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MIL-STD-810E has been revigsed to require careful attention to environments
throughout the development processg. A course of action for determining and
agssesging the environments to which an itemwill be exposed during its service

life has been added to section 4, General Requirementg. The additional General
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Documentation requirements for the design and teating proceses have als=o been

added to section 4.

The bulk of the standard remains devot.ed m test nnt.hods Individual methods have
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an equipment will encounter during its service life. Guidance for accelerated or
addravatad tacting diming tha oaldn nranace {e in~rlidad in oAma ~acaoas Karh tast
aggravated tegting during the design preocess lg included in some casges. Each tast
method hag been divided into two sections: Section I vides guidance for choosing

and tailoring a particular test procedure, Section 11 includes step-by-step test
procedures. In some methods, not only the test values, but also the sequence of
steps is tailorable.
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specialist will have to choose and alter the test procedures to suit a particular

combination or sequence of environmental conditions for a smpecific equipment
application.

The methods of this standard are not intended to satisiy ail safety compiiance
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HOW TO USE THIS DOCUMENT

1 Thig documment containg 6 gections. Sectiong 1 through 3 contain general information.

4. Aild o GQUUEIRIAVY WWiiveasw w mwwwawsim:s Wow ¥l

Section 4 contains both tailoring guides and general test information that relate to
the test methods of section 5. Section S containg climatic and dynamic test methods,

and section 6 has references to contractual requirements.

2. The Procuring Activity/Developer must determine the magnitude of the tailoring

effort appropriate for the program in question. Tailoring can provide long range
cost savings in that mteriel will be degigned and developed to survive its
anticipated deployment scenario.

3. Paragraph 4.2 explains the tailoring process and the steps involved (see figure 1,
How To Use MIL-STD-810E). Paragraph 4.3 explains the use of measured data, and
paragra.p‘n 6.2 details the contractual requirements in the form of Item

[F 4T
’
Descriptionsa (DID's).

e & &
aLva

Q

4. Each test method of Section 5 is divided into 2 partg: Section I contains
background or the enclosed procedures and rationale (where possible) for the test
parameters. Section II containg the step-by-step test procedures which require

PR T

parameter levels that are to be develioped by the environmental analyses.

5. Section 5 of thig document also contains “fal lback’ parameter levels which can be

applied in section II of each method if better information is not available.

6. The test methods of section 5 address various cl inatiq and dynamic
environmnt.s/sitmt.ions The user of MIL-STD-810E must determine which methods are

appropriate for the specified program and which test procedures within the test

7. Regardless of which approach is chosen, at the end of Section I of each test
method, a 1igt of information is specified that ig required in order to conduct the
test procedures of Section II of that method. This information must be assembied by
the environmental specialist and provided to the equipment supplier.

xi
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) 1. SCOPE
1.1 Purpose. This standard provides:

a. Guidelines for conducting environmental engineering tasks to tailor
envirommental tests to end-item equipment applications.

b. Test methods for determining the effects of natural and induced environments
on equipment used in military applications.

1.2 Application. This standard shall not be invoked on a blanket basig but each
requiremant will be asgessed in terms of the need. Application of this standard early in
the development phase of the acquisition process is encouraged. Selected application

at other points in the acquisition process may be appropriate. The methods of this
standard are not all-inclusive. Additional environments or combinations of

environments ghould bé included in the environmental test specification when
iate, The test mothods of thie standard are intended toc be amplied in support

AaDTIroDTIr
S V- == - AdE WS PA v WY & & SA ill

of the following objectives:

a. To disclose deficiencies and defects and verify corrective actions.

=]
k
=1

} . _
D. se

thremshmrt ita
Lo biaes s o ot - e

5 equipment suitabiiity for the environmental conditions anticipated
fon rvnrela - -
-> \n’\-"“.

(=)
.-‘-

c. To verity contmctml ooq:limco N e

~ L~

-1.3 Limitations. This standard purposely does not address the fol lowing

a. Electromagnetic interference (EMI).

t

b. Lightning and magnetic effects.

e. Tests of basic materials.

f. Certain aspects of the safety testing of mmitions.

ining packaging pe (S

ing performance or design.

:
:

2.1 Government documents

2.1.1 Specifications and standards. Unless otherwise specified, the following

gpecifications and standards of the izzus liasted in that issus of the Departement of

Defense Index of Specifications and Standards (DODISS) gpecified in the solicitation
form a part of this standard to the extent specified herein.

1



Military

MIL-S-901 Shock Tests, H.I. (High Impact), Ship Machinery, Equipment
and Systems

STANDARDS

Military

MIL-STD-167 Mechanical Vibrations oi Shipboard Equipment

MIL-STD-210 Climatic Information To Determine Design and Test Requirements

For Military Systemse and Equipment
MIL-STD-781 Reliability Testing For Engineering Development .
Qualification and Production
MIL-STD-882 System Safety Program Requirements
MIL-STD-1165 Glogsary of Environmental Terms
MIL-STD-1540 Test Requirements for Space Vehicles
MIL-STD-1870 Environmental Criteria and Quidelinesz for

ineg for Air-Launmched Weapor
MIL-STD-45662 Calibration System Requirements

-1
?
;

2.1.2 Other Government_documents. The following other Government documents and
publications form a part of this standard to the extent specified herein.

AR 70-38 Research, Development, Test and Evaluation of Materiel For
Extreme Climatic Conditions

STANAG 2895 Extreme Climatic Conditions and Derived Conditions for Uze in Defining
Design/Test Climatic Conditiong for NATO Forces hkateriel

STANAG 351BAE Environmental Test Methods For Aircraft Equipment And
Associated Ground Equipment

(Copies of specifications, standards and publications required by contractors in
connection with specific acquisition functions should be obtained from the contracting
activity or as directed by the contracting officer.)

atandard and the references cited herein, the text of thiz standard shall take
precedence.

2.2 Order of precedence. In the event of a

3. DEFINITIC

NS
3.1 The following definitione shall appl

a. Accelerated test. A test designed to shorten the test time by increasing the
frequency or duration of environmental stresses that would be expected to occur during
field use.
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b. Aggravated text. A test in which one or nmore conditions are set at a more
gtreggful level than the test item will encounter in the field in order to reduce test
time, or assure a margin of safety.

- Avde & vwmd v 4 wnm e & -nq.. P L B P [N bonmanatsme anmd hywmidd o)

e IR 1 T3 v !.ll A3 JIMIRTIL ane COTRKA1IwiCNH8 \S. 6" VGUR/CL QUL T GINd JIEMAAL vy /s
characterizing the air or other mediim that surroumde materiel.

d. Environmental conditions. (See Forcing functiom.)

e. Environmental engineering gpecialigt. One whose principal work assignment
1ies in the r.ecnrucaz area of natural and induced environmenis and their reiation to
mad 1 44 mwes smseeod weman A [ " ) Am-&i don mansimindg and ana lisedng ¢4ald
uul.a.vmy w\‘u&}nl-ﬂlv. &3 Fl DUII VIV MDD 2400 ol \l&ﬂc Adl MIEGRODV ANIE GIRA CUIMNA LY LILILE a4 A ANA

environmeantal conditions, formmlati ng env ironmental tes

(24

criteria, specifyving

T O

laboratory simulation of enviromnts, and evaluating the effects of environments on
equipment.

f. Forcing function. A climati r mechanical environmental input to an item of
equipment that aifectis its design, séf-“iéé life, or ability to function. (Ala&o
*an om an anirdmanmeantal maandiddiAan Am an anuvinAnmantaol otnace V)
l"&"l 2TCNE VWV G Qll TIVAIVIMMIKILUGAL \—WIRAL VAWIL Wi Chil WIAV AL WIMIESAAVEA L - VE wEIEP e J

£. Hermetic seal. A permanent air-tight seal.

h. Induced environment. A local environmental condition that is predominantly
man-made or equipment-generated. Also refers to any internal condition that results
- r‘ < —

Bm AL Ll oAl oM embhiomanl Lomemad Lo ke £ e —an 2 el

b s Lwirg M LI LIV UL JMaLuUuralr i - AUWNIT LIV ajiu b‘le pxlya.lwxlbuenuu;
chanartanicgticae af he amiinmeant

COATRCLSTISTUICE O TS equip=ny.

i. Life cycle history. A time history of events and conditions associated-with
an item of equipment from its release from manufacturing to its removal from service.
The life cycle should include the various phasesz that an item will encounter in its
life, such as: 'nandiing. smpping, and storage prior to use; miasion profiies while
in use; ﬁmes vatween ma-xuna, BUCL aB 30&!:‘1"5’)" or awz‘cgu. transfer o and from
repair gites and al ternate locatione; a geagraphical locations of expected

deploymnt .

3. Mission profile. That portion of the life cycle assocxated with a specitic
operational mission.

1. h -]

| & ;la T &N v ‘:.iic-le. Sur . CaTrTies wae &qua TiG. £OT
exarmnle, an aircraft ig the carrying platform for internally installed avionics

equipment and externally mounted stores. The
gset, and a man for a hand-carried radio.

1. Platf v The environmental conditions an eqmpnent experiences
as a resulit of belng attached to or ioaded onto a pla\’.xomn. The p.lat.rorm environment
Y R —m ama s Y A Py 1 e d el Bo e md 2 - I P v ) DL Bl el Tmer o wm)labdrmasn mwmad Arwmer A _Inamen
id8 & Iresul v O1 19reing 1wuwmcuvl OnNE 1NQuSea OF modiiied Uy L€ praviorrim and &y ons Ducx-u
aveirimAanmanda nandnn oriver 4 avne
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m Tailoring. The process of choosing or altering test procedures, conditions,
values, tolerances, measures of failure, elc., Lo similate or exaggerate the aifecis
of one or more forcing functiong to which an itemwill be subjected duming its life
cvcle. The tailori processg, broadly speaking. also includesg the enixneerin( tasks

TS PROEESS. DTOal L)y SpEaRIIS =20 NELLeS

and preparation of plamming documents to assure proper consideration of environments
throughout the life cycle.

n. Tegt level. The value at which a test condition ig set.

