied for particular applications on the
basis of avatlable data and analyses of all conditions involved. More severe
requirements in regerd to magnitude of accelaration level msy ba pacessary when
squipment ia installed near intense jet and rocket engine exhaust notse sources.
The specimen shall be attached to a rigid fixturs capable of transmitting the
vibration conditions specified herein. Attachment of the apacimen to tha fixture
aball bs dynamically similar to the most adverse of service mountings possible.
The amplitude of applied vidbration ghall be monitored on the test fixture near
the specimen mounting peints. The specimen shail be funotioning in accordance
with the detail apecification during test. Operating requirements and tolerances

shall be as opecified by the detail spocification. At the end of tho test period, |

the specimen shall bs evaluated in accordance with 3.8.

L2.7.12.1 Cwoling.« The aracinan ahml) ha suhiartad to eline vibhration
M Pl AR ~ A ——— — EwTm YW w4 T e T

Befoliiel 408 Bapetinen D& BUD ] & yoLLRE

according to the applitudes and accelerations outlined by figure 2. The rate of
change of frequsnoy shall bs logarithmic and such that 1 hour is required to
proceed from 20 to 2,000 back to 20 epa. Whan there is po provision for logar—
tlmic cyoling, other automatle cyelling rates of frequency change may be used,
The oyoling test period for each of the 3 mutually perpendicular axes shall be
2 pours, making total teat time of 6 hours.

4.7.14.2 Rasopance.- The specimen shall be surveyed for resonance in the
5 to 20 ops frequency rangs by slovly varying the applied frequency at a vibra-
tory double amplitude or acceleration shown in figure 2. This shall be accon-
plished in turn, along sach of 3 mtually perpandicular axes of the specimen,

If resomances are epcountered each resonance shall be sustained for a period
of one mimte. : -

12
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FIGURE 2 _
RANGE CURVE FOR VIBRATION TEST PROCEDURE XIV
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4.8 Fungup rosjgtance tests.-

i
4.8.1 [FProcedure X.- Four groups of fungl are listed below and one species
of fungus from each group shall be used. In preparing the spore spuspension, dis-
tilled vater zghavinga valus betwemn 5.8 and 7.2 at a temperature between 22° C
and 32° C (72° F and F) ehall be utilized, Approximately 10 ml. of the solution

shall thea be introduced directly into a tubs culture of ‘the fungus and the spores
brought into suspenslon by vigorous shaking or by gentle rubbing of the spore
layer with an innoculating loop without disturbing the agar surface. Thils process
shall be repeatad for each speciss of fungus, The separate spore suspensions from
the fowr types of fungi ahall be mixed together to provide a composite suspansion.
Aotively growing cultures between 7 to 21 days old after initial innoculation shall
be used for the preparation of tha spore suspension. After preparation, the spore
suspension will not be kept for more than a 24~hour period at temperaturea from
220 C to 32°0C (720 P to 899 F) or not more than 48 hours at temperatures from
22C to 7°C (35° ¥ to 45°.F). The equipment, inclwling applicable external -
connections, shall be placed in a mold chamber equal to MIL-C~9452, maintaining
an intermal temperaturs of 30° 22° C (86° £3.6° F) and a relative humidity of

95 $5 percent, and aprayed with the suspension of mixed sporea. The test period
shall be 28 days. At the end of the test, the parts shall be visually :examined
in accordance with 3.8. If so specified, the equipment shall be operated and
inapacted as directed in 3.8,

408-1.1 M--

Group 1 - Chaetonmium globosum 6205
Myrothecium verrucaria 95095
Group II -~ Memsnoniella echinata 9597
Aspergillus niger 6275
Group IX1 =~ Aspergillua flavus 10436
} Aspergillus terreus 10690
Group IV = Peniecilli'm citrimm 9849
Penicillium ochrochloron 9112
4.8,1.2 Stock culture dosignation and gowmce.~ When ordering culiures,

amamanamd i eV beawm Tas = amt mawsd s s awm i . e -
TEUesT V6 CULVTes Uy Dakio ama serial mmber. The serial mmbsrs of the

cultures remain the same regardless of source.

- Source - American Type Culture Collection, 2112 M Street,
N.W., Washington 6, D. C.

4.9 Sunphine test.-

4.9.1 Progedurs I.~ The equipment shall be mor.nted within the test
chamber ir. the manner prescribed by the applice®le equipment spacification and
subjected to radiant snergy at the rate of 100 to 140 watts per square foot.
Pifty to 84 vatis per square foot shall be in wavelengths above 7,800 angstrom
units and four to eight watts per square foot shall be in wavelengtha helow
3,800 angstrom units. The test chamber temperature shall be maintained at 45° C
(113° F) during the course of the test, The duration of the test shall be 48

1
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hours unless otherwise specified by the applicable squipment specification.
Performance testa shall be conducted on mechanieal and electrizal equipmant
in accurdance with the applicable eqaipment spesification while under teat
conditions, The parformance of the squipment shall be compered with the per-
formance record prior to test as directed in 3.8. Upon completion of the teat
the equipment shall be examined in acecordance with 3.8,

NOTE: 1 watt-bour = 3.413 BIU

_4.10  Rain tesgtg.-
4.20.1 Procedure I.- Discontimied, use Procedure Il, 4.10.2.

