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1. This standard has been approved by the Department of Defense and is published to
establish environmental test methods for equipment.

2. Use of this standard by activities, departments, and agencies of the Department of
Defenges eshall ha mandatnry afartive an dnto of jgana
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3. Recommended corrections, additions, or deletions should be aadressed to:

Commander, Systems Engineering Group
Attn: SEG, (SEPS) .
Wright-Patterson AFB, Ohio 45433
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ENVIRONMENTAL TEST METHODS

1. SCOPE
1.1 Purpose. This standard establishes
£

uniformn environmental test methods for
determining the resistance of equipment to
the effects of natural and induced environ-
ments peculiar to military operations, The
test methods contained herein are intended:

(a) To specify environmental condi-
tions obtainable in the laboratory,
such that if an item is exposed
to these conditions and continues
to operate in a satisfactory man-
ner, a high degree of confidence
will have been established that
the item could survive the field
environment during its expected
service life. The tests described
herein are not to be interpreted
as an exact and conclusive re-
presentation of actual service
operation.

{b) To describe in one standard (1)
all of the test methods of a sim-
ilar character which appeared in
the various joint or single service
specifications, (2) those newly-
developed test methods which are
feasible for use by more than one
service, and (3) the recognized
extreme environments, particu-
larly temperatures, barometic
pressures, ete.,, at which equip-
ment will be tested under some
of the presently standardized test-
ing procedures. By so consolidat-
ing, these methods may be kept
uniform and thus result in con-
servation of equipment, man-
hours, and testing facilities. In
achieving these objectives, it is
necessary fo make each of the
general test methods adaptable

to a2 broad range of equipment.

(¢) To standardize environmental fests

in order to obtain, as much as
possible, reproducib’e test results.

1.2 Application of test methods. Test
methods contained in this standard apply
broadly to all items of equipment and gen-
erally represent the extreme conditions
which usually constitute the minimum ac-
ceptable conditions. WHEN IT IS KNOWN
THAT THE EQUIPMENT WILL EN-

CATINTID CANTVITIONG MNAD T QW‘]’F‘DF‘
LAUEY L LD UIN BT L IVING VIV Oa

OR LESS SEVERE THAN THE ENVI-
RONMENTAL LEVELS STATED HERE-
IN, THE TEST MAY BE MODIFIED BY
THE EQUIPMENT SPECIFICATION.

1.3 Numbering system. The test methods
are numbered sequentially as they are in-
troduced into this standard with the first
method being number 500.

1.4 Revision of standard. Any general re-
vision of this standard which results in a
revision of sections 1, 2, or 3 will be indicated
by a revision letter after this standard num-
ber, together with the date of the revision,

1.5 Revision of test méthods. Any revision
of test methods is indicated by a decimal
following the method number. For example,
the original number assigned to the first test
method is 500; the first revision of that
method is 500.1, the second revision is 500.2,
ete,

1.6 Method of reference. Test methods
contained herein shall be referenced by speci-

fying:
(a) This standard number.
{b) Method number,

(c) Procedure number and the details

iRad +3.
as BFC\«IIICU ll.l lvllt: outillllaly pdala-

graph.

2. REFERENCED DOCUMENTS

2.1 The following documents, of the issue
in effect on date of invitation for bids or
request for proposal, form a part of this
standard to the extent specified herein:
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SPECIFICATIONS
MILITARY
MIIL-S-901 — Shock Tests, H.I.

(High - Impact),
Shipboard Machin-
ery, Equipment and
Systems, Require-
ments for

MIL-E-2036 — Enclosure for Electric
and Electronic

Equipment, Naval
Shipboard
MIL-G-5572 -— Gasoline, Aviation,

Grades 80/87, 100/-
130, 115/145

MIL-C-9435 -—- Chamber, Explosion-
Proof Testing

MIL-C-45662 — Calibration of Stand-
ards

STANDARDS
MILITARY

MIL-STD-167 — Mechanical Vibra-
tions of Shipboard
Equipment

{Copies of specifications, standards, drawings, and
publications reguired by suppliers in connection with
specific procurement functions should be obtained
from the procuring activity or as directed by the con-
tracting officer.)

