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IEEE Standards

 

 documents are developed within the IEEE Societies and the Standards Coordinating Committees of the

IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards through a consensus develop-

ment process, approved by the American National Standards Institute, which brings together volunteers representing varied

viewpoints and interests to achieve the final product. Volunteers are not necessarily members of the Institute and serve with-

out compensation. While the IEEE administers the process and establishes rules to promote fairness in the consensus devel-

opment process, the IEEE does not independently evaluate, test, or verify the accuracy of any of the information contained

in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or other dam-

age, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly resulting

from the publication, use of, or reliance upon this, or any other IEEE Standard document.

The IEEE does not warrant or represent the accuracy or content of the material contained herein, and expressly disclaims

any express or implied warranty, including any implied warranty of merchantability or fitness for a specific purpose, or that

the use of the material contained herein is free from patent infringement. IEEE Standards documents are supplied “

 

AS IS

 

.”

The existence of an IEEE Standard does not imply that there are no other ways to produce, test, measure, purchase, market,

or provide other goods and services related to the scope of the IEEE Standard. Furthermore, the viewpoint expressed at the

time a standard is approved and issued is subject to change brought about through developments in the state of the art and

comments received from users of the standard. Every IEEE Standard is subjected to review at least every five years for revi-

sion or reaffirmation. When a document is more than five years old and has not been reaffirmed, it is reasonable to conclude

that its contents, although still of some value, do not wholly reflect the present state of the art. Users are cautioned to check

to determine that they have the latest edition of any IEEE Standard.

In publishing and making this document available, the IEEE is not suggesting or rendering professional or other services

for, or on behalf of, any person or entity. Nor is the IEEE undertaking to perform any duty owed by any other person or

entity to another. Any person utilizing this, and any other IEEE Standards document, should rely upon the advice of a com-

petent professional in determining the exercise of reasonable care in any given circumstances.

Interpretations: Occasionally questions may arise regarding the meaning of portions of standards as they relate to specific

applications. When the need for interpretations is brought to the attention of IEEE, the Institute will initiate action to prepare

appropriate responses. Since IEEE Standards represent a consensus of concerned interests, it is important to ensure that any

interpretation has also received the concurrence of a balance of interests. For this reason, IEEE and the members of its soci-

eties and Standards Coordinating Committees are not able to provide an instant response to interpretation requests except in

those cases where the matter has previously received formal consideration. 

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership affiliation with

IEEE. Suggestions for changes in documents should be in the form of a proposed change of text, together with appropriate

supporting comments. Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE-SA Standards Board

445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331

USA

IEEE is the sole entity that may authorize the use of certification marks, trademarks, or other designations to indicate com-

pliance with the materials set forth herein.

Authorization to photocopy portions of any individual standard for internal or personal use is granted by the Institute of

Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright Clearance Center. To

arrange for payment of licensing fee, please contact Copyright Clearance Center, Customer Service, 222 Rosewood Drive,

Danvers, MA 01923 USA; (978) 750-8400. Permission to photocopy portions of any individual standard for educational

classroom use can also be obtained through the Copyright Clearance Center.

Note: Attention is called to the possibility that implementation of this standard may require use of subject mat-

ter covered by patent rights. By publication of this standard, no position is taken with respect to the existence or

validity of any patent rights in connection therewith. The IEEE shall not be responsible for identifying patents

for which a license may be required by an IEEE standard or for conducting inquiries into the legal validity or

scope of those patents that are brought to its attention.
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Introduction

 

(This introduction is not part of IEEE Std 1478-2001, IEEE Standard for Environmental Conditions for Transit Rail Car
Electronic Equipment.)