4.10.2 Progedure IX.- A test chamber equal to MIL-C~8811 shall be used.
and the equipment mounted therein to simulate installed conditions. The rain
test echamber temperature shall be uncontrolled except as regulated by water
introduced as ralm, throughout the teat period. A simulated rainfall of 4 21
inch per hour ap measured at the surface of the equipment by a U. S. Weather
Bureau type gauge shall be produced by means of a water spray nosale of such
design that the water 1s emitted in the form of droplets baving a minimm
diameter of 1.5 millimeters. The temperature of the water shall be uncontrolled
¢ the water supply temperaturs is between 11° to 20° C (51.8% to 68° P}, The
direction of rainfall ghall be capable of variation up to 45° from the vertliecal.
The rainfall shall be dispersed uniformly over the test area within the limits ss
specified above, Rach of the four sides of the equipment shall bs exposed to the
simulated rainfall for a period of 30 minutaes, for a total teat duration of 2
bours, At the completion of the test, the equipment shall be operated and then
examined for evidence of water penetration or deterioration, as directed in 3.5,

4.11 Sand and dust teots.-

4,11.1 Precedure I.~ The equipment shall be placed in a test ohamber equal
to MIL-C-9436 and the sand and dust demsity raised and maintained at 0.1 to 0.5

grams per cuble foot within ths tast space. The test chamber shall be vented
to the gtmosphere. The relative mmidity shall not exceed 30 percent at any
time during the test. Sand and dust used in the test shall be of angular structure

and shall aave characteristica as follows (pee 5.4.3)3

a. 100 percent of the sand and dust shall pass through
a 100-mesh pereen, U. 8, Standard Sisve Seriea.

b. 98 22 percent of the sand and dust shall pass through a
1,0-mesh soreen, U. S. Standard Jieva Series.

e BN AN ssranazd P bha mond mnd diad ak=1l nasa thiansh
Ge TV e POLGONHY Ui WHNT SOMI SLL WUDY SHAAL PRDC Wil WPy

a 200-mesh screen, U, S. Standard Sleve Seriles.

d. 75 22 percent of the sand and dust shall pasa through
a 325=mesh acreen, U. S. Standard Sieve Seriles.

15
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6. Chenical analysis of the dust shall bs as follows:

SUBSTANCE c WEI
81 D2 9?7 to 99
Pa, D Otg 2

2 3 b L4 A Y
Al, 03 : Otol
T4 0 O.to 2

» o
Mg O 0tol
Ign lossea 0to2

Pagt. I: The internal temperature of the test chambsr shall be maintained at
25% ¢ (77° F) for a period of 6 hours with sand and dust velocity through the
test chamber betusen 100 and 500 feat per minute, {2,500 2500 feet per minute
if 8o required by the applicable equipment apecification).

to and maintained at 71° C (160° F). -Thess conditions shall bs maintained for
6 hours. At tbe end of this exposure period, the equipment shall be removed and
allowed to cool to room temparature. Accuwmulated dust shall be removed by
brushing, wiping, or shsking, care being tsken to avoid introduction of additional
dust into the equipment. Under no circumastances shall dust be removed by elther

!&aataor vacuun ¢leaning., The equipment shall be operated and inspected ae diracted
3.8,

4.11.2 Progedure IX.- Discontinied, use Procedure I, Part I, 4.11.1.

4A.11.3 Procedurg IIl.~ The general procedure and the sand and dust used
8ball be the same as Procedurse I, but the dust -concentration shail be 5.1 to
0.25 grama per cubie foot, the temperature shall be 25° C (77° F), the alr velocity
ghall be 2,500 2500 feet per minute and the duration of the test shall bs 3 hours.