" Toawéd wethed ™o i&an%n and snAacsedmos cwmad A fhn_-'l -d o
. 2SSV _FSLOG. 400 CHAvelllia &G PTOCSGUTSS8 WSSO VO iSTIRiasve

test. Tegt methods are identified by enviranment (or combinatiaons

in section 5 of this document.
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P. Test_procedure. A sequence of actions, the correct performance of which will

regult in a valid test of an item's response to a particular forcing function or
combination of functions. Within each test method there are one or more test
eamads oo e

PP IO S -

4. GENERAL REQUIREMENTS

4.1 GQGeneral. This standard describes a series of engineering tasks and supporting
documentation to assure the tailoring of environmental test conditions to individua
4 -

P e R e A T T | -“b- —~ Avv mwverd ssmeemaed o 1 . -

SQUilEESIv app 4 iCaviGiis. an SnVircimenuvad -llgm“rtug npw\-iali‘-'

effoectivaly amnmly thig atandard

4.2 Tai lorigg:

4.2.1 Objective of tailoring. The objective of tailoring, as Qpplied n this

standard, is to asgure that miiitary equipment is designed and tested f‘ Tresisiance

dm tha anerimianmenteal sbvnoameasm & —'l‘l

1
llustrates the environmental tailoring process. Figure 3 shows generalired

environmantal life cycle histories that may be used in developing a life cycle
profile. s - . - .

Avvrems wn b aw A--—{n‘ ddm Ii'A sasm) & B4 Sroma 92
NS RITOIED S WS A ‘.‘ - e "b‘-v - A -
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4.2.2 Tailoring tasks. It i8 necessary to give proper consideration to environments
throughout the oeve.l.oplmnr. process in order o obtain a quality product. To amsure

sl -_..x.l ~d g mdal manmagteamanmdt m]l ane aklhall bha cn-_—-\ atand ¢had m.{“
a\“l CWIMS A ucx G\JLUII, CIIV Ll'Ulll.l.:llw& mbﬂscwll\l y.la»u.a DAMI LA A WVC AVIBALLAAVEW WY LA SN uisS
the following engineering tasks: determination of life cvcle en nvironmental

=lip SR IItEel Rt >f1 o1 1311 -4

conditions; eatab).ishment of environmental design and test requiremants, including a
test plan; and col lection and analysis of field data for verification of enviranmental
dezign and test criteria. Proper attention to each of these tasks insures that the

correct environmentg are identified for tests, that engineering development az well as

quaiification t,esw are pna.sea propemy into the item's acquisition program, that

memerdenmtn b ol bnmd mmemAdd b L mmam Awma & am o 1 da 1i48n rmemla mAandibtdirne naalioébdinal Ve
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4.2.2.1 Environmental management plan. The overall purpose of this plan is to
develop a viable and t effective program to assure that military equipment will be
Aasi{idrnad and +tacstad €amn ull wntinant anuinanmantal aandidiane fn advioh 1t wdil) ha

subi:‘cf.ed during its lig_ cvcle. The overall management of the environmental program
shall include eonsidemt.xon of manpower requiremsnts, scheduling, life-cycle
environmental conditions, test tailoring, test performance, analysis of results,
corrective actions, and collection of data about, and analysgis of, actual field

environments. Plans for monitoring, um-ing. reporting and implementing the entire

w VINTIIL SV LIUVILUESIHIVE L LUIRAL VAW CEMEANSE AV VWA A &

environmental program shall be addressed. The environmental managemant pian shail be
. P o & an ol rararmansd 4 4 NTHN NT_DANrH_OoONAORN
uw“_llm -l-\-vru.&ug WA Mil VA R VEY UVODIT . . - Diat 44

4.2.2.2 Life cycle environment profile. A life cycle history of events and
asgociated environmental conditions for an item from its release from manufacturing to
its retirement from use shall be determined. The life cycle shall include the various
phases an item will encounter in itas life, such as: handling, shipping or storage

prior to use; phases between missions, such as stand-by or starage or transfer to
and fnom roanain gitas: gandgnanhisal lacabiana n? mf“ danlovmant: and nlatform
b A AW 3 vr“a»‘ & & WSS g 57\'6‘ w‘w‘ e . . WRAES WA m “y&v'mlv AR VAU G

encounter at each phase ghall be determined. All potential deployment scenarios
should be described as a baseline to identify the environments most likely to be
asgociated with each life cycle phase. The information presented in the ugupe
does not neceua:ri ly include all environments or comx.miim o

1 7N -

environments. The environment and combination of environments the ecquipment will

f environments
VTowm ha dalram <
ADV VT WVERANTIE A3

ct d’
o]

a. Configuration of the hardware. ;

b. Environment that is mm.d.

d. Interfaces with other equipment.

e. Absolute and relative duration of exposure phase.

_ A ___ ___ . _ & _®___

f. Number of times phase will occur: intermittency of phase.

h. Geographical locations.

i. Any other information which will help identify any environmental
conditions which may act upon the item. - .

The life cvcle envi profile shall be 4

nted according to DID DI-ENVR-80860.

®
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4.2.2.3 Environmental design test plan. This plan shall define the specific
environmental design and test requirements and include an environmental test plan.

Data obtained under provigions of 4.2.2. above shall be utilized, along with the
individual environmental test methods listed in section 5§ of this document.
Consideration should be given to the following:

- - P R manm den amamemale £ e b B o
a. Probabiliss anvironmental Eer , &LOT T in COmwi vi0n.

b. Expect.ed effect.a and failure mdes.

c. Effect on hardware performance and migsion success.

ikelihood of problem’s disclosure by the test methods.

(oY
rﬂ

e. Occurrence of similar environmental stress in more than one life profile
phase.

f. BExperience gained from ot.her eq'uipmant gimilarly deployed
This plan shall be documented under DID DI-ENVR-80861.

4.2.2.4 Operational environmental verification plan. This document shall include
plans for obtaining data on actual operating or field environments to which the
test item will be exposed, for comparison with design and test criteria. It will
provide the basis for the analysis of the adeqmcy of the environmental program

Walel TR L YRy Y. W 2 £ 2
The Operational Environmental Verificati

DID DI-ENVR-80862.

a = = _’l! . A __ a_ & ______ _ = _

lan shall be aoCcumenveq accorcu.ng to

=

4.3 Use of field/fleet data. Field data used in these methods should nnt all of
the following:

- m———— e A 2 mad P,

a. Eguipment sgi ity. Whenever practical, measuremsnts shail be made
on (a copy of) the test it.em or on the same platform type as that which will
carry the equipment to be tested. This ideal situation is often unattainable
early in the development of new equipment. Therefore, it is sometimes necessary
to derive data from appropriately similar equipment or carrying platforms.

Under such circumstances, exact equivalence shall not be expected or required.
It ia important to note that equipmnt uw be functionally dissimilar and still

be congidered as gimilar for evaluating environmental stress conditions.

b. Data quality. The following minimum standards should be satisfied before
field data is considered suitable for subatitution into the test procedures.
Supporting information shall include:

1)
\aj

ment or the carrying platiorm.
(2) The location on the hardware or carrying platform at which the
measurements were made.

©



(3) The envirommental and operating conditions under which the
measurements were made.

(4) The type and calibration status of data recording and analysis
equipment and instrumentation.

In addition, the msasured data should be analyzed and formatted to be cospatible with
the specific test procedure for which they are being considered.
c. Deta gumntity. Sufficient data are needed to adequately describe the

conditiong being evaluated, but the requirements for sufficiency will vary with the
environmental conditions, physical and performnce characteristics of the hardware

'} . w2y w_ PR,

type, and progrem needs. Consideration shall be given to:
(1) The m and nature of the data measurement points.
(2) The number and scope of trials conducted to record data.

Some engineering judgment may be required to assess the arfi‘"“ ity of data when
congtraints limit the number and location of measurement points

5. TEST METHODS.

5.1 Tegt condjtions. Unless otherwise specified herein or in the equipment
specification, measurements and tests shall be made at the following

Cmmen B A Al omenane

COIKLL VAUINES .

a. Standard ambient. Ambient measurements and checks (e.g.. pre- and post-test)
are conducted at room ambient conditions as follows:

= = P o R o VY IR ¢ )
Temperature: 25°C +10°C (T7°F #18°F)
Belative humidity: Uncontrolled room ambient

Atmogpheric pressure: Site pressure

b. M}g__gg;_@&_ When the ambient conditions ﬁlt be closely controlled,
the following shall be maintained:

Tenperature 239C +2°C (73°F +3.6°F)
Belative humidity: 50 percent +5 percent
Ataoepheric mmn : 96.45 r?(')ao kPa

10



5.1.1 Toleranceg for test conditions. Unless otherwise specified, tolerances for
test conditions shall ‘be as follows:

- [ PSRN ey MR dmewd {dmem wha) Baen Fada) Ver warldnd ter awm swmeral Ava A€ adm
(- 4 ) 1" L i -1 AT VEDV 1 Vvl 31“1& VS wWuvaal iy SUrTOWIGeG Wy @il TUuvVvSavpo O &iT

(except at necessgary support pointg). The temperature of the test section measurement
gsystem and the temperature gradient throughout this envelope, which is measured close
to the tggt item, shall be within +2°C n(&} 6°F) of the test temperature and shall not

exceed 1 vV per meter or a maximum 61 2. C total {(equipment nonoperating).
b. Pressure. +5%Z (+200 Pa).

c. Humidity. Relative humidity at the chamber control sensor shall be +5
percent RH of the measured value.

d. Vibration amplitude

Sinusoidal: #10 percent
Random: See method 514.4

e. Vibration _frequency. Vibration frequency shall be measured with an accuracy

of +2 percent, or '%1/2 Hz below 25 Hz.
f. Acceleration.. Acceleration (g£'s) shall be measured to within +10 percent.

g. Time. Elapsed time shall be measured with an accuracy of *1 percent.