 

This standard establishes environmental conditions under which transit rail car electronic equipment shall

both operate and/or survive. Environmental conditions specified include: temperature, humidity, vibration,

mechanical shock, corrosives and abrasives, precipitation, flooding, ultraviolet radiation, and altitude. This

standard does not cover electromagnetic interference (EMI) or radio frequency interference (RFI). Environ-

mental conditions depend upon equipment location such as vehicle exterior—axle mounted, truck sprung

and body mounted and vehicle interior—non-conditioned and conditioned.
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 Chair
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Vice Chair

 

Judith Gorman,

 

 

 

Secretary

 

*Member Emeritus

Russell E. Jackson
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Gary S. Robinson
Akio Tojo
Donald W. Zipse

Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 16:44:35 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1478-2001

http://www.avadocuments.com/doc/ieee-1478-2001
http://www.avadocuments.com/doc/ieee-1478-2001


 

iv

 

Copyright © 2001 IEEE. All rights reserved.

 

Also included is the following nonvoting IEEE-SA Standards Board liaison:

 

Alan Cookson, 

 

NIST Representative

 

Donald R. Volzka, 

 

TAB Representative

 

Andrew D. Ickowicz

 

IEEE Standards Project Editor
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IEEE Standard for Environmental 
Conditions for Transit Rail Car 
Electronic Equipment

 

1. Overview

 

1.1 Scope

 

This standard specifies baseline environmental conditions under which transit rail car electronic equipment

shall both operate and/or survive. Special requirements anticipated for applications that have environmental

conditions outside these baseline conditions are neither covered nor intended herein. Environmental condi-

tions include: temperature, humidity, atmospheric pressure, water, corrosive elements, and vibration/shock.

These conditions depend upon equipment location such as under car, interior, truck mounted, and carbody

mounted.

 

1.2 Purpose

 

The purpose of the standard is to provide a baseline for contract specifications, design and manufacture of

electronic equipment to be supplied for transit rail cars to eliminate unnecessary variability in specifications,

allowing manufacturers to provide consistent product lines that can meet the needs of the industry, save costs

and improve reliability.

 

2. References

 

This standard shall be used in conjunction with the following publications.

ASTM-B-117, Test Method for Salt Spray (Fog) Testing.

 

1

 

ASTM-B-368, Copper-Nickel-Chromium Electrodeposited Coatings, Method for Copper-Accelerated

Acetic-Acid-Salt Spray (FOG) Testing (CASS-TEST).

Local Climatologic Data, Annual Summary with Comparative Data, National Oceanic and Atmospheric

Administration, 1994.

 

1

 

ASTM publications are available from the American Society for Testing and Materials, 100 Barr Harbor Drive, West Conshohocken,
PA 19428-2959, USA (http://www.astm.org/).
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MIL-STD-810E, Environmental Test Methods Guidelines, September 1, 1993.

 

2

 

Weather of U.S. Cities, Fifth Edition, Volumes 1 and 2, James A. Ruffner and Frank E. Bair, Gale Research

Company, Detroit Michigan, 1996; Library of Congress Card Number 87-11869, ISBN 0-8103-5525-6.

 

3. Definitions, abbreviations, and acronyms

 

3.1 Defintions

 

For the purposes of this standard, the following terms and definitions apply. IEEE 100, 

 

The Authoritative

Dictionary of IEEE Standards Terms

 

, Seventh Edition [B1]

 

3

 

, should be referenced for terms not defined in

this subclause. 

 

Webster’s New Collegiate Dictionary

 

 [B2] shall apply otherwise.

 

3.1.1 Authority Having Jurisdiction:

 

 The entity that defines the contractual (including specification)

requirements for the procurement.

 

3.2 Abbreviations and acronyms

 

ASCE American Society of Civil Engineers

AREMA American Railway Engineering and Maintenance of Way Association

ASTM American Society for Testing and Materials

IEC International Electrotechnical Commission

IEEE Institute of Electrical and Electronic Engineers

ISO International Organization for Standards

NOAA National Oceanic and Atmospheric Administration

SAE Society of Automotive Engineers

 

4. Standard enivironmental conditions

 

Users of this standard are reminded that these are general environmental limits that may need to be supple-

mented in accordance with site and/or application specific conditions. The user is advised to review local

ambient conditions. For specifying site-specific design climatic values Local Climatologic Data, Annual

Summary with Comparative Data

 

4

 

, provides a basic compilation of low, high, and mean values of tempera-

ture, humidity, steady and gusting winds, rainfall rates, and other climatic characteristics as compiled by the

National Oceanic & Atmospheric Administration (NOAA). Weather of U.S. Cities, Fifth Edition, Volumes 1

and 2, summarizes the NOAA data in convenient form.