4.12  Ipmaer toests.~

4.12.1 Progedure I.- The equipment shall be immersed in a suitable liquid,
auch &s boliled ethylene glycol or water, The water temperature shall be uncontrolie
if the supply temperature is between 11° and 20° C (51.8° to 68° F). The absolute
pressure of the air above the liquid shall then be reduced to approximately 1 inch
of mercury and maintained for 1 minuta, or until air bubblea substantially cease
to be given off by the liquid, whichever i3 the longer. The sbsolute preasure
shall then be increased to 2-1/2 inches of mercury. Any bubbles coming from within
the equipment case shall be considered as leakage. Brvobles which are the result of
entrapped air on the varlous exterlor parcts of *ha case shall not be considered as
leaks., A helium leak detector or other means of test, equal or superior in sensi-

bhaurdber bn tha dmmanadan bant matbthad Jdnsamdhad shava maw ha tead ywan annwavral o
va¥avy VW VIS ANSISi0N V004V MSwhla GEsCrigeld auoivVe, DAy Uo uaShG GPOR J{ppltvyas «y

the procuring activity.
16
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4.13  Explogion teats (s9e 5.3 and 5.4.4)-~

4.13.1 Procedure 1.~ Discontimued, use Procedure III, 4.13.4.
-4.13.2 Progedure II.- Discontinued, use Procedurs IV, 4.13.5,

4.13.3  Appargtus.- An explosion chamber equal to MIL-C-9435 shall bs
utilized for conduciing explosion-proof tests.

4,13.3.1 Fuel.- Fuel used shall be gasoline, grade 100/130, confornming
to MIL~-G=-5572.

4.13.4 Progedure IIX.-

4.13,4.1 Purposg.- The following procedure shall be used to determine
the explosion producing characteristica of items of equipment not equipped with
cases designed to prevent flame or explosion propagatlon.

4.13.4.2 Preparation for test.-

a. The equipment to be tested shall be installed in the

. teat chamber in such a manner that normal electrical
operation 1s possible and mechanlcai controls may be
operated through the pressure seala from the exterlor
of the chamber. A1l external covers of the test ltem
shall be removed or opened to insure adequats circulation
of the explosive mixture. Large equipment may be tested
one or more units at a time by extending electrical con-
nections through the cable port to the balance of the
equipment located externally,

b. The equipment shall be operated to determine that it is
functioning properly and to observe the location of any
sparking or high temperature componenta which may con-
stitute potential explosion hazards.

¢. Machanical loads on drive assemblies and servomechanical

and electrical locads on switches and relays may be
simmlated when necessary Al proper precaution iz given
to duplicating the normal load iIn respeet to torque,
voltage, current, inductive reactance, etc. In all

- inatances it shall be conaldered preferable to operate
the equipment as it normally functions in the aystem
during service use.

40130403 2. e 8,-

a. A test shall be conducted as follows:

{1) The test chamber shall be sealed and the smbient
‘temperature within shall be railsed to +71 232 C
(+160 #5° F), or to the maximum temperature to
-which the equipment is designed to cperate (if 17

oy
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lower than 160° P}, The temperature of the test
: jtem-and the chamber walls shall be permitted to
" rise to within 11° C (20° F) of that of the chamber
embient air, prior to Ilntroduction of the explosive
mixture.

(2) The internal test chamber pressure shall be reduced
sufficiently to simlate an altitude approximately
10,000 feet sbove the derired test altitude. The
waight of fuel necessary to produce an alr-vapor
ratio of 13 to 2 at the desired test altituds shell
be determined from consideration of chambexr volume,
fuel temperature and specific gravity, chamber air
and vall temperature, test altitute, stc. (308 5.4.4.4).

A time of 3 21 minutes shall be allowed for introduction
and vaporization of the fusl. Air shall be admitted
into the chamber until a gimulated altitude of 5,000
Peot above the test altitude is attained. At this time
the potential explosivenesa of the resulting air-vapor
mixture shall be verified by a sampling method which

has hean np?mvnﬂ hv tha p_mmlr‘l ne Act.'hrlfv.

- ¥ .

(3) Operation of the test item shall at this time be com~
menced, all making and breaking electrical contacte
being sctuateds If high temperature components are

Frenuut' 8 warm-up % l"haa A? 'lﬂ hﬂmﬁ‘nn ahall na pnm‘lfi'nd;

If no explosion regults, air shnll be admitted into the
chambar so g8 to ateadily reducé the altitude down past
the desired teat altitude to an elevation 5,000 feet
below that altitude or as close thereto aas pamit.bed
by local ground level altitude. The operation of the
test item shall be continuous througl'mut this period
of altitude reduction and all making and breaking
electrical contacts shall be operated as frequently

as poasible.