L S Reen eooml moni oo Aden esmlmme de cabua 1 ) o oced &hdem 1N encmwssmmen S Al Sbho wmmamld il

Ale RNRALI" VELIULCL L - nixr VEIUI.AU ﬂ‘ 4 4 U Wl Viili LV Wl".‘ellh L VAR = Add i
value.
5.1.2 of test t, i The accuracy of instruments and

test equipment used to control or monitor the test parameters shall be verified
prior to and following each test and then calibrated in predetermined intervals and
shall =m=etl the requirements of MIL-STD-45662 to the satisfaction of the procuring

activity. All instruments and test equipment used in conducting the tests specified
herein shall:

a. Be calibrated to laboratory standards whose calibration isg traceable to the
National Standards via primary standards.

accuracy in any one of the test methods of this standard, the latter sha
govern.

Y’n'ﬁﬂn nl‘h ruwigce gnacifiad +oamaradrma atabil
vara S LSS SPetililisSl, WEIPETraWI'S SvwWwaTia

4
is at.t.ained vtxen the tenperature of the operating part of the test item consider to
have the longest thermal lag is changing no more than 2.0°C (3.6°F) per hour.

11
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5.1.3.2 Test jtem nonoperating. Unless otherwise specified, temperature

stabilization is attained when the temperature of the operating part of the test item
congidered to have the longest thermal lag reaches a temperature within test
tolerances of the nominal test temperature, except that any critical component (e.g.,
battery electrolyte for engine starting test) will be within 1°C (1.8°F). Structural
or passive mambers are not normally congidered for stabilization purposes. When
changing temperatures, for many test items, the temperature of the chamber air may be
adjusted beyond the test condition limits to reduce stabilization time, provided the
extended temperature does not induce response temperature in a critical component or
area of the test item beyond the test temperature limits for the test item

5.1.4 Test gegquence.. Experience has shown definite advantages to performing
certain tests immediately before, in combination with, or immediately following other
tegsts. Where these advantages have been identified, guidance has been put in I-3c of
the test mesthods and shall be followed. Other sequences and combination congistent
with 1.2 and 4.2.1 of General Requirements may be used with the permission of the

acquisgition agency.

5.1.5 Test procedures. Guidance for chooging among the procedures of a method is
found in section I of each method.

5.1.6 Test conditions. Whenever practical, specific test levels, ranges, rates, and
durations shall be derived from measurements made on actual or appropriately gimilar
equipment (see 4.3). When specific measured data are not available, the test
characteristice shall be tailored uging the guidance found in section 5.

5.2 General test perfo ui .

5.2.1 Pretegt performance record. Before testing, the test item should be operated
at standard ambient conditions (see 4.4) to obtain and record data determining
conmpliance with the requirements document(s) and for cosparison with data obtained
before, during, and after the environmental test(s). The identification and
environmental test history of the specific test item(s) should be documented for
failure analysis purposes. The pre-test record shall include (a® applicable):

a. The functional parameters to be monitored during and after the test if not
specified in the equipment specification or requirementg document. This shall
include acceptable functional limited (with permissible degradation) when
operation of the teat item ig required.

b. Additional evaluation criteria (in addition to 4.5.7).

5.2.2 ]Installation of tept item in test facility. Unless otherwise specified,
the test item shall be installed in the test facility in a manner that will

simulate gservice usage, with connections made and instrumentation attached as
necessary .

a. Plugs, covers, and inspection plates not used in operation, but used in
servicing, shall remain in place.

12
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b. Electrical connections normally used in service but not in test shall be
provided with electrical connectors having dummy cables with protected terminations.

[ = JUP, g, S ety Sy P W T - o

Such mechanical connections shall also be pror.ec‘cea

c. For tests where t.enperatm values are controlled, the test chamber shall be
at standard anbient conditions 'bcn th- test item iz ingtalled or as specified in
the individual methods. N . -

d. The test item ghall bp*operated acocording to the applicable technical order
or technical manual, when available, to determine that no malfunction or damage has

regulted from faultv ingtal lation or handling The ru'u.ireant to 0"}-‘.‘"{.% tha tazt

war A VERa AIWVES ASRaa Yy aiiS SSsa amvaloas Vi HRRINA A LIAE

item after its installation in the teet facxlxtv applies onlv when the item is
required to operate during the test.

e. Test items shall be pomitioned at least 15 cm (6 inches) from each othen

or from walls, floors, ceu,ings( ow w alLow :or mqmbe circula.tion
b

Cmiteee gpemea s o rm——

f. If the item to be tested conmists of geveral separate umits, these umit
be tested separately provided the functional aspects are maintained as defined in

2.3 Performance check during tegt. When operation of the test item is required

5
during the tezst exposure, suitable ts s»s shall be performed to determine whether the
test exposure is producing chnnges n performance when compared with pretest data.

5.2.4 Interrupted tests. IInl.ss otherwige specified in the individual methods, the
fol lowing procedures shall be followed when a test ig interrupted. Any deviation from
this guidance shall be explained in the test report.

5.2.4.1 In-tolerance interruntions. Interruptions duming which the prescribed test
tolerances are not exceeded shall be considered ags part of the total test duration.

at
(no allowance is necessary if exposure to the proper test levels was maintained.)

5.2.4.2 Methods 505.3, 506.3, 510.3, 511.3, 514.4, 516.4 and 519.4 (See figure 4)

a. Undertest. If test tolerances have been exceeded resulting in an undertest
condition, the test may be resumed from the point at which tolerances were
exceeded following reestablishment of prescribed conditions (except as noted in
the individual methods), and extended to insure that the prescribed test cycle is

g, e R

acili eveu

b. Overtest. If an overtest condition occurs, the preferable courze of action
is to stop the teat and start over with a new test item However. if anv damage im

e == &5 e

direct result of the overtest conditions and will not affect other test item

13
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Start
_‘ .
SEE V@ [ Interruption?
|
llca
Y
SEE 1l No Outside
Tolerances
Yes
1
SEE 1 Ro Overtest?
Yes
Y
SEE 2b =) Item |—NO | safety
Damaged? Prodles?
B 1
!!Q; I!es
. { ‘
SEE 2a—N2] 1Ites SEE 2a
Repairable?
Yes

1Y
L4

-

1. Coantinue test (see individual methods); extend test tise if necessary.

a. Restart at the beginning.

b. Complete the test with undamaged or repaired test item.
(NOTE: Test results will be invalid if an item failure occurs.)

FIGURE 4. Interrupted test cycle logic - Methods 503.3, 506.3,.
510.3, 511.3, 514.4, 516.4, and 519.4
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characteristics, or if the item can be repaired, the test may be resumed and extended

as in the undertest condition. If an item failiumre occurg during the remai

test, the test results shall be considered invalid.

(8
o
1
Q
"
-+
Y
b

5.2.4.3 Methods_500.3, -501.3, 502.3, 505.3, 508.4, 509.3, 512.3, 513.4, 520.1 and
521.1. Each of these methods contains guidance for handling out-of-tolerance-test
inverruptions. Any such interruplion must be careiuily anaiyzed. If the decision is

marda A AAantiniia tacsting fnam $ha mAInd iqfcnn"n§sﬁn A macstand R

successful ly completed test cycle., or to restart the entire test with the same test

item, and a fai lure occurs, it ig essential to consider the Tsnbl effect of the
interruption or of the extended length of the test.

5.2.5 Combined tegts. Combinations of tests me.y produco a more realistic
vmmmaracd ad ~nf S ACJA‘.&_ mnd STun mmmeed wma e @Y e A ah e
et vacnlwu;ull o1 uhne ©1i1€Ces O1 ullc IV .I.x‘\nllll:llh v‘lﬂ.ll & 38er J.Bd Ul. Singie vesus Ccall

Combined testing is encouraged.

5.2.6 Posgt-test data. At the completion of each environmental test, the test item
shall be inspected in accordance with the equipment specifications, and the results
shall be compared with the pretest data obtained in accordance with 5.2.1. Post.-t.est
data shall include:

a. Complete identification of all test equipment and accessories.

b. The actual test sequence (program used.
c. Deviation irom the pianned test program.

d. The room ambient test oondxtions recorded periodically during the
test period.

f. A gsignature and data block for certification of the test data by the test
engineer.

€. Other data ag gpecified in the individual methods or equipment requirementg
document (g) .
5.2.7 Failure g:;gr;i. Failure of the test item to meet any one of the '

following conditions shall constitute a test item failure.

a, Deviation of monitored finmctional mhﬁn lavals havand an~anta

2022 — e Ve a aw Wwyina P

established in 5.2.1 and specified in the reqxnremnt.s document..

[

PR R
* aama

8

NOTE: Certain types of equipment (e.g., propellants and electrically driven devices)
are often expected to demonstrate lesser performance at an environmental extreme,
par'iucuxarxy iow temperature. A failure would occur only if degradation is more than
per

b. Nonfulfillment of safety requirements or the development of safety hazards.