2.2 Other publications. The following docu-
ments form a part of this standard to the
extent specified herein. Unless otherwise in-

dicated, the issue in effect on date of in-
vitation for bids or request for proposal shall

apply:
AMERICAN GEOPHYSICS UNION

“The Relation of Raindrop Size to In-
tensity” - Laws and Parsons, Trans-
actions of the American Geophysics
Union, Part 1I, pps 452-459, — 1943.

{Copies of the above pfnb]ication may be obtained
from the American Geophysics Union, 1145 - 19th
Street, N.W., Washington, D. C, 20036.)

UNITED STATES OF AMERICA STANDARDS
INSTITUTE

Acoustical Terminology (Including Me-
chanical Shock and Vibration) S1.1-
1960

{Copies of the above publication may be obtained
from the United States of American Standards Insti-
tute, 10 East 40th Street, New York, N. Y. 10016.)

U.S. COMMITTEE ON EXTENSION TO THE
STANDARD ATMOSPHERE

U.S. Standard Atmosphere, 1962

(Copies of the above publication may be obtained
from the Superintendent of Documents, Government
Printing Office, Washington, D. C. 20402.)

3. GENERAL REQUIREMENTS

3.1 Test conditions. Unless otherwise spec-
ified herein, or in the equipment specifica-
tion, a’'l measurements and tests shall be
made at standard ambient conditions. Stand-
ard ambient conditions are:

Temperature 23° + 10° C (73° = 18° F)

Relative humidity 50 percent =+

30 percent
+4-2.0 in. of mer cury)

5 +50 mm. of mercury (28.5 A5

Atmospheric pressure 72 _ 115
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When these conditions must be closely controlled, the following shall be maintained:

Temperature 23° =

Relative hamidity 50 percent

-+ 50 mm. of mercury

Atmospheric pressure 725 75

3.1.1 Measurements of test conditions. All
. measurements of test conditions shall be
made with instruments of the accuracy speci-

fied in 3.1.3.

3.1.2 Tolerance of test conditions. Unless
otherwise specified, tolerance of test condi-
tions shall be as follows:

{a) Tolerances for use with test cham-

ber:
(1) Air temperature at the contrel
sensor: =*14° C (2.5° F).

Temperature gradient across
the cross-sectional area occu-
pied by the test item shall not
exceed 0.3° C (0.5° F) per
foot in any direction,

(2) Pressure: When measured by
devices such as manometers,
#+5 percent or +=1.5 mm. (0.059
inches) of mercury, whichever
provides the greatest accuracy.
When measured by devices such

as ion gages, =10 percent to

10—5 Torr.
(3) Relative humidity at the control
sensor: =5 percent.
(b) Other tcolerances:

{1) Vibration amplitude: Sinusoidal,
=10 percent.

{2) Vibration frequency: +2 percent,
or=+14 cps below 20 cps.

(8) Acceleration: *10 percent.

=+ B percent

1.4° C (73° = 25° F)

=

+ 2.0 in. of mercury)

(285 o0

3.1.3 Accuracy of test apparafus. The ac-
curacy of instruments and test equipment
used to control or monitor the test para-

meters, whether located at a Government
laboratory eor at the contractor’s

siens s LD Srdlva fat

testing
plant shall be verified periodically (at least
every 12 months, preferably once every 6
months, unless contractor procedures pre-
pared to satisfy the requirements of MIL-C-
45662 for calibration cycle of specific instru-
ments specify otherwise) to the satisfaction
of the procuring activity. AN instruments
and test equlpment used in conducting the
tests specified herein shall:

(a) Conform to laboratory standards
whose calibration is traceable to
the nrlmp standards at the U.S.