(4) f by the time the simulated altitude has been reduced
o 5,000 feet below the test altitude, no explosion :

haa occurrad as a result of operation of the equipment
under test, the pctential explosivensas of the air-vapor
mixture nhall sgain be verified by a sampling method
which has been approved by the procuring activity.
the air-vapor mixture is not found to be exploaive at this
time, the test shall be considered vold and the entire
proaoduro repeated.

test altitudes of loceal ground level to 5,000 feet, 10,000,
20,000, 30,000, 40,000, and 50,000 feet, unless an explosion
18 caused by the test item during a test, in which case the
item shall be considered to have falled to pass the test and

b. The above~described teat ahall be accomplished at simmlated l
no further trials need be attempted. ,



4.23.5
4.13.5.1

4.13.5.2

4.13.5.3
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Procedura IV.~
[}

Purpose.~- The purpose of this procedure ia to determine the
flame and explosion arresting characteristics of equipment cases designed to
prevent the propagation of internal case explosions,

Zreparation for tegt.-

aa

b.

c,

The case, with the equipment in position within, sball
be installed in the explosion chamber, Testing shall

be accomplished without consideration of the equipment
oparating characteristica, so the equipment ceed not

be operated. Adequate circulation of the explosive
mixture throughout the case shall be provided by optional
meand.

If it 1a necessary to drill the case for ingertion of a
hose from a blower, asdequate precaution must be taken to
yprevent ignition of the amblent mixture by backfire or
release of pressure through the supply hose, The case

" volume shall not be altered by more than #5 percent by

any modification to facilitate the introduction of
exploaive wapor,

A positive means of igniting the explosive mixture
within the case shall be provided. The case may be
drilled and tapped for the spark gap or the spark
gap may be mounted internally,

Progedurg.~

B

A test shall be accomplished as follows:

(1) The chamber shall be sealed and the internal
preasure reduced sufficiently to simulate an
altitude betwsen local ground level and 5,000
feost. The ambient chamber temperature shall
be at least 25° C {77° F), An explosive mixture
shall be obtalned within the test chamber and
the explosiveness verified by the procedure
outlined in 4.13.4.3 a. (2), except that it
ahall not be neceasary to evacuate the chamber
to 10,000 feet sbove the selected test sltitude,

(2) The internal case ignition source shall be energized,
in order to cause an explosion within the case. The
occurrence of an sxplosion within the case may be
detected by use of a thermocouple inaerted in the case
and connected to a senaitive galvancmeter outslde the
tast chamber. If ignition of the mixture within the
case does ‘not occur immediately, the test shall be
considered void and shsll be repested with a new 19
explnslve charge.
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(3) At least five internal case exploaions shall be.
i accomplished at the test altitude selected. If
the case being tested is small (not in excess of
one-fiftleth of the test chamber volums) and iX the
reaction within tke case upon ignition is of an
explosive nature wvithout continued burniag of the
mixture as it circulates into the case, mors than
one internal cass explosion but not more than five
may be produced without recharging the entire
chapber, Ample time must be allowed between interrcal
case explosions for replacement of burnt gases with
fresh axplosive mixturs, within ths cass. If ths
internal case axplosions produced dld not cause a
main chanber sxplosicn, the explosivensss of the
fusl-air mixture in the main chamber shall be
verified by a sampling method which has been approved
by the procuring activity. If the air-vapor mixturs
in the main chamber is not found to be explosive the
test shall pe considered void.and the entirs procedure
repeated. .
b. 7The above-dssoribed test shall be accomplished three times
at altitudes betwesn local ground level and 5,000 feet.

4.14 Xepperature-aliltude tegt.-

4.,14.1 Procedurg I.- The equipment shall be placed in the teat chamber
in & mgoner similar to that in which it would be used iso service, and such
slactrical and mechanical comneciions and insirumeatation &5 may be Decessary
shall be completed. The temperature-altitude condition achedule aa outllned in
figure 3 shall be followed in the manner as outlined in the followlng steps.
Tamperature and pressure change rates shall be as high as chamber construction
permite, except that the rates shall not exceed 1° C (1.8° F) per second and
0.5 inches of mercury per second respectively. The change from room temperaturs

to <520 ¢ (-&00 F) shall not exceed 4 hours.

Step 1.~ The internal tmmperature of the test chamber ahall be
reduced to ~62°0 C (-80° F) and the equipment atabllized
and maintained for at least 1 hour at this tepperature.
The pressure within the chamber during this period shall

_be atmospheric., The equipment phall be nonoperative.
Where it 1s possible without changing the temperaturs
- condition, a visual inspection of the equipmsnt shall
be made to detsrmine whether or not deterioratlon
which would jmpair future operation haa occurred (aece

3.7

Step 2.- The internal temperature of the test. cbamber shall then
be raised to -54° C (-65° F) and maintained until the
pquipment has atadilized at ~54% C. The presgure within
chamber shall be atmospheric. The equipment shall then
be operated and the results compared to those obtained
under prevailing room conditions {ses 3.5;.




Step 3.+

step £.-

Step §.~
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The equipment shall be turned off and the internmal
atmospheric pressure of the chaxber reduced to
50,000 feet, The chamber temperaturs shall be
maintained at -54° C (-65° F). Upon reaching the
apeclfied altitude the equipment shall be turned

on and operated, and the results compared to those
obtaiped under provailing room conditions (see 3.5).