15
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~ Ewnfulfillmant nf onacifio tost itam namimamants
o gpecific test item requimemante

d. Changes to the test item which could prevent the equipment from meeting its
intended service life or maintenance requirements. (For example: Corroded oil drain
Plug carmot b.r-:nd-u:h tpoc.tn.d t.ooll.)

- . K
- | R X TN ——nh 18 A8 _._.__2 —_——— el _— A

S.  MFVviaLius ll‘. B WAD 4 LEDWA -IIVII‘W_I'I“L x‘qu.umnw.

5.2.8 Additiomal or different failure criteria  Any additional or di
criteria shall be am specified in the equipment zpecification.

5.2.9 w An environmental test report shall be conpleted

wconnm to DID DI-ENVR-B0O8GS.

%Y
o
(. ]

5.3 Climmtic redione For the msnoses of this dociseant

defined to which equipmmwmt may
b.-il'). and cold. -

5«3.1 m_;;gm_ Figures Sa and Sb show land areas where the various
c regions exist.

|

5.3.2 Delimitation of climmtic desi#n tvoes. The climmte tvnea are distinguished

”””” pA—— A = s Pl S 2 e R e e o = === F=ss

a. Hot-climmtjc regjons. This region 1nc1uies most of the low-latitude
deserts of the world. During summer in these areas i’.enpe!'at.u!‘ea above 43°C (110°F

occur frequmntly, but except for a few specific places, temperatures will seldom be
above 49°C (120°F). In winter, tempsratures are likely to be in the same range as
for the “bagis” climatic region. If materiel ix desmigned only for the hot climate.

1 i
a specially tailored low tenperature design value should be sought. Small portions
of this area are somstimes subject to very high abgolute humidity, although the
highest temperatures and highest dewpointg do not occur at the same time.

) Dastdoe m)imnddw wmadsd acma M et waad
O. pREIC SALPRVIC FRKIONE. 10686 regions
And heaui ly induntrial izved narta of the world a

single condition (high temperature, low temperature, high humidity) ‘occursg in a
wide area. When taken together, the design values should provide for satisfactory
equipment throughout the area. Tropical areas are included in this climate type

because their tlesperature iz quite moderate, and their humidity ievels are eqmied in
*h -Id—‘-"flﬂ.n 'l'h. - e nd QL‘ benmmimn sanmd dummeamdand €am acwrd Cumame An 4o
- ey —u\-" A R “-vr.w R} m WEM LY AV wm}-‘llv \-lca &6‘. lo

the persistence of high Mmidity over long periods of time. This condition not only

;;;noio; .corrosion but is an excellent. environment for insect and microbiological
damage. . .

e A e e

IQ
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c. Cold and severe-cold climatic regions. These areas include northern North
America. Greenland, northern Asia, and Tibet. In the cold area, temperature during

the coldest month in a normal year may be colder than the bagic cold extreme of -32°C
(-25°F). In the severe-cold areas, temperature during the coldest month in a norml
year may be colder than the cold extreme of -46°C (-50°F), but colder than - -51°C (~
60°F) no more than 20 percent of the hours in the coldest month of the coldest part

£ _aw __ . oL YA e Ao Aemeat oo T ol (-

of the area (northern Siberia) where absolute minimm temperalures
AN have haan wacordad) Recauwe the extreme low temmeratime

TV B ARAVEG WUWSE A WA WSS . Vesws Wee Ve wesms

by a daily solar cycle. they persist for a long enough period of
reach equilibrium at a temperature near the minimum

5.4 ggivxdua; &ﬂ& pethods. Individual methods for environmental testing foliow
appcﬁu.ut A. :

6. NOTES

6.1 Intended use. The purpose of this standard is to standardize the design and
conduct of tests for assess:.ng the ab1lity of mlxtary equipment to withstand
environmental stresses it will encounter during its life cycle, and {0 insurs

that plans and test results are adequately documented.

6.2 Data requirements. Unless the DOD FAR supplement 27.475.1 exempts the
requirements for a DD Form 1423 (Contract Data Requirements List), the following Data

Item Descriptions (DIDs) must be listed, as applicable, on the contract.

Reference Paradwanh DID Mmbor DID Title
4.2.2.1 DI-ENVR-80859 Environmental Management Plan
4.2.2.2 DI-ENVR-80860 Life Cycle Environment Profile
4.2.2.3 DI-ENVR-80861 Environmental Design Test Plan
4.2.2.4 DI-ENVR-80862 Operational Environment

Verification Plan

5.2.9 DI-ENVR-808063 Environmental Test Heport

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

The DID=s are in Appendix A.

19



Certain provigions of thig ztandard

are the S!bj.ct “of mtmtiona_l sta.ndardiution agreement STANAG 2895 and STANA
3518 AE. When amendment, revision, or cancellation of this standard is proposed
which affects or violates the international agreement concerned. the preparing
activity will take appropriate reconciliation action through international
standardization channels including departmental standardization offices, if required.

6.4 Changes from previous issus Asterisks or vertical lines are not used in this
notice %o identify changes with respect to the previous issue dus to the extensiveness

of the changes.

Custodians: . ¥Preparing activity:
Army - TE Alr Force - 11
Navy - AS
Aair Foros - 11

Project ENVR-0021
Review activities:
. ME, AV, GL, MT', AT, CE, AR, SM
, 08, YD, EC
, 18, 19, 69

- MI
Navy - SH
Air Force - 1

International interest (see 6.3)

20



DI-ENVR-80859

APPENDIX A

Environmental Management Plan
Life Cycle Environment Profile
Environmental Design Test Plan

Operational Environment Verification Plan

Environmental Teat Report

21
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FOR INFORMATION OVLY

DATA ITEM DESCRIPTION OB NSP 370 otes
2. TITLE 1. IDENTIFICATION NUMBER
ENVIRONMENTAL MANAGEMENT PLAN DI-ENVR-80859

3. DESCRIPTION/PURPOSE

3.1 The Environmental Management Plan (EMP) describes how each environmental engineering task
or tect cnacified hv the contract will accomnliched
spec by the contract will be accomplished.
3.2 EMP is used to assure that necessary planning is properly developed, that qualification is
adequate to assure that pcrfonnance requirements are met in service, and that qualified hardware
can be avaiiabie when required.
4. APPROVAL DATE 5. OFFICE OF PRIMARY RESPONSIBILITY (OPR) 6a. DTIC REQUIRED | 6b. GIDEP REQUIRED
IYYMMDD]
890621 AF-11

7. APPLICATION/INTERRELATIONSHIP
7.1 This DID contains the format and content preparation from the work task described by
paragraph 4.2.2.1 of MIL-STD-810E.

7.2 This plan may be applied to each phase of a total weapon system acquisition. This plan may

also be used for subsystcms and individual equipment develo_pmcnts with suitable tanlormg

[ cntionisind ~e D, 2\
(ulluniucu vl raxpc <)

8. APPROVAL LIMITATION 9a. APPLICABLE FORMS 9b. AMSC NUMBER
F4761

a. The rationale which established the need for each environmental engineering task and test.

d. Lines of communicaiion beiween ihe coniracior and acquisition aciivity organizational elementis
responsible for environmenta! enginecering and other contractor interface organizational elements

e. Appropriate customer—contractor milestone review points.

£ | ¥ PuS St ] beoon mbrmae manAd vmemAdne amienmecamtal tactins

1. IVMICUIUOU Ul WIII.IUI OVer DUUU\JIIU&DLU alll vCuUuuUl cuviauitulicinal ticousy

g. The purpose and expected result of each task or test and the planned methods for monitoring,
assessing, reporting and taking appropriate action regarding the status accomplishment and problems.

1. DISTRIBUTION STATEMENT

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

DD Form 1664, JUN 86 ~ Previous editions sre obsolete PAGE__] OF _2 PAQGES

FOR INFORMATION ONLY



Biock 7. Application/Interreiationship (Continued) -

7.3 Defense Technical Information Center (DTIC), Cameron Station
7.4 This DID supersedes DI-R-7123.

Page 2 of 2 Pages.
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FOR INFORMATION ONLY

DATA ITEM DESCRIPTION Eoim oprovd 18
2. TIML.E 1. IDENTIFICATION NUMBER
IAA i S O § CI.FJ AdNYV M\Ql NAVARLL ‘J ll PL\OF!!_A.; DI—E_NVR—SQSéQ

3. DESCRIPTION/PURPOSE
3.1 The Life Cycle Environment Profile (LCEP) documents the results of environmental engineering
analysis to idcntify and charactcrize all probablc environments or combinations of environments that

could affect the functioning, reliability, safety, or operational capability of the equipment.

{Continued on Page 2)
4. APPROVAL DATE §. OFFICE OF PRIMARY RESPONSBILITY (OPR) 6a. DTIC REQUIRED] 8b. GIDEP REQUIRED
YVLAL4MHN1Y
890621 AF-11

7. APPLICATION/INTERRELATIONSHIP
7.1 This DID contains the format and content preparation instructions for data resulting from the

work task described by paragraph 4.2.2.2 of MIL-STD-810E.

7.2 This analysis can be used to support environmental engineering tasks throughout equipment

development and production.
7.3 This DID supersedes DI-R-7124.

8. APPROVAL LIMITATION 9a. APPLICABLE FORMS 9b. AMSC NUMBER
F4762
10. PREPARATION INSTRUCTIONS
10.1 Content requirements. The Life Cycle Environment Profile (LCEP) shall include the following

10.1.1 A thorough description of anticipated events associated with the item of equipment from the
time of final factory acceptance until its terminal expenditure or removal from inventory.
10.1.2 A list of significant natural and induced envir

nated gh;nmpnthrane nort/st orage/l
cS,

10.1.3 List the necessary data, in narrative and statistical form, outlin mg the environmental and
= [g o, ™

Stress conditions to which the equipment will be subjected during its various life phases. The data
may be from calculation, laboratory tests and operational ...wsurements. When such information is

based on estimates, it shall be replaced by actual values as they are determined. The profile shall
show the number of measurements from which the -average value of these stresses and desxgn
achievements are determined as well as their characteristics variability which shall be expressed in
terms of standard deviation.