Where the proposed site is located within a microclimate, data from these sources should be augmented with

local Weather Bureau data.

Testing methods identified herein are solely intended to unambiguously define the environmental require-

ments. This standard does not impose any requirements concerning whether or how many times tests are to

be conducted to verify conformance to these environmental requirements. However, in the event it is desired

to verify conformance to this standard, testing shall be per the methods identified in this clause.

 

2

 

MIL publications are available from Customer Service, Defense Printing Service, 700 Robbins Ave., Bldg. 4D, Philadelphia, PA
19111-5094.

 

3

 

The numbers in brackets correspond to those of the bibliography in Annex A.

 

4

 

Information on references can be found in Clause 2.
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4.1 Temperature, relative humidity, vibration, mechanical shock, corrosive and 
abrasive environment

 

Five ambient environmental conditions are defined as follows:  

 

E1. Vehicle Exterior, Truck Unsprung

 

—Equipment is mounted on “unsprung” components of the truck, such

as wheels and axles.

 

E2. Vehicle Exterior, Truck Sprung

 

—Equipment is mounted on the sprung part of a truck.

 

E3. Vehicle Exterior, Body Mounted

 

—Equipment is mounted on the car body in space outside the enclosed

areas of the vehicle.

 

E4. Vehicle Interior, Non-Conditioned

 

—Equipment is mounted in the enclosed interior spaces of the vehicle

that are not environmentally conditioned.

 

E5. Vehicle Interior, Conditioned

 

—Equipment is mounted in the enclosed interior spaces of the vehicle that

are environmentally conditioned.

The parameter limits for each of the above ambient environments are specified in Table 1 and in 4.1.1

through 4.1.6:

 

4.1.1 Ambient storage temperature

 

The specified temperatures are the lowest and highest ambient temperatures expected to be experienced

during storage or in service with power off. Equipment is not expected to be capable of operating at these

temperatures, but shall survive them without damage or degradation. For verification of compliance with this

standard, the ambient temperature is the temperature at which a test chamber shall be maintained while test-

ing the equipment.

 

4.1.2 Ambient operating temperature

 

The temperatures specified in Table 1 are the lowest and highest ambient temperatures under which the

equipment shall start and operate within its specified performance parameters during normal operation. For

verification of compliance with this standard, the ambient temperature is the temperature at which a test

chamber shall be maintained while testing the equipment. Equipment shall begin its initialization process

within 30 seconds of applying power within the temperature limits of Table 1.

All equipment under test verification shall be tested in the production and application configuration with no

additional internal or external fans or heaters added for the purpose of passing the temperature extremes test-

ing. Temperature testing shall include a minimum of 4 hours soak time at each temperature extreme after test

chamber temperature stabilization.  

 

NOTE—Active heating and cooling may not suitable for certain critical equipment.

 

4.1.3 Ambient relative humidity

 

The equipment shall be operated or stored without damage or degradation at the specified ambient non-

condensing and condensing humidity. The specified humidity is for an ambient operating temperature of

30˚C and storage temperature of 60˚C. “Non-condensing” is a condition where equipment is at or above dew

point temperature and liquid water is not condensing on the inside or outside surfaces of the equipment.
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4.1.4 Vibration

 

Equipment shall withstand the Table 1 vibration environments in all shipping, storage and operating modes

without damage, degradation, or abnormal operation.