Bureau of Standards.

(b) Have an accuracy of at least one-
third the tolerance for the vari-
able 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 au&ﬁd&i‘d e

govern.

{c} Be appropriate for measuring the
. test parameters,

3.1.4 Stabilization _of test temperature.
Unless otherwise specified, temperature sta-
bilization will have been attained when the
temperature of the part of the test item con-
sidered to have the longest thermal lag does
not change more than 2.0° C (3.6° F) per

hour.
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3.1.5 Reference conditions. The equivalent
pressure corresponding to altitude can be
obtained from U.8. Standard Atmosphere,
1962.

3.2 Performance of test.

3.2.1 Pretest performance record. Prior to
nrmppdlno- with any of the test methods, the

test item shall be operated under standard
ambient conditions (see 3.1) and a record
made of all data necessary to determine
compliance with required performance, These
data shall provide the criteria for checking
satisfactory performance of the test item
either during, or at the coneclusion of the test,
or both, as reguired. Certification by signa-
ture and date block is required as specified

in 3.4.

3.2.2 Installation of test item in test faci-
lity. The test item shall be installed in the
test facility in a manner that will simulate
service usage, making connections and at-
taching instrumentation as necessary. Plugs,
covers, and inspection plates not used in
operation, but used in servicing shall remain
in place. When mechanica! or electrical con-
nections are not used, the connections nor-
mally protected in service shall be adequately
covered. For tests where temperature values
are contiroiled, the test chamber shall be at
standard ambient conditions when the test
item is installed. The test item shall then be
operated to determine that no malfunction
or damage was caused due to faulty installa-
tion or handling. The requirement for opera-
tion following installation of the test item
in the test facility is applicable only when
operation is required during or immediately
following -exposure to the specified test.

3.2.3 Performance check during test.
When operation of the test item is required
during the test exposure, the operation and
performance checks shall be of sufficient
duration or shall be repeated at appropriate
intervals to insure a record of comprehensive
comparative data for comparison with data

recorded under standard ambient conditions
specified in 3.2.1.

3.2.4 Visual inspection and foilure criteria,
When specified herein, the test item shall be
visually inspected and a record made of any
damage or deterioration resulting from the
test. If a test chamber is used for the {test,

norform a visua! ingnection of the tegt item
y\-rl-l-ul 1L a Yiouai .l‘DH‘.ﬁb\o‘Ull LN VoOoL Juwiks

within the chamber at test conditions, when
possible, Upon completion of the test, visual-
ly inspect the test item again after the
test item has been returned to standard
ambient conditions. Deterioration, corrosion,
or change in tolerance limits of any internal
or external parts which could in any manner
prevent the test item from meeting opera-

tinnal carviea ar maintoenanea rn.nlnrnmn ntc
b‘vllﬂl WA VLT VUL lll(lj)lbbl]ﬂll\,\; e \1“]‘ LALIL I

shall provide reason to consider the test item
as having failed to withstand the conditions
of the test.

3.3 Test facilities and apparatus, Test fa-
cilities, chambers, and apparatus used in
conducting the tests contained in this stand-
ard shall be capable cf meeting the conditions

3.3.1 Test chamber.

3.3.1.1 Volume of test chamber. The vol-
ume of the test chamber shall be such that
the bulk of the item under test wiil not in-
terfere with the generation and maintenance
of test conditions.

3.3.1.2 Heat source. The heat source of the
test facility shall be so located that radiant
heat will not fall directly on the test item,
except where app.ication of radiant heat is
one f the test conditions.

3.3.1.3 Location of temperature sensors.
Unless ctherwise specified, thermocouples or
equivalent temperature sensors utilized to
determine or control the specified chamber
temperature shall be centrally located within
the test chamber where possibe, or in the
return air stream and shall be baffled, or




otherwise protected against direct impinge-
ment of supply air and against radiation
eflects.