11. DISTRIBUTION STATEMENT

DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited
DD Form 1864, JUN 88 Previous editions are obsolete PAGE_ 1 OF _ 2 PAGES
ot o Y b o S nTo 0 2 X VPV Y, ..  F_ N9 Y wmy



Block 3. Description/Purpose (Continued)
3.2 These analyses arc used to:

a, Develop environmental design and test criteria consistent with anticipated operational service
conditions.



FOR INFORMATION ONLY
DATA ITEM DESCRIPTION OMB Me 0704 0188
2. TIMM.E - 1. IDENTIFICATION NUMBER
ENVIRONMENTAL DESIGN TEST PLAN DI-ENVR-80861

3. DESCRIPTION/PURPOSE
3.1 The Environmental Design Test Plan (EDTP) defines the specific environmental design parameters

for the equipment, and an environmental testing plan.

3.2 This plan serves as the principal means of planning for validation of cqizipmcnt using determined
design criteria.
4. APPROVAL DATE §. OFFICE OF PRIMARY RESPONSIBILITY (OPR) 8a. DTIC REQUIRED| 6b. GIDEP REQUIRED
FAYa 2 V1YV i VoV
(804 L 4% %]
890621 AF-11 X

7. APPLICATION/INTERRELATIONSHIP
7.1 This DID contains the format and content preparation instructions for data resulting from the

work task described by paragraph 4.2.2.3 of MIL-STD-810E.

1l equipment specifications, where each

7.2 The Environmental Design Test Plan is applicable to all equipment spe

environmental specification has to be specifically tailored to the environmental requirements for each

requirement.

7.3 This DID supersedes DI-R-7125. (Continued on Page 2)
%a. APPLICABLE FORMS 9b. AMSC NUMBER

8. APPROVAL LIMITATION
F4763

10. PREPARATION INSTRUCTIONS

10.1 Content requirements. The Environmental Design Test Plan (EDTP) shall include the following:

a, Environmental design parameters and corresponding test criteria.
b. Configuration identification and quantity of items to be tested.

¢. Description of testing to be performed. Include specific environmental test conditions, pretest
data, human factors, and faiiure criteria.

d. Test procedure and limits.

e. Test sequence and schedule.

Test instrumentation, including:

1

(1) Measurements to be taken and accuracies to be achieved.

{7\ Instrumentation calibration criteria and n_rggg(;ll_lrgs,

maaSss wardawasnditaVas WAV QiU SR ateR ol C25%°

g. Description of test installation, indicating facilities and equipment currently available to the
contractor or available for procurement for the specific test program.

11. DISTRIBUTION STATEMENT

) DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.

Previous editions are obsolete

FOR INFORMATION ONLY

DD Form 1684, JUN 88



Block 7. Application/Interrelationship (Continued)

7.4 Defense Technical Information Center (DTIC), Cameron Station, Alexandria VA 22314-6145.

Block 10. Preparation Instructions (Continued)
h. Facilities or equipment required from the Government and dates required.

i. Data reduction techniques, analysis criteria and procedures.

Page 2 of 2 Pages.
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DATA ITEM DESCRIPTION Form approved

|
) 2. TITLE 1. IDENTIFICATION NUMBER

CATION PLAN DI-ENVR-80862

JIAS IO L7 O ¥ | ¥ oaaalaaN M‘VI\UU~

3. DESCRIPTION/PURPOSE
3.1 The Operational Environment Verification Plan (OEVP) documents thc field operational

Srem s am o ancan nand o Lrarantc N _.. I o . ———

CHVIFUINTICIID UUldlllCU lIUIIl IMEasuréments Oon naragware uurmg U]C UCV pmcnt program

3.2 The OEVP is used to:
(Continued on Page 2)

4. APPROVAL DATE §. OFFICE OF PRIMARY RESPONSIBILITY (OPR) 6a. DTIC REQUIRED| 8b. GIDEP REQUIRED
(YYMMOD) X
890621 AF-11

7. APPLICATION/INTERRELATIONSHIP
7.1 This DID contains the format and content preparation instructions for data resulting from the
work task described by paragraph 4.2.2.4 of MIL-STD-810E.

7.2 This DID supersedes DI-R-7126

22333 ~ AN ey

7.3 Defense Technical Information Center (DTIC), Cameron Station, Alexandria VA

22314-6145.

8. APPROVAL LIMITATION 9a. APPLICABLE FORMS 8b. AMSC NUMBER
F4764

10. PREPARATION INSTRUCTIONS

10.1 Content and format. The Operational Environmental Verification Plan (OEVP) shall include
the following:

a. Thorough description of the equipment locations at which measurements are to be made and
the instrumentation to be used for making these measurements.

b. Mission profile time histories, durations, and number of trials for which environmental
measurements are to be made.

c. A description of assets to be provided by the procuring activity to accomplish the required

a-u S ety TEREEEE

measurements including vehicles, facilities, and information co ollection and processing equipment.

d. Scheduie miiestones, sites at w'nich measurements are to be made, and iines of

PP PSR RS gy e et ma AT VISR TIII YoM rarimeen

CommuniCaiiorn UCLWCCH plULUIlllg dLLlVlly ana contracior cnvnrunmcnu:u cnginecring UrgdnlLdllUﬂb

e, Contractor format is acceptable. Format of measured data should correspond to format of
design requirements in order to facilitate comparison of measured data and requirement criteria.

11. DISTRIBUTION STATEMENT

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

DD Form 1664, JUN 86 FOR TREOERATIGNONLY PAGE_L_OF _2_PAaes




Block 3. Description/Purpose (Continue

a. Define how measured environme ar oWt sowained and compare actual field operations —
environments with the environmental d¢ _: = :a o . iest results.
Page 2 of 2 Pages

FOR INFORMATION ONLY
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FOR INFORMATION ONLY

DATA ITEM DESCRIPTION OMB NEP 676 0188

2. TITLE

ENVIRONMENTAL TEST REPORT DI-ENVR-80863

3. DESCRIPTION/PURPOSE
21 The FEnviranmontal T
J. 1 111C LJadlviivlineiiial 1

equipment testing.

3.2 The ETR is used to provide the acquisition activity with visibility of unscheduled symptoms, of
failure analyses and corrective actions which are related to equipment environments requirements.

act Ro
wot

4. APPROVAL DATE 5. OFFICE OF PRIMARY RESPONSIBILITY (OPR) 6a. DTIC REQUIRED] 6b. GIDEP REQUIRED
(YYMMDD) AT_11 X
890621 Ar-11

7. APPLICATION/INTERRELATIONSHIP
7.1 This DID contains the format and content preparation instructions for data resuiting from the

work task described by paragraph 5.2.9 of MIL-STD-810E.

7.2 This report is applicable to equipment environmental tests which include design evaluation tests, .
operational worthiness tests, and qualification tests.

7.3 This DID supersedes DI-R-7127. (Continued on Page 2)
8. APPROVAL LIMITATION 8a. APPLICABLE FORMS 8b. AMSC NUMBER
F4765

10. PREPARATION INSTRUCTIONS
10.1 General information.
10.1.1 Main body. The main body of the report shall contain the foliowing:
a. Hardware identification (equipment unit to component level of assembly).
b. Functional description of the affected parts of the equipment unit.
c. Predicted causes of the failure.
d. Proposed corrective action.
10.1.2 Attachments. The attachments shall contain the following:
a. Incremental test log (from the time of last failure).
b. Laboratory failure analysis reports (which identify the physics—of-failure).

c. A list of all other development and production activities where the same part faiied, for
example: . .

(1) Environmental tests. (Continued on Page 2)

11. DISTRIBUTION STATEMENT

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

DD Form 1664, JUN 86 FQR ﬁ 1 sm dwlb - Y PAGE__1 OF 3 _PAGES
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10.2 Content requirements

10.2.1 Interim reporting,. The ETR shall include the following interim status reporting. Unless otherwise
specified, this reporting shall be accomplished by letter.

10.2.1.1 Ouick jook. A quick iook ietter shali report the accomplishment of an environmentai test. This
ietter shall identify the specific test accomplished, salient test parameters and conditions, faiiures that
occurred, proposed corrective action, and important test resuits.

10.2.1.2 Test anomaly potification. A test anomaly letter shall represent a written notification to the
procuring activity that an anomaly has occurred. The letter shall briefly summarize the test anomaly and
include the following information:

a. Equipment serial number

b. Symptoms of failure.

P ) o UL UN [P |7 S uesp SRR | e >I.- Serenn memm s A f Fonzlaiona

C. COVIIVININCTIW CUNUIUONE S I0URULILY UIC >Yy) llpu.ll.lll Ul MaMUIG.

d. Failed part identification, if known at the time this letter is written.

10.2.1.3 Test anomaly analysis and corrective action. The reporting shall include an analysis of the

causes of a test anomaly and the corrective action taken to prevent its reoccurrence. One or more test
anomalies that are simple in nature with a simple correction action shall be covered by a letter. A test
anomaly that was caused by an equipment failure (this includes a failure caused by external sources) shall

be addressed by more complicated reporting (see 10.1).