To verify that the equipment can withstand the operating environment vibration tests shall be performed

according to the following procedures:

a) The equipment shall be subjected to sinusoidal cycling along each of the three mutually perpendicu-

lar axes. Each cycle shall consist of a sine sweep from 5 Hz to 1000 Hz and back to 5 Hz for condi-

tions E1, E2 and E3 of Table 1 and from 5 Hz to 200 Hz and back to 5 Hz for conditions E4 and E5

of Table 1. During each sine sweep, the frequency of applied vibration shall be swept over the spec-

ified range logarithmically. Sweep times shall be 12 minutes for the 5 Hz–200 Hz–5 Hz range and 17

minutes for the 5 Hz–1000 Hz–5 Hz range. These sweep times are equivalent to a logarithmic sweep

rate of approximately 0.9 octave per minute. Twenty (20) complete sine sweep cycles shall be

applied along each of the three mutually perpendicular axes. Test durations for each axis shall be 4

hours for the 5 Hz–200 Hz–5 Hz sweep case and 5 hours 40 minutes for the 5 Hz–1000 Hz–5 Hz

sweep case. Input vibration levels shall be as specified in Table 1. Each sine sweep consists of a con-

stant displacement input over the initial low frequency range, followed by a constant acceleration

input over the remainder of the frequency range up to the peak frequency.

b)

 

Exploratory Sine Sweep:

 

 It is recommended that an exploratory sine sweep test be conducted during

the design phase to identify equipment resonances and potential problem areas. This test should be

conducted at a vibration level of 1.3 mm peak-to-peak displacement (5–14 Hz) and an acceleration

input of 5m/s

 

2

 

 peak over the remaining frequency range for the appropriate conditions where the

equipment is applied as specified in Table 1.

c)

 

Equipment Mounting Technique:

 

 The equipment shall be attached directly to the vibration exciter or

transition table. For large equipment items that do not conveniently fit the vibration exciter or transi-

tion table, a rigid fixture shall be used to connect the equipment item to the exciter or transition

table. The rigid fixture shall be capable of transmitting the vibration conditions specified herein. The

input control sensing device(s) shall be rigidly attached to the vibration table, or fixture if used, as

near as possible to the attachment point(s) of the test item.

Equipment that is normally vibration-isolated in service shall use the service isolators when

mounted for the vibration tests.

d)

 

Test tolerances:

 

 The tolerances for the test conditions shall be as follows:

Vibration Frequency:  ± 2 percent or ± 0.5 Hz for frequencies below 25 Hz

Vibration Amplitude:  ± 10 percent

e) In the sweep test, sufficient number of accelerometers shall be used to identify vibration characteris-

tics of those units or subassemblies, which are susceptible to the vibration, representative of other

units, and/or critical to performance of the equipment.

 

4.1.5 Mechanical shock

 

Equipment shall withstand the Table 1 shock conditions without damage, degradation, or abnormal opera-

tion. The equipment shall be capable of withstanding six shock pulses of terminal-peak sawtooth shape

along each of the three mutually perpendicular axes (three shock pulses in each positive direction and three

shock pulses in each negative direction). The peak value (P) and duration (D) of each shock shall be as spec-

ified for the particular equipment class in Table 1. A 3-axis shock pulse test shall be used to confirm compli-

ance with these requirements. The equipment shall function properly without failure after being subjected to

these shock pulse tests. Shock pulse tolerance limits are as specified in Figure 1.
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4.1.6 Corrosive/abrasive environment

 

The following shall apply to exterior equipment under environmental conditions E1, E2, and E3 of 4.1.

 

4.1.6.1 Salt fog

 

Exterior equipment shall be capable of operating in or protected from heavy salt spray, as would be experi-

enced in seacoast areas, and in the vicinity of salted roadways. The salt fog test shall be performed using

apparatus qualified to the standards contained in Test Method 509.3 of MIL-STD-810E. A five percent salt

concentration, by weight, shall be used. SO

 

2

 

 shall be injected as specified in ASTM-B-117 and ASTM-B-

368. The equipment under test shall be capable of passing the salt fog test when tested in the context of Test

Method 509.3 of MIL-STD-810E. 

The equipment under test shall function without damage, degradation, or abnormal operation during and

after being subjected to the specified salt fog testing. The equipment under test shall also meet the failure

requirements of Section 5.2.7 and paragraph I-4.1 of Method 509.3 of MIL-STD-810E.

 

4.1.6.2 Sand and dust

 

The equipment shall function properly without damage, degradation, or abnormal operation during and after

being subjected to the sand and dust test of Test Method 510.3 of MIL-STD-810E, where the sand and dust

particles vary in size from 1 to 650 micrometers in diameter.