3.4 Test data. Test data shall include com-
plete identification of all test equipment and
accessories. The data shall include the actual
test sequence used and ambient test condi-
tions recorded periodically during the test
period. The test record shall contain a sign-
ature and date block for certification of the
test data by the test engineer.

MIL-STD-8108B
15 June 1967

4. TEST SEQUENCE

4.1 The selection of environmental test
methoeds should be based on a consideration
of the environments which the equipment
will experience. When more than one method
has been selected, a sequence of testing
should be specified. Table I provides advisory
information on the applicability of the vari-

ous test methods and recommended test
sequences.

(L]
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5. TEST METHODS

5.1 Individual methods for environmental
testing follow. ’

Custodians: Preparing activity:
Army—EL Air Force—11
Navy—AS Project No. MISC-0290

Air Force—11

Reviewer activities:
Army-—EL, MI, MU, ME, AY, GL

Navy-—AS, SH, 0S, YD

Air Force-—-11
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METHOD 500
ALTITUDE
1. Purpose. The altitude test is conducted Step 1-—Place the test item in the test

to determine the effects of reduced pressure
on equipment, Damaging effects of low pres-
sure include Jeakage of gases or fluids from
gasket-sealed enclosures and rupture of pres-
surized containers, Under low pressure con-
ditions, low density materials change their
physical and chemical properties. Damage
due to low pressure may be augmented or
accelerated by the contraction, embrittle-
ment, and fluid congealing induced by low
temperature. Erratic operation or malfunc-
tion of equipment may result from arcing
or corona. Greatly decreased efficiency of
convection and conduction as heat transfer
mechanisms under low pressure conditions
is encountered. This test method is composed
of two procedures:

1.1 Procedure I is applicable to equipment
of group I in section 4, table 1, for the pur-
pose of determining the ability of such equip-
ment to withstand the reduced pressure en-
countered during shipment by air and for
satisfactory operation under those pressure
conditions found at high ground elevations.

1.2 Procedure Il is applicable to equipment
of group II in section 4, table I, for the
purpose of determining the ability of equip-
ment to operate satisfactorily during and
following exposure to both reduced pressure
and temperature conditions encountered dur-
ing flight.

2., Apparatus, Temperature-altitude cham-
ber or altitude chamber for r procedure I and
temperature-altitude chamber for procedure

1L

3. Procedures.

3.1 Procedure I;

500-1

chamber in accordance with
section 3, paragraph 3.2.2, and
maintain standard ambient
temperature during the entire
test.

Step 2—Reduce the chamber .internal
pressure to 87.5 mm of Hg
(3.44 in. of Hg or 50,000 ft.
above sea level}. The rate of
pressure change may be the
maximum attainable by the
chamber. Maintain the cham-
ber pressure for a period of
not less than 1 hour,

Step 3—Increase the chamber pressure
to 523 mm of Hg (20.6 in. of
Hg or 10,000 ft. above sea
level) and then operate the test
item and compare the results
with the data obtained in ac-
cordance with section 3, para-
graph 8.2.1.

Step 4--With the test item not operat-
ing, return the chamber to
standard ambient conditions.

Step 5—Operate the test item and com-
pare the data obtained with the
data obtained in accordance

with section 8, paragraph 3.2.1.
Step 6—Inspect the test item as speci-
nnnnnnn
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3.2.4.

3.2 Procedure II.

Step 1—Place the test item in the test
chamber in accordance with
section 3, paragraph 3.2.2.

Step 2—Reduce the chamber internal
temperature to —54° C (—65°
F), unless otherwise specified,
and maintain until the test
item is stabilized.

METHOD 500




MIL-STD-8108B

15 June 1967

Step 3—Reduce the chamber internal

Step 4—

pressure (The rate of pressure
change may be the maximum
obtainable by the chamber) to
the lowest pressure condition
for which the test item is de-
signed to operate while main-
taining the specified tempera-
ture.

Maintain the above pressure
and