10.2.2 Final test report. The finai test report shail document engineering deveiopment or quaiification
testing for each single environment for which testing was accomplished. The final report shali include for
each such test:

Do _ A _£ 2 D
C 4 3 cS.
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Block 10. Preparation Instructions (Continued)

a. The purpose of the test (i.e., engineering development, qualification, environmental worthiness).

b. Description of test article, including configuration identification of test hardware and photographs a:
appropriate.

c. Test method and procedure.
d. Description of test parameter, test duration and condition utilized for the test.

e. Description of test facility and test procedure. Include a detailed description of how the test item
was operated during each test and any controlled conditions.

f. Test set-up diagram/photos. Show arrangements of test item relative to test equipment used.

g. A list of all test equipment used in the test. Identify manufacturer, model, calibration status and
serial number for each item of test equipment listed.

h. Location of environmental transducers such as accelerometers, microphones, thermocouples, etc.,
relative to test item. Use diagram and photographs as appropriate.

i. Description of test instrumentation system with particular emphasis given to any tranducer averaging

j- Data reduction techniques and procedures.

Page 3 of 3 pages.
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I-1 PURPOSE. Low-pressure (altitude) chamber tests are performed to determine
if materiel can withstand, and operate in, a low-pressure environment.

=
c
(o]
-y

I1-2 W Examples of some problems that could ooccur ag a resu

_exposure to reduced pressure are:
a. Leakage of gases or fluids from gasket-sealed inclosures.

b. Rupture or explosion of sealed containers.

c. Change in pbylical and chemical properties of low-density materials.

Erratic operation or malfunction of equipment resulting from arcing or

e. Ovcrhitting of equipment due to reduced heat transfer.

g. Erratic starting and combustion of engines. A

h. Failure of hermetic seals. .-

NOTE: The tajloring process as described in section 4 of this document should be used
to determine the appropriate tests and test variables.

METHOD 500.3
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a. Application. This method is intended to be used for the following

-mI ications:

(1) Air shipment of materiel in cargo aircraft.

(2) Equipment designed for installation or operation at high ground

b. Restrictions. This method is not intended to be used to test equipmant to be
installed in and operated in aircraft, migssiles that fly at high altitudes (i.e.,
above 4,570m (15,000 it)), external stores, or space icies, since such equipmsnit

ve v
—uld T g--LjA—L bA —‘&w 520- Thﬁ- =1t‘ b--l- ta=t —‘.uld Tha a

and a less effective test for guch equipment.

c. Sequence. (See General Requirementsg, 5.1.4.) This method is considered to
be the least damaging of those included in this document for most types of equipment
and therefore may be one of the fiirst to be conducted. Other testing may contribute
aignificantly to the effects of low pressure (see I-2) on the test item and may bhave

to be conducted before this method. For example:

(1) Low-temperature and high-tesperature testing may affect seals.
(2) Dynamic tests may affect the structural integrity of the test item.

d. Test variations. Before conducting the tests, determine any required
variations of the test procedures(s). The choicos for varying the test procod\ro(s)
are extremmly limited. The primary variations involve the test altitude, altitude
change rate, and test duration, as outlined in I-3.2. Other snviromsntal
couwbinations, such as low tenporature and low msm. are not addressed in this

cendlnad ek smer o cmoaddomad
EEUVG0U OUL EAy e cuuﬁuavr-u.

1-3.1 Choice of test procedure(s)

a. Operational purpoge of the tegt jtems. From the requiremsnt document(s),
determine the functions to be performad by the equipment in a low-pressure environmant

and any limiving conditions.
b. Test objectives. The primary objectives of the low-pressure (altitude)
test are to determine if: : ' .o '
() The test item can be stored and operated at high ground elevation
sites.

500.3-2
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2) The test item can be transported by air in its normal shipping/storage

(
oonfi gwaf inan

Wise & Vawsse

(3) The test item can survive a rapid decompression and, if not, to determine if
it will damage the aircraft or present a hazard to personnel.

c. Selection of the test procedure(s). Three test procedures are includad
within this method: satorage, operation, and rapid decomoression. Basted on the teat

data requirements, determine which of the test procedures or combination of
procedures ig applicable. Conaideration should be given to temperature-altitude
effecte as appropriate.

{1) pProcequre_J_-_ Storage. rrocedure 1 i8 appropriate 1f the test item is
to be stored at high ground elevationg or trangported in its shipping/storage

configuration.

(2) Procedure_II - Operation. Procedure 11 ig used to determine the
performance of the test item under low-pressure conditions and can be preceded by

procedure I, procedure III, or both, If there are no low-pressure storage or

w
xplogive deconpres=zion requiremsnts, thisz procedurs can stand alcne.

(3) Procedure III - Rapid deconpresgion. FProcedure III ig used to
determine if a rapid decrease in pressure of the surrounding environment will cause a
test item reaction that would endanger nearby personnel or the aircraft in which it

aea

is oel.ng u'anzporrtea After the ra.pxa deconpression test, a pom ntial saxcr.y p!'ODlOﬂ

- ) -‘.-L &--&
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operational check. Thig procedure can be preceded by either the storage or other
operational test.

I-3.2 Choice of related test gg_mnﬂ ong. After the test procedure(s) is chosen,
the test altitude(s), altitude (climb/descent) rau, duration of exposure,
test item configwation, and any additi‘nal appropriate guidelines mst be
determined.

a. Test altitude. Base determination of the specific test altitudes on the
anticipated deployment or flight profile of the test item If this information is
not available, use the following guidance to determine the test altitude:

1) tihnld Snarsmd amans Tha hidhawt alavad

ground military operations (equipment operati and nono ating) iz 4,870m (18.000
ft), 57 kPa (8.3 pnia) (reference a).

(2) Tranpgport aircraft cargo compartmsnt pregsure conditiong. Table

500.3-1 provides the minimm cargo compartment pressurec for various aircraft used to

Aoson ctem e dh ammana L, o, S upunpe —— e ~ &2 Y.

VFANBPOT L Cargd. 11e86 pressures Cayi OCCUr as a result of failwe of the automatic
m-mmi zation -o-t.m RashimAant .unf.nm‘ nreavant manid lose of nrasmima 1mlass

o w Y wasY & wepra avww we s oww

explosive doconprosslon OCCUrs. Tosting to the 4,570m (15,000 ft) equivalent
altitude will assure that the equipment shipped by air will successfully withstand
the low-pressure environment.

METHOD 500.3
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TABLE 500.3-I. Minimm cargo compartment pressures.
Minimum Caz‘go Equi\_lalent Altit}xdo
: Aircraft ¢ Compartment Pressure H (reference ¢)
: : {paia) {(kPa) : (£4) (=)
. C-130 : 8.20 57.2 H 15,000 4,570
; C-141 ; 8.63 59.5 ; 14,000 4.270
; C-5A E 8.81 &0.7 : 13,500 2,118
; DC~-8/7077/DC-9—-80 : 8.29 $7.2 3 15,000 4.570
; DC-10/747/KC-10 ; 8.20 57.2 ': 15,000 4.570
: L-1011/767 ; 8.20 87.2 : 15,000 4,570
; C-160 Transall 8.83 59.5 ' 14.000 4.270
; A-300/C ; 10.71 73.8 ; 8,000 2,400

b. Altitude_change rate.

A N G N S P S I N

aiLvlLvuone CHANnEeE IDpouiLIQ 1
notad dan)l Avmant nlatf

oK

by the anticipatsd deployment ,.-..-.m Ina

transport aircraft normally have an average altitude change rate of 7. 6 m/
the preszent procedure is to have a 3.8 to 4.1 m/s ('750 to

ft/min). 'I‘o conserve fuel,

mmsmmmmd VN ol e (O ANN
;ETU AV WV B \&L, VUV
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If a gpecific rate of altitude change (climb/descent
rate) is not known or specified in the requirements document, the following guidmce
In general, and with the except.xon of the expliosgive aocoupreuz est,

800 ft/min) altitude change rate, normal practice for commercial aircra_f t operations.
The value of 10 m/g2 will also be used for ground deployment tests {for
standardization proposes) uniess otherwise gpeciiied.

o, Ranid decommmassion rate.

rate of decompregsion may vary. 'l'hese 1nc1uie:

conditiona for which the rapid

(1) Massive damage to the aircraft, but the aircraft survives and

decompresgsion is virtually instantaneous.

£M) ™_ Y A 2o Yoo A I T e ommecctonad Iuae
\<) ilavivel Smadl DBUles Causeu Ly
decompression could ccowr at a glower rate then

500.3-4
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(3) Relatively gradual loss of pressure due to loosening of aircraft

Explosive decompression (c(1)) should be accosplished within 0.1 second. Rapid
deconmpregsion (c(2)) and (c(3)) should not take more than 60 seconds.

d. Mga_ For procedure I, the test duration should be representative of
the anticipated service environment, but a test duration of at least one hour is

g PR ) - N . |
considersd adegusis for moat egquipment. Procedures II and ITI dc not requiz'-e

extended periods at the test pressure once it has been reached and any required
functions are performed.

e Tepst jtem configuration. Configure the test item in a manner that is
characteristic of its normal coniiguration, i.e., operational ior high ground
elevation simulation, in its shipping/storage container for air transport, etc.

f. Additional guidelines. Review the equipment specifications and requirements
documents. Apply any additional guidel ines necessary.

I-4 SPECIAL CONSIDERATIONS
I-4.1 Fajiliure coriteria. Failure criteria for procedumes I and IT1 are as described

1 criteria
in General Requiremsnts, 5.2.7. For procedure III, the test item fails only if rapid
decompression causes a hazard to the aircraft or to the personnel; the test item
need not show satisfactory post-test performance unless otherwise specified.

b. Test altitude(s).
c. Altitude change rates.
d. Test duration.

e. Test item configuration.