 

4.1.6.3 Blowing sand

 

The blowing sand testing procedures, as specified in Test Method 510.3 of MIL-STD-810E, shall be

required to be performed on exterior equipment. The sand composition used as test media for this test shall

be as specified in paragraph I-3.2, subparagraph (d.) of MIL-STD-810E. The sand concentration shall be

maintained at 1.1 g/m

 

3

 

. The air velocity shall be 29 m/s. The test shall be run for a duration of 90 minutes

per equipment face, with the air velocity oriented perpendicular to each of the equipment faces in turn. The

equipment shall function properly without damage, degradation, or abnormal operation during and after

being subjected to the specified testing.

 

4.1.6.4 Blowing dust

 

The blowing dust testing procedures, as specified in Test Method 510.3 of MIL-STD-810E, shall be

performed on exterior equipment. The dust composition used as test media for this test shall be as specified

in paragraph I-3.2, subparagraph (d.) of MIL-STD-810E. The dust concentration shall be maintained at 10.6

g/m

 

3

 

. The air velocity shall be 8.9 m/s. The test shall be run for a duration of 6  hours at 23˚C and 6 hours at

the specified high operating temperature of the equipment. See Table 1 for specified high operating tempera-

ture for each equipment category.

The equipment under test shall function properly without damage, degradation, or abnormal operation dur-

ing and after being subjected to the specified sand and dust testing. The equipment under test shall also meet

the failure requirements of Section 5.2.7 and paragraph I-4.1 of Method 510.3 of MIL-STD-810E.

 

4.1.6.5 Contaminants

 

Equipment should be capable of resisting the effects of contaminants that may penetrate into the equipment.

Exterior equipment should function without experiencing degradation in performance and reliability in the

presence of high-pressure water, and as a minimum, but not limited to the following list of contaminants:
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— Iron dust

— Oil vapor

— Oxides of nitrogen

— Ozone

— Carbon dust

— Copper dust

— Hair

 

4.2 Precipitation and flooding

 

Exterior mounted car equipment (environmental conditions E1, E2, and E3 of 4.1) is to be protected against

rain, flooding, snowfall, and icing to operate successfully and without damage in the following conditions:

 

4.2.1 Rain

 

Exterior vehicle equipment shall be capable of operating in rain at a minimum rate of 13 cm/h and an accom-

panying wind speed of 18 m/s. The equipment shall function properly when tested in accordance with Test

Method 506.3, Procedure I of MIL-STD-810E.

The equipment under test shall function properly without failure after being subjected to the specified rain

testing. The equipment under test shall also meet the failure requirements of Section 5.2.7 and paragraph I-

4.1 of Test Method 506.3 of MIL-STD-810E. 

 

4.2.2 Snowfall, flooding and icing

 

Snowfall, flooding and icing requirements are not specified in this standard. It is recommended that the

designer consider local conditions for these requirements.

 

4.3 Ultraviolet radiation

 

Materials normally exposed to the sun should be selected to minimize the deleterious effects of ultraviolet

radiation.

 

4.4 Altitude

 

The equipment shall function properly in the altitude range of -100 m to 3,000 m with respect to sea level.
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Table 1—Environmental parameter limits

 

Parameter Condition
E1. Vehicle 
exterior, 

axle mounted

E2. Vehicle 
exterior, 

truck mounted

E3. Vehicle 
exterior, 

body mounted

 E4. Vehicle 
interior, 

non-conditioned

 E5. Vehicle 
interior,

conditioned

 

Temperature

 

Operating

 

Minimum
Maximum

 

Storage

 

Minimum
Maximum

-40

 

˚

 

C
+70

 

˚

 

C

 

a

 

-55

 

˚

 

C
+85

 

˚

 

C

-40

 

˚

 

C
+70

 

˚

 

C

 

a

 

-55

 

˚

 

C
+85

 

˚

 

C

-40

 

˚

 

C
+70

 

˚

 

C

 

a

 

-55

 