EOTE: Step 3 shall be parformed only if specified
by the detail equipment specification.

The equipment shall then be turaed off and internal
temparature of the chamber raised to -10° C (+14° F)
and maintained until the equipment stabllizes at this
temperature, The intsrnal pressure of the chamber
shall be adjusted to atmospheric pressure if Step 3
has bheen performed, or held at atmospheric if not.
The test chamber door shall then be opsned in order
that frost will form on the equipment. The door
sball rexain open until the frost has melted, but
bot long enough to allow the moisture to evaporate.
The door shall then be closed and the equipment
operated and the results again compared to those
obtained under prevailing room conditions (see 3.5).

With the squipment nonopera » tha chamber temp-
erature shall be raised to +85° ¢ (185° F). The
chamber prassure shall be atmosphsric. The squip-
ment shall be stabiliged at this temperature, and
maintained in the stabilised condition for 2 hours.
4t the conclusion of the 2-hour periqed, the equip-
ment may be visually inspected to determine the
sxtent of deterioration, if any, wvhich haa taken
placed(sue 3.7).

The chamber temperaturs shall then be rednced to
+#719 C (160° P) with tbe pressure remaining atmos=
pherie. The equipment shall be stabilized at this
tenperature and then operated for a period of 30
mimutes. During this period the equipment shall be
checked for satisfactory operation (see 3.5).

The chamber temperature shall then be reduoed to
+55°% ¢ (130° P), The pressurs within the chaiber
shall be atmospheric. The equipment shall be
stabilized at this temperaturs. The equipment
shall be operated for a minimum of 4 hours. 7ibe
equipment aball be turned on and off at least three
tinea during this period and the reaults of each
oycle of cperation shall be compared with those.
obtained under prevailing room conditions (se: 3.3).
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Step 8.~ The internal temperature of the chamber shall
then be reduced to +30° C (+86° 7) ard the pres~
pure to that of 40,000 fest altitude. When the
chazber conditions have stabilised, the squipment
sball be operated for a minimmm of 4 bours. The
squipment shall be turned on and off at least three
times during this period and the results of each
eytle of operation compared with those obtained
upder prevailing room conditions (ses 3.5).

S%ep 9.~ The internal conditions of the teat chamber shall
then be changed to +35° C (95° F) and 50,000 fest
altitude. When the internal conditions of the
chanber have stabillsed, the squipment shall be
turned ob and operatad for a perlod of 30 mimten.
Operational results shall bs compared to those
obtained under prevailing room conditions (see 3.5).

Step 10.~ The intsrnal pressure of the chamber shall be main-
tained at 50,000 feet; bowever, the temperature
akall be reduced to +20° C (685 ¥). When the
internal conditions of the test chamber have
stabilizad at thesa conditions, the equipmant
shall be operated for a minimus of 4 bours. The
equipment shall bs turnsd on sed off at least
three times during this period and results of
each cycle of operation compared to those obtainad
under prevalling room conditions (see 3.5).

BOTE: If the squipment fs designed for oon-
tinuous oparation at 712 C, then Steps
6 and 9 should be deleted and the following
modifications made in Steps 7, 8, and 10z

Step 7 Changa +559 C to +71° C

Step B Change +30° C to #46° C
Step 10 Change +20° C to +35° C

Aslhs2 Procedure J1.- The squipment shall be inatalled in a test chamber
equal to MIL=C~7951 in a manner as similar to that employed in service use as
poasible. If the equipment requires cooling air from & source other than the
compartment ambient, appropriate ducting sball be installed to provide air in

[ryny, ey & nmmnsmmbirees wamme sl Fanoad bee o ks — Pha intawnal $amnawasbuss
YULNG , LEEPOIAVUNG JRIOED, N0 GBLELLY &8 NOCORPRIYs JLD JNLOILGL PWSFRSREWST
and presoure of the chaanber shall then be adjusted to any desired combinmation
within the design limitatfions of the equipment. The selected combination of
conditions shall be maintained aad the equipment operated for a sufficient length
of time to insure thermal stabilisation before oparational cheacks are made,
Operational checks aball be made in like mannsr, in ary desired sequence, at a
sufficlent mmber of succeeding check points to adequately portray operational

i
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capabilities of the equipment. When testing within limits of the ccotimmous
operating capabilities of the equipment, the equipment may coatinue to operate
vhile ¢ r conditions are being changed from one test point to another, in
order t0 reduce time required to attain thermal stability. For intermittent
and short time operation the texperature-altituds limits, exposure tims, duty
¢ycls and operational checks shal. bs as required by the applicable equipment
specification, Following the chosen sequence of exposures, the equipment shall
be inspected and operated in accordance with 3.8.