METHOD 500.3
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METHOD 500.3
LOW PRESSURE (ALTITUDE)
SECTION 11
I1-1 APPARATUS
I1-1.1 Test facility. The required apparatus consists of a chamber or cabinet and

auxiliary instrumsntation capable of maintaining and continuocusly monitoring the
" specific conditions of low pressure. For procedure III, the facility shall be
capable of providing decompregsion in the prescribed time period.

II-1.2 Controls

a. Unless otherwise specified, the altitude change rate shall not exceed 10 m/s
(2,000 ft/min).

b. Continuous recordings of chamber pressure shall be taken if required.

c. Readout charts should be capable of being read with a regolution within two
percent of full scale.

I11-1.3 Tegt interruption. (See General Requirements, 5.2.4). To achieve the
desird effects, the test item must be gsubjected to the low-presgsure (altitude)

environment without interruption.

a. Undertest interruptions. Any occurrence that causes the test section
pressure to deviate more than 10 percent of the measured value toward ambient

atmospheric conditions shall be followed by a repeat of the entire test.

b. Qvertest interruptionps. Any ocourrence that results in a pressure decrease
of more than 10 percent of the measured value below that cited by the requirements
document should be followed by a complete physical examination and operational check
(where possible). Any evidence of deterioration should result in a retest.
Reinitiation of the entire test with a new test item i=s allowed.  If no
deterioration is detected, the entire test shall be repeated.

I1-2 PREPARATION FOR TEST

11-2.1 Preliminary steps. Before initiating any testing, determine from the test
plan:

a. %hich test procedurez are roquirod
b. The low-pressure operation and gstorage requirements.

METHOD 500.3
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11-2.2 Pretegt standarnd ambient checkout. All items require a pretest checkout at
standard ambient conditions to provide baseline data. Conduct the checkout as follows:

Step 1. Insert the test item in the test chanmber.

Step 3. Record the standard ambient conditions.

Step 4. Conduct as complete of a visual examination of the test item as

pouublc and documsnt the resuits.

Step 5. Conduct an operational checkout in accordance with the test plan.

11-3 PROCEDURES. The following test procedures, alone or in combina

low pressure environment. Specific steps are included in the test meodl.ru
conbine the test procedures to get the necessary test data. Unless otherwise
specified, the chamber temperature shall be maintained at standard asbient
conditions.

1123.} AVNATOUNM W
Step 1. Adjust the test item's configuration to that required for storege or
trangit.

tem in the chamber, adjust the chamber air pressure, at

t plan, to the requirsd test altituds.

Step 3. Maintain the conditions for a minimum of one hour unless
otherwigse specified in the test plan.

Step 4. Adjust the chamber air pressure to standard ambient atmospheric
conditions at a rate not to exceed that specified in the test plan.

Step 5. Conduct a complete visual examination and an operational checkout of

&

the t;;t item in accordance with test plan, and documsnt the results.

Step 6. Compare these data with the pretest data.

Step 7. If an operational test is required, proceed to step 1 of procedure II;
if a rapid decompression test ig required, proceed to step 1 of procedure III.
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11-3.2 Procedure Il - Operation
Step 1. Adjust the test item to its operational configuration.
Step 2. Adjust the chamber air pressure to the required equivalent operational

e e Aay wms v waaws “wa.

‘u.
altitude at a rate not to exceed the specified in the test plan.

Step 3. Conduct an operational checkout of the test item in accordance with the
test plan, and document the results.

Step 4. Adjust the chamber air pressure to standard ambient atmospheric
conditions at the rate specified in the test plan

Step 5. Conduct a complete visual examination and an operational checkout of
the test item in accordance with the approved test plan, and document the results.

I1-3.3 11 _- eco!
Step 1. Adjust the test item configuration to that required for storage or
transit.

Step 2. With the test item in the chamber, reduce the chamber air pressure at
the rate specified in the test plan to the maximm equivalent altitude of the
anticipated aircraft.

Step 3. Reduce the pressure to an equivalent altitude of 12,200m (40,000 ft)
(18.8 kPa), or as otherwise specified in the test plan, as quickly as possible but in
not more than 15 seconds. Maintain this stabilized reduced pressure for at least 10
minutes.

Step 4. Adjust the chamber air pressure to =
atmospheric conditions at the rate specified in the test plan.

Step 5. Conduct a complete visual examination of the test item, and document
the results. NOTE: Be alert for potential safety problems.

=

m in accordance with

.

est it

Step 7. Document the results.

Step 8. Compare these data with the pretest data.

500.3-9
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II-4 INFORMATION TO BE FECORDED. Test data shall be recorded as specified in
General Requiremsnts, 5.2, and shall include the following:
. Teat item fdentification (manufacturer., serial number. etec.)

. Previocus test methods to which the specific test item has been sudjected.

Results of each operational check and visual examination {and photographs,

(1) Pretest.
(2) During test.

B A A _ A

OBV Vaes V.

-

S
d. Tims-versus-pressure data.
e. Boom ambient conditions.

f. Initial failure analys=mis.

500.3-10
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HIGH TEMPERATURE

Page
SECTION 1
I-1 PURPOSE . . 501.3-1
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SECTION 1
I-1 PURPOSE. High-temperature chamber tests are performad to determine if materiel

can be stored and operated under hot climatic conditions witho\rt. experuncing physica
damage or deterioration in performance.

1-2 ENVIRONMENTAL EFFECTS. High temperatures may tenporarily or permenently impair
the performance of the test item by changing the physical properties or dimengions of
the material(s) composing it. Examples of some other problems that could occur as the
result of high-temperature exposure are:

arte binding from differential expansion of dissimilar materials.

&

[ 1]
i
|
;
i
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é
{

b., Lubricants becoming less viscous; joints losing lubrication by outward flow of
lubricants.

c. Materials changing in dimensgion, either totally or selectively.

d. Packing, gaskets, seals, boarings and gshafts becoming distorted, binding, and
tailing causing mechanical or integrity failures.

e. Gaskets displaying permanent set.
f. Closure and sealing strips deteriorating.
g. Fixed-resistance resistors cha.nging in valuu.‘

h. Electronic circuit stability varying with differences in temperature
gradients and differential expansion of dissimilar materials.

Method 501.3
501.3-1
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i. Transformers and electromschanical components overheating.

J. A tering of operating/release marging of relays and magnetic or thermally
activated . avices.

k. Saortened operating lifetims.
1. Solid pellets or grains separating.

m.  High internal preasures created within sealed ceses of projectiles, bombs,
etc.

n. Accelerated burning of explosives or propellants.
o. BExpansion of cast explosives within their cases.

p.- Melting and exuding of explosives..

q. Disacoloration, cracking or crazing of organic materials.

NOTE: mmloringproo—cumthod in section 4 of thudoct.-nt-houldbo\.lod
to determine the appropriate tests and test variables.

a. Application. This method is used when the test item is likely to be deployed !
in areas where climatic conditions will induce high temperatures within the test item
These procedures will be used when it is judged that the test item performance can be
verified by chamber exposure to controlled air temperatures and that the high
tenperature effects have not. been 1dont1f:lod dwing other toltc (og tesperature-
altitude, solar radiatiom).

b. Test objectives. The primary objectives of the high-temperature tests are to
determine if:

(1) The test item will operate without degredation in, or after storage in,
a climate which induces high temperatures within the test item.

(2) The test item can be operated and handled without affecting its
integrity.

F

(3) The test item is safe during and following high-tesperature exposure.
c. PRestrictjons. This method is not applicable for:
(1) Evaluation of equipment in a high-temperature environment where solar
radiation contributes to differential heating or actinic (photochemical) effects. For
such an environment, use msthod 3505.3.

METHOD 501.3
501.3-2
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(2) Identification of time-dependent performance degradation mich occurs
during long-term storage in or expom to high t.enperaun‘es Such testi
144

J Py ead d men a s 'Y

require extended test exposures.) Selection of test duratioc

extended exposure would have to be based upon a gpecific te

congideration given to natural environmental testing.

[
C
o E:

(3) Equipment to be installed where the influence of altitude or cooling
air may be significant.

d. Seguence. (See General Requirements, S5.1.4) The high-temperature test is
usually scheduled early in the test sequence before initial dynamic transportation

i Ay NcARw A a W Sadw Ve=V 04— =

tests. This test may contr-ibut.e gignificantly to the results of low pressure testing
of seals.

e. Test variatio_r_xg. This method provides a choice of two subteastz: Procedures

I (Storage) and II (Operation).
(1) The test procedure selection is based upon:

(a) The operational purpose of the test item.

{b) The natural exposure Circumstances

(c) The test data required to determine whether the operational
purpose of the test item has been met.

(2) The related test conditions that may be used during the test are
determined by:

perature and humidity ranges of the
oyment area. :

ation of expogure at the deployment area.

sesw S=iVawagpmYE— = =32 SADUSWULS

1/ Critical components of the test item directly affect the functioning of equipment.
The tesperatures that these components experience are of prims concern, regardless of
the ambient conditions or gkin temperature of the test item The response
temperature(s) ig the result of the exposure which ig achieved from the temperature

cycle, duration, and thermal/physical properties of the equipment.

METHOD 501.3
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(d) Test item configuration (operational and storage).

1-3.1.2 Eatural exposure circumgtances. From the requiremesnts documsnt, determine
what high-temperature climatic exposure the test item is likely to experience

during the storage and operational phases of its lifs oycls. Alsc consider shether

e. Wind ventilated.
f. Above, on, or under the earth’'s surface.

I-3.1.3 Selection of test procedures(s). Two test procedures are included within

this method: storage and operation. Determine the procedure(s) to be used.