˚

 

C
+85

 

˚

 

C

-40

 

˚

 

C
+70

 

˚

 

C

 

a

 

-55

 

˚

 

C
+85

 

˚

 

C

-25

 

˚

 

C
+70

 

˚

 

C

 

a

 

-55

 

˚

 

C
+85

 

˚

 

C

Relative 
Humidity

 

Operating 

Storage

 

10–100%
Condensing

10–100%
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Figure 1—Mechanical shock pulse configuration and tolerances
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Annex B

(informative) 

Excerpts from MIL-STD-810E

A new version of MIL-STD-810 (MIL-STD-810F) has been released. This version no longer includes the

rain, salt, sand, and dust tests in version E, which have been referenced in this standard. Therefore, the rele-

vant sections of MIL-STD-810E are included here as an informative annex.
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(3) a anvi ~tal and operating conditions under *ich the

mwmrenmnts ~ -.

(4) llae type axd calibration stat- of data recording and analysis

=@mt ad i.n8~ tatiom .

In addition, the ~ da- should be analyzed and forxmtted to be caqatible ulth
the specific test procd- for tiich they are being considered.

c. hta ~ tity. Sufficient data are needed to adequately de~crib the
conditions being evaluated. but the mquhwmmts for sufficiency will vary with the
envimnnmntal coxxlitions, physical and per for-ce characteristics of the Mu&are
type, and ~ needs. (%nsideration shall be given to:

(1) Tln rN&er and nature of W data ~t points.

(2) The mmber and #cope of triala conducted to record data.

~ engineerhg juigmnt nmy be required to asaess the appl icabi 1ity of data hen
constraints 1imit the ntmber and location of lmaslme =nt points.

5.1 t cudi t%oms Unlass otbrwiSe Specifid herein or in the equi~t
specifiaa$ion. Wurernnta and te8t8 ahal 1 be made hat the fo 1 lowing
-Conditiom : -

a. stand4ud* ient. Anbient xwwwwmmts and checks (e.g., pre- and post-test)

are co~ at room ambient conditims au followe:

Temperatm: 25% ~10% (77? 518%

rnlative Innldity: Uncontrolled room &lent

A~~@ ~: site pres8ure

b. Co&ollati d ient?. Mbn the ~ient condition8 -t be closely control laci,
the following shall be nmintained:

Tenqxmatwe 23% (73- 23.6%

-lative hunidity: 50 percent 25 pe~nt

A~Pic pesswe : 96.45 +6.6 ~a
. -10.0

—

(725 ’50-,0 lullfig)

(28.5 +2.0 ~
-3.0 “

-n

10

mm u
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5.1.1  Tolerances for test conditions.  Unless otherwise specified, tolerances for test conditions shall be as
follows:

a.  Temperature.  The test item shall be totally surrounded by an envelope of air (except at necessary
support points).  The temperature of the test section measurement system and the temperature gradient
throughout this envelope, which is measured close to the test item, shall be within +2�C (+3.6�F) of the test
temperature and shall not exceed 1�C per meter or a maximum of 2.2�C total (equipment nonoperating).

b.  Pressure.  +5% (+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%.

g.  Time.  Elapsed time shall be measured with an accuracy of +1%.

h.  Air velocity.  Air velocity shall be within 10% of specified value.

5.1.2  Accuracy of test instrumentation calibration.  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 meet the requirements of ANSI NCSL Z540–1 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 is traceable to the National Standards via
primary standards.

b.  Have an accuracy of at least one–third the tolerance for the variable to be measured.  In the event of
conflict between this accuracy and a requirement for accuracy in any one of the test methods of this standard,
the latter shall govern.

5.1.3  Stabilization of test temperature

5.1.3.1  Test item operating.  Unless otherwise specified, temperature stabilization is attained when the
temperature of the operating part of the test item considered to have the longest thermal lag is changing no
more than 2.0�C (3.6�F) per hour.