4.5  Shock tests.-
4s15.1 Procedure 1.- Discontimued, use Frocedure IV, 4L.15.4.

4.15.2 Procedure Il.~ Discontinued, use Procedure V, 4.15.5..

4.15.3 Progedurse 11l.~ A high impact, shock testing machize dealgned
snd fabricated according to MIL-S-901 shall be set up to produce the magnitude
and duration of shock specified in the applicable equipment specification., The
mumber of shocks and position of the test specimen shall be as specified in the
spplicable equipment specification, Functional tests shall be conducted during
. shock application according to the rsquirements of the applicable equipment apeci-
fication. There shall be bo mechanical fallures due to the applied shocks.

4.15.4 Progedure IV.~ A shock testing machine designed and fabricated
according to JAN-3-44 or equivalent, ghall be used to produce the impacts required
by this procedure, In applying each shock, the carriage shall be arrested after
the initial rebound. The specimen togsther with other sufficient weight shall
be secursd rigidly to the test carrisge to amass a combined weight {carriage weight
included) which will produce a shock having the time duration specified in the
detail epecification. The time duration (t, in millissconds) of the half asine-
vave shock 1s obtained from the combined weight (W, in pounds) and the plate
spring constant (K, in pounds per inch) as followst

t=159{§
K

Three ceailient impacts shall be applied, in turn, in sach direction along each
of the three orthogonal axes of the specimen, by dropping the carriage from a °
suitable drop height. Height of dreop shall be specified by the detail specifi-
cation, or may be determined (for X = 5250 1b./in.) from figure 4 when the ac~
celeration is specifisd by the detail specification. Where a detail specification
does not choose values, a 50g peak acceleration with.a time duration of 8.5

nilliseconds shall be employed,

4.15.5 [Progedure Y.- This procedure shall be used to determine the equip-
ment operating charscteristics as well as its structural integrity under conditions
of shotk. The equipment, aa normally mounted in service, lncluding any resilient
mounting, shall be subjected to the shock conditions specified herein. The shock
toating machine, designed and fabricated accordirg to MIL-5-445€, or equivaient,

shall be uaed.

uv-
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4.15.5.3 Eaguicment operation.~ The test specimen shall be subjected to
18 impact shocks of 15g acceleration, each shock impulse having a time duration
of 11 #1 milliseconds. The intensity shall be within 210 percent.when measured.
vith a filter having a band width of 5 to 100 cycles per secord. The maximm
Acceleration shall bs reached in approximately 5-1/2 milliseconds. The shock
shall be applied in the folloving directions: :

8. Vertically, 3 shocks in each direction.

b. Parallel to the major horisontal axia, 3 ahocks in
each direction, .

¢. Parallel to the miror horizontal axie, 3 shocks in |

sach direction.
The test specimen shall not suffer damage or subsequently fail to provide the

- P ——mam s n mwmand Pl ol e haa o oo ——— -
performancs spociliad by the dstail specilicatlon.

4.15.5.2 Equipment crash-gafety.~ The structural integrity of ths mounting
base and isolators shall then ba determined with either the equipment of dummy
load in place, as specified by the detail apecification, If mounting bases and
isolators are not nc.sally vsed in service, then the equipment attached by its
normal points of attachment shall be tested. Ths test specimen sball be subjected
to the procedure as described above, sxcep’ that the intensity of sbock shall be
30g in lleu of 15¢ and the mumber of shocks in each direction will be two. Bending
and distortion shall be permitted. There shall be no failure of the attachment
Joints, and the equipment or dummy load shall remain in place (see 5.2.1).

4.16 Agceleration tests.-

4.16.1 Progedure 1.~ The test specimen shall be mounted on the apparatuas
{contrifuge) in the position specified in the applicable equipment specification,
The centrifuge shall he brought op to the rotational spead required to produce
the radial acseleration required in the applicsble equipment specification and .
this acceleration shall be stabilised and maintained for a period of not less
than 1 minute. The specimen shall then be rotated 90 degrees about a vertical
axis while the radia) acceleration is maintained. The test specimer in this
nev poaition sball be subjected to the same acceleration for a period of mot
Iess than 1 ninute. Punctional tests zhall be conducted in accordance with
requiremsnts of the applicable equipment specification during application of
the acceleration, Thers shall be no mechanical failures or malfunctions due
b the applied acceleration, '