I-3.1.3.1 Procedure ]-Storage. Procedure I is used to determine how storage at high
a ratises affects the test itex's -‘etc,- and g.-?!er':-_.".ce. This test vrn_vv\eel_h__
includes exnom to high temneratures (and low humidity where applicable) that may be

—mms Vo= s ST il WY

enccuntered in the‘ test item's storage situation. The test oondit.iom and duration
can be established from field measurements or can be derived from information provided
within this procedure. There are two climatic regions (figure 4a, section 4) where .

- - __2 _ wy_a - _ =

high sborage temperatures are typically encountered: FHot Dry and Basic Hot. In each

tha tamt itam pav he
ing from

Abcce ~ldo—bdo madion o e v e o ma
of these climtic rsgions, the maximam responsas ‘uvu’nu ture of

higher than the maximum ambient air temperature because the heat
radiation ig greater on material than it iz on the free atmosphere. The storage
situation must be considered with respect to:

a. Exposure to solar radiation: Is this exposure directly on the test item,
shipping container, protective package shelter, etec.?

;
(%]
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c. Analysis of the path of heat transfer from the ambient air and solar
radiation to the test item.

1-3.1.3.2 Procedure II - Operation Procedure II is used to determine the performance
of the test item during exposure to high-temperature conditions. In most casmes, this
procedure shall be preceded by procedure I, unless the test item is not intended to be
stored in a high-temperature environment. The operational test differs from the
storage test in that the test item is conditioned to temperatures determined to be
applicable to or resulting from exposure in its operational configuration. Once
brought to this temperature, the test item is operated to determine performance
characteristics. The operational phase can be accomplished by:

a. Exposure to cyclic chamber conditions with the test item operating either
- mam  ola
I

Yo naniad s
wusly or dwing the pericd of assximam responss.

conti

b. Exposure to constant temperature where the test item will be operated
following test item temperature gtabilization. The temperature level for this
exposure will either be given by the requirements documents, derived from the field
data, or derived from the response to the cyclic chamber conditions.

I1-3.2 Choice of related test conditions. Having determined the operational purpose,
the natural exposure circumstances, and the test procedure(s), it iz necessary to
select the type of exposure. test temperature(s). test duration, test item
configuration, and any additional appropriate guidelines.

a. mx_m_ In order to determine the test temperatures, the way in
which the test item is exposed to heat must be determined first. The exposure

——— PpiymRpy g plppay | =Y maada o

conditions that mst be considered includs:

(1) Ambient air conditions. Of interest are the most severe conditions
that materiel, which could be deployed in any climmtic area of the world, would
experience when under cover in fully ventilated locations such as open cabins, sun-
shaded areas, and underside regions of aircraft where the test item is shaded from
direct solar heating. Ambient air temperature and humidity conditiong are those
measured in standard meteorological shelters at a height of 1.2 to 1.8 meters (4 to 6
feet) above the ground. If field data are not available, the conditions for this
exposure may be approximated from tables 501.3-1 and 501.3-11. Table 501.3-111 gives
a summary of high-temperature diurnal cycle ranges for different areas of the world.

METHOD 3501.3
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(2) Induced conditic». ‘iz te conditions are from the sams regions as the
ambient air conditions but with -in . «mnce made for the effect of solar heating.
These are typical conditions tc wh: . :aisriel is exposed whilie under cover where there
iz little or no ventilation ant wie . the sffactsz of soclar heating on the oover causes
a rige in the air temperature adijace .t to the materiel. Bamples of where thame

(a) Inside unventil:iled enclosures.

(6 5 °8
(c) Within aircraft sections having surfaces exposed to solar heating.
(d) Inside of tents.

(e) Under closed tarpaulins.

These conditions are not the temperatures attained by equipment., but rether the air
tenperature observed in various locations where -tcr:lol is operated
cycling conditions for this exposure are given in tables 3501.3-1 and

to be used only if appropriate field measured data do not exist.

g5
2
g

(3) Ewtreams indivved conditions Thesa conditions anae § el hark 1nna1|_a=

effects of solar radiation or other ethal hoct courcn Applicablo oondltlonl for
such testing include equipment that is employed in the open (for which mathod 505.3
should be used) and in enclosed compartments having glazed or transparent panels

{aircraft cockpits, vehicle compartimenis, etc.). Another consideration is the iocation
of equipment near heat-producing devices shich influsnce or intensily the air

tenperature surrounding the test item. These extrems induced conditions would be
applied by extending the levels of the temperatures given in tables 3%01.3-1 and 501.3-
II.

b. Tesi temperatureis). Determine the test temperatureis). I7f fieid

measurements of actual exposure and response are available, the chamber conditions
ghall be derived from these data Without avajilahility of field meammements. the

chamber conditions will be derived from the following infomtion and evaluations.

METHOD 501.3

501.3-6
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Table 501.3-11. High tesmpereture cycles, climatic category - Basic Hot 1/

! {___Awbient Alr Conditions : Induced_Conditions ;
! Time H Tesperature H Hamidity (] Tenperature H Humidity '
! of G0 em ! X BH ' ° ©m ; X PH !
{ Day ' : ' : ;
i 0100 : 33 (91) H 36 ! 33 1) ! 38 H
¢ 0200 : 32 {S0) ' 38 : 32 {90} H 38 H
¢ 0300 H 32 (90) : 41 H 32 (90) ! 41 :
¢ 0400 H 31 (88) H 44 H 31 (88) : 44 H
{ 0800 30 (86) : 44 ' 30 (86) ' 44 !
! 0600 ! 30 (88) ' 44 H 31 (88) t 43 H
i 0700 H 3i {88) i 41 H oS4 {83) H 3% H
{ 0800 H 24 {88 : 34 : 38 {(i101) H an: :
¢ 0900 ! 37 (99) H 29 H 42 (107) ' 23 H
: 1000 H 39 (102) H 4 ' 45 (113) ' 17 H
! 1100 H 41 (100) 4 21 H 51 (124) H 14 H
i 1200 H 42 (107) : 18 H 37 (134) H 8 H
i 1300 H 43 (100) H ic i o1 (i&Z%) i o :
T 1400 H 43 41 H 18 ! a3 (14%m) H a8 H
! 18500 H 43 (110) H 14 H 63 (148) H S H
! 1600 ' 43 (110) ! 14 H 62 (144) H 6 H
t 1700 H 43 (109) H 14 H 60 (140) H °  H
+ 1800 H 42 (107) H 15 H 57 (134) H 6 H
i 1900 H 40 (104) H 17 H 80 (iz2) H i0 H
i 2000 ! 38 (100) H 20 H 4 (111) H 14 H
¢ 2100 H s o : 22 H 3 (101 H 19 H
! 2200 H 335 (03) ¢ 25 H 35 (93) H 25 H
! 2300 : 34 03) H 28 H 34 93) H 28 ' '
! 2400 H 33 ©1) HE 33 H 33 on H 33 '
H : i H H :
17 AR 70-38 Arrgmt 1070
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Table 501.3-II1I. rabt e
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Northern Africa, luddio
Eagt, Pakistan and India,
southwestern United States

and northern Msxico

Hot (Al)

Many parts of the world,
. extending outward from hot ‘
- category of the United States,
Mexico, Africa, Asia, and
mstralis, southern Africs,

South America, southern Spain

SOLELE8II I8

and southwest Asia.

Basic Bot (A2) 30 - 43

(86-110) .

(86-145)
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equipment-made environmental f‘ctors

2/ The term “induced” u!m to. t.-m.mt.up.- u:ultml in lm. D.l"t !ron manmade or

(1) Storage test: The test tenperatures for storage test exposures

should include cyclic conditions that are derived irom the natural diurnal

cycies. The cycles provided in tables 501.3-I and 501.3-II and information in I-
3.2a(3) are t.1= extrems -_-*.en.. clogical and induced diurmal cycles for major world

areas. The h-:u-.t\n'-m given u-; based on.a.frequency of one percent of

mnod by the climatic ngion of interest. The map 1n G.noml Boquimnts.

figure 4, shows the boundaries of the areas oi concern. The chamber air

temperature and humidity conditions can be derived or calculated from the the
3.

analysis of the storage situation (I-3.1.3.1) and the cycles provided in tables
501.3-I and 301.3-1] and in I-3.2a(3). The values given in the tables represent
the conditions of air within the storage place or adjacent to the test item
Dcrivation of the actusl test tenperatures must consider the thermal path to the
test item, type of heat transfer, mass of the test item in relation to the mass
of the surrounding air, and other empirical and thermal propert!os of t.ho test
4 & o
4 VIR -
(2) Operational test: The chamber air temperature for the oi:orational
test can be derived from an analysis similar to that performed for the storage test.
Consideration of all of the probable exposure gituations must be based on the

AN RNY 2
WELAKBIN IV A o F

501.3-9
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Because procedures I and Il expose the test items to cyclic temperatures, the
nuaber of cycles is critical. : {Cycles are¢ 24-bour peﬂoﬂc mlou oth.ﬂd.n
specified.)

(1) Storege. The nimber of cycles required is that which will matisfy the
design roquim Since little is known about how to time-compress this test, the
of saven to coincide with

s % LN SET

bou-._‘oﬁ mmmmm

.
»
A
2
1
3

extended storage, critical test items, or test items determined to be very sensitive
2 AR A e A o AR .y Py P d — - et A st emas Alabd Sla

%0 high temperature, the number of cycles shoul
dezign requirsssntis are ==t¢.

(2) Operation. The minimm number of cycles for the operational exposure
test is three. This number should be sufficient for ths test item to reach its
maximmm response temperature. Amlnofmmwcluuwm C
repeated uq:crat.un response is difficult to obtain. -

d. Test item configuyration. Determine the test item configuration. The
anticipated configuration(s) of the test item during storage and operation should be
used during the test. As a minimwm, the following conngu'cuonl should be
considered:

AIFFIIAN
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