Supersedes page 11 of MIL–STD–810E
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5.1.3.2  Test item nonoperating.  Unless otherwise specified, temperature stabilization is attained when the
temperature of the operating part of the test item considered 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 members are not
normally considered 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 sequence..  Experience has shown definite advantages to performing certain tests immediately
before, in combination with, or immediately following other tests.  Where these advantages have been
identified, guidance has been put in I–3c of the test methods and shall be followed.  Other sequences and
combination consistent with 1.2 and 4.2.1 of General Requirements may be used with the permission of the
acquisition agency.

5.1.5  Test procedures.  Guidance for choosing 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 similar equipment (see 4.3).  When specific measured
data are not available, the test characteristics shall be tailored using the guidance found in section 5.

5.2  General test performance guidance.

5.2.1  Pretest performance record.  Before testing, the test item should be operated at standard ambient
conditions (see 4.4) to obtain and record data determining compliance with the requirements document(s)
and for comparison 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 (as applicable):

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

b.  Additional evaluation criteria (in addition to 5.2.7).

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

REPRINTED WITHOUT CHANGE
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) b. Electrical connections normally used in service but not in test shal 1 be,
provided with electrical connectors having d- cables with protected terminations.

Such mechanical connections shal 1 also be protected.

. For tests tin temperatm valms are control led. the test chamber shal 1 be
at s&dard ambient conditions-ti” the test item is instal led or w specified in

the individual xmthods. ~ . i,>
— .

d. The teat item shal 1 *’ operated acoording to the applicable technical order
or technical manual, ~en available, to determine that no mal ftnction or damge has
resulted fmm faulty instal lation or handling. The requirenmnt to operate the teat
item after its instal lation in the test facility applies only -n the item is
required to operate during the teat.

e. Test itm shal 1 b’ p&itloned at 1east 15 em (6 inches) from each other

or fmm =1 1s, floors, ce$ ~S~-sf”etci “to al low for adequate circulation.. .- 1 -p””-

f. If the item tO be “~s~--~–~ists of several separate units, these units nny
be tested separate 1y provided the functional aspects are tintained as defined in the

~re=nti d ocuumt.
..

5.2.3 Performance check durin@ tes%. men operation of the test item is required
during the teat exposure, suitable tests shal 1 be per fornmd to determine tither the
test exposure is prod~ing ahanges in per fommnce -en conpared with pretest data

.
\ 5.2.4 Interrug ted tests. Unle8S Othe&ae specified in the individml umthods, the

fol lowing ~ures shal 1 be fol 1- men a tegt is interrupted. Any deviation from
this guidance shal 1 be explained in the test report.

5.2.4.1 In-tolerance inte rruptions. Interruptions dining &i& the prescribed test

tolerances are not exceeded shal 1 be considered as part of the total test duration.
(no al lomnce is necessary if exposure to the proper teat levels R8 maintained. )

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

a Undertist. If test tolerances have been exceeded resulting in an wxiertest
condition, the test xmy be resumd from the point at hich tolerances ~~
exceeded f01 lowing reestabl ishmnt of prescribed conditions (except as noted in
the indivihl -thods), and extended to insure that the prescribed test cycle is
achieved.

b. overtest. If an overtest condition occurs, the preferable cotrae of action
is to stop the test and start over with a ~ teat itela ~ver, if any dannge ia a
direct result of the overtest conditions and wi 11 not affect other test i tern

13
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1* mo

I

IYes

S&&llea

2b

Kms:

1. Conttnw test (see methods); ●xtend test time If necessary.

2. Alternatives:

a. Restart ●t tbe

b. Complete the test with undamaged or repaired test ltern.
( MOTE: Iest results will be invalid if ●n $tern failure occurs.)

FIGURE 4. Interrwted test cvcle lofilc - Nkthods 503.3, 506.3+
%iii.3, 511.3s 514.4. 516.4, and 519.4
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) characteristics, or if the item can be ~epaired, the test may be reswed and extended
as in the undertest condition. If an item failure occurs during the rexminder of the

test, the test results shall & considered invalid.