Beamadiemas TY _ Nl amnnbd siad o
LSRR Ao — Wa

‘016.2 SCOLTADUSE, USRS Pﬁc%““
4.16.3 Procedurs IIl1.~ This procedure is to be used as & general test
mothod for simulating unidirectional acceleration incident to aircraft maneuver.
Adcceleration shall be applied by a centrifuge. The teat aspecimen shsll be
subjected to one minute of steady acceleration, in turn, in each direction along
sach of its throo orthogonal axes, 1f the orientatiom of the speoimen is oot
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restricted with respect to the aircraft, the specimen shall be subjected to an
acceleration of 14g 1n each direction mlong each of the orthogonal axes of the
specimen. If the orlentation of tha specimen ia restricted to one position with
respect to tha aircraft, the acceleration applied may be az follows: lig for

the spécimen position where the inertis load 1s directed vertically downward

with respect to the aircraft; 6g for all other positions. If special axes are
considerad significant with respect to gcceleration effects, they shall be defined
and the acceleration shall bs specified by tha detail spscification. The acceler-
ations specified apply to the geomstric center of the apecimen. The centrifuge
arn (measured to the gecmetric center of the specimen) shall be at least five
times the dimension of the epecimen (messured alopg the arm). During appli-
eatlon of the acceleration, functional tests shall be canducted in accordancs
with the requirements of the specification for the item under test. There shall
bs no mechanical failures or malfunctions due to the applled accelerations.

5. NOIES

5.1 JIntended usa.- This specification 1a intended to prescribe conditions
to be followed 1n subjectinrg aeronautical itema Lo simulated and accelerated
environmental conditions in order to iosure satisfactory operation and to reduce
daterioration when the ltem is opsrated or stored in any global locality. Ino-
cluded are envirormsntal conditions expected in high performance aireraft and
sone categories of misslles, Excluded are envirormmental conditiona inherent to
miclear-powered aircraft or misailes.

5.2 Y¥Vibration.- Equipment will be subjected to vibration ineident to its

installation in the aircraft resulting from any of the follouving: reciprocating
engine gas pressure and inertial forces; rssonant burning, inlet turbulence,
and rotor unbalances in gas turbins enginesj propeller unbalances, gun firing,
serodynamic disturbances, and sonic excitation. Every effort shall be made to
maintain the specified double amplituds or acceleration at each mounting point.
Bowever, if it is iwpractlcablie toachieve this condition the speciffed double
amplitude or acceleration shall not be exceeded at any mounting point. Vibra-
tion at high or low temperatures shall be omitted unless specifically required
by the detail specification. In the ovent that the equipment muat operate st
tazpsrature extremes, all or part of the vibration teat must be accomplished

at the tempsrature extremes as specified in ths applicable specification.

5.2.1 Shoek.- Equipmant will be subjected to shocks incident to
maneuvering, gusts, gunfiring, landings, nearby explosions, handling, trans-
portationy etc. Procedurs V of the shock testa is two-fold in purpoas in that
it includes firat a test for equipment damage amd operation after shock and
secondly to determine the integrity of the mounting under crash conditions.
MIL-5-570% is also considered applicable in regard to static strengih of equip-
ment and its supporting fittings. -

5.3 Pefinitlons.-~

5.3.1 Explosion-proof aeronautical eauioment.- Explosion-proof aero-
nautical equipment is that which vhen operated at any design load will mot
igrite an explosive mixiurs in the equipment or, il an explosion doea cccur
wvithin the equirment, this explosion will not cauge sny explosion or fire
outside of the equipment,

»~-
. .
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5.3.2 Jngealed enclogure.~ An unsealed enclosure is one bhaving closure
joints the'seals of which do not conform to the requirsmsnts of MIL-S-8484. -

5.3.3 Temperature stabilizetion.- Temperature stabilization has beea
~sached vhen the temperature of the largest internal, centrally-located mass
of the equipment does not change during a period of 15 minutes.

5.4 Genmeral application.-

5.4.1 Teat gequenceg.—- Suggested test sequances for ground support
equipment, aircraft equipment, and guided missile equipment are presented in
tables II, III, and IV, respsctively. Prior to referencing testing procedurss
in the detail equipment specification, the anticipated enviromsental and climatic
conditions should be considered carefully, It is intended that only those
ccnditions that reflsct actual service ussge and which could adveraely affect
the item should be taken into account. When this analysis has been completed,
suitable test procsdures to rapresent applicable conditions should be selscted

and referenced in the detail equipment apecification. SETTT YT OTTTEEE T

5.4.2 Determination of tepperature stabilization.- Temperature stabil-
ization of equirment may be checked by a thermal measuring device in good
thermal contact with the largest, centrally located internal masa.

5.4.3 Sard and dust.- The sand and dust specified for use in Procedures
I and I1I 45 cormmercially known as "140-mesh silica flour". Sand apd dust
(140-mesh sflica flour) produced by the Fenton Foundry Supply Company, Daytonm,
Ohio, and Ottawa Silica Company, Ottawa, Illinois, or equal, 1s satiafactory
for use in the performance of these tests.

5.4.4 Explosion-proof aerongutical sguippent.- Under this specificatlon,
sealed equipment, connecting wire, and cables shall be considered explosion-proof
.and require no test. ’

5.4.4.1 When necessary, large items of electrical equipment, such as
motors, large relays, etc, shall be prepared for explosion-proof testing by
drilling and tapping openings in the case for inlet and outlet connections to
the fuel vapor air mixture c¢irculating system and for mounting a spark plug.
This spark plug is used only for igniting the vapor air mixture in the squipment
to insure the prasence of an explosive mixture ineide the equipment on teast.
Small items of equipment such as switches, oircult breaskers, etc. shall not be
drilled and tapped for mounting a spark plug when it is mot practicable.

- 5.4.4.2 When the sxplosion-proof test of Procedure III, 4.13.4, is being
performad, dust or other auxiliary covers not intended to be axplosion-proef
may be removed or loosened to facilitate penetration of the explosive mixture,

5.4.4.3 The osquipment to vaporize the gaaoliné fuel for use in the
explosion-proof test should be so designed that a small quantity of air and
gasollos vapor will be heated togsther to a temperaturs such that

vapor will not condense as it is drawn from the vaporizer into the chamber.
28
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Sebo4od  In 1llustration of the procedure for calculating the weight of
100/130 octans gasoline required to produce the desired 13 to 1 air-wapor ratio,
- the following assxple problem is pressnted:
Required information:

a. Chamber air temperature during test: 80° F.

b. Fuel temperatures 75° ¥,

¢. Specific gravity of fuel at 60° F: 0.704.

d. Test eltitude: 20,000 feet {P = 6,75 lbs/in. 2)

&: Air-vapor ratio (desired): 13 to 1.
Step 1. Employing tha following equation, calculate the apparent air vapor ratio:

AW = AV (DRSIRED) = 1 = 29.68
04

.04 __P___ - .04 1.04 §,£§ -
14.696 1.

Where AF = Alr fuel ratio

AAY = Apparent alr veapor ratlo
AV = Desirad air wvapor ratio |
P = Pressure oquivalent of altitude, 1ba/in, 2

NOTE: At or above 10,000 feet altitude, with chamber air temperature above 60° F
and at A-V ntio of 5 or greatar, Alr vapor ratic = Air fuel ratlo for
100/130 octane fuel. Since the conditions of the explosion test under
:on:ﬁmuon will alvays be well above theas values AV will equal AF

n cases.

Step 2. Since AV = AF, usa figurs 5 to deternins weight of air and divida by AAV
to obtain uncorrected veight of fuel required.

¥y =ia = = 0.116 1bs, fuel weight (uncorrected)
X! X ’

Step 3. Knowing fuel temperature and specific gravity at 60° ¥ ase figure 6 to
deternmine apecific gravity at g:lvon teasporature.

Step 4. Using figure 7 read from specific gravity determined under Stepl for
the correction factor k. Apply factor.

Wee = Wey X k = 0.116 x 1.01 = 0,0117 1bs, fuel weight(corrected)

NOTEs ¥igure 6 pertains to a specific test chamber and may not be ussd for all
such teat facilities. It is utilized herein for illustration of the
mothod of employment only. Each test chamber must have its own chamber
?I'mne chart - . 29
! "
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3.5 Sugeepted additional test lixits.-
b

5.5.1 K 21 ¥ - §.~ In the event
that the tenperature apoc:lﬁ.ad 13 considerod inadoquat.o snd tanperaturo require-
Ewnts are not stipulated in the applicable equipment specification, 1% 1s suggested
taat one of the following teat temperatures be selected:

95° ¢ {1992 F)
125° ¢ §257° F
150° ¢ (302° F

200° ¢ {3920 ¥)
2500 ¢ (4820 F)

The temperature selected should be that most closely approximating the maximum
service temperature anticipated.

5.5.2 PBunidity temperatures.- If the temperature apecified 1s in excess
of that wvhich the equipment involved will tolerate, and specific temperature
requirsments are not included in the applicabls equipment specification, it is
suggested that one of tbe folloving taest temperaturss bs selsacted, on ths tesls
of the marximum temperaturs vhich can be withstand by ths equipment. .

50° ¢ {122° F)
65° ¢ (490 7)

ROTICE: When Govermment drawings, specifications, or othber
data are used for any purposs other than in conpection with

a definitely related Govermment procurement operation, the
United States Govermment thereby incurs no redponsidbility

nor any obligation whatsoever; and the fact that the Govern-
ment may have formulated, furnished, or in any way supplied

the said drawiogs, specifications, or other data is not to be
regarded by implicaticn or othervise a3 in any manner licensing
the holder or azy other perzon or corporation, or conveying any
rights or permission ¢ manufacture, use, or asll any pateaied

invention that may in any way be related thereto.

. Custodiang:
Havy ~ Bureau of Aeronautics
Ay Force
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