5.2.4.3 Methods 500.3,4501.3. 502.3, 505.3, 500.4, 509.3, 512.S. 513.4. 520.1 and

521.1. Each of these -thods dontains guidance for handling out-of-tolerance-test

interrupt ens. Any such interruption wst be carefully analyzed. If the decision is

tie to continue testing from the point interruption, to restart the last
successfully couple- test cycle, or to restart the entire test with the ~ te8t
item, and a failure ~. it is essential to consider the possible effect of the
interruption or of the extended length of the test.

5.2.5 Conbined tests. Combinations of tests may produce a mre realistic

representation of the effects of the environmmt than a series of single tests can.
Coni3ined testing is ~--

Po8t-test data. At the completion of each environmental test, the test item
shall be inspected in accordance with the equipmmt specifications, and the results
shall be conpared with the pretest data obtained in accordance with 5.21. Post-test
data shall incluie:

a. Couplete identification of all test equi~t and accessories.

b. The actual test ~nce (program) used.

//
c. Deviation f3wn the planned test program.

d. The roomanbient test wnditions recorded periodically during the
test period.

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

g. Other
do~nt(s).

data as specified in the individual umthoda

5.2.7 Failure ite ri- Fail- of the test item to reset

following corxlitions till mnstiitute a test item failure.

or equipamnt requirenmnts

any one of the

a. Deviationof nmnitored fmctional paraamter levelabeyond acceptable limits
established in 5.2.1 and specified in the requimnwnta d ocuwmt.

NUX’E: Certain types of ~prmmt (e.g., ~pell-- and electrically driven devices)
are often expected to dewnstrate legser performance at an environnmntal extre~,
particularly low temperature. A failure wuld occur only if degradation is nrme than
permissible.

b. Nonfulfill=nt of safety requirenmnts or the development of eafety hazards.

15
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c. Xaafulfiu-nst of SpWific test item requi ralusnts .

d- (%sq@s to the test i- *kh could prevent tha equipomt fmm nmeting its
intended Sarviae life or hntenance requirenumts. (For ●xaapl e: Corroded 011 drain
pl* ~t h ~ with qlac.ifiad tools. )

..

e. Ikviatlm fm klMWd anvi ronsmntal XWqUlrelmnts .
7

s.2a t Cri teria Any additianl or different fail-
Crituria shall b m spmcified in the equi~t Speafioathn.

5.2.9 plwi environlm?ntal tast report Shal 1 be coqleted
aem~ to DID 1)1—~.

--- \

hotl~ , hot/hunid (OF

land area8 *re the Varlm

5.3.2 J)el id~tia of c1 ~ ~ t- a. The c1 inte typu are distinguished
primrlly W ~tlNl , ami 8ecmdarily by hwnidity .

* B* -cl tmllt~ *i -. Thi# region incluies nnst of the l-latittie
daaerts In theso areas, f=q=~atws above 43°C (1100F)
~ fmqmNily. tnrt except for a few specific places, tenperaturw wi 11 se 1ciomtn3
above 40% (12U%. In winter, ~rature8 are likely to be in the ~ range a8

for W “be9i8- cl irntic region. If nmteriel is designed only for the hot clinmti,
a specially tail- low tanperature design value should be so-t. Snml 1 portions
of this ama m ~tim subject to very high abgolute ~dity, although the
higha8t temperatarw ami highest dewpoints do not ~ at the sam tinm.

b. l%c80 regions inclula the -t dem$ely populated
and h-avily inckstrimlized par{s of the world as wel 1 as the humid tropics. The
entire ~ of tmsic clestgn conditions does not necessarily occur in any one place.
- Single ~ition (high temperature, low tenprature, high hunidity) occurs in a
wide area ~ taken together, the design V&~W8 should PEY3Vi& for satisfactory
equiprnnt throughout the area. Tropical areas are included in this c1 imate type
~ -ir ~~ is quite mde~ate. and their humidity levels ~ -led in
the tid- Iatitdes. mm faatuw of tb tmpios s ~t for equl~nt design Is
the pi~ Of hl~ huidity OV@F 1- wpiodsl of ti~. This condition not only

~- ~m m * an ~llent envirOmlmn t fcm insect d micawbio 1ogical

-- (
,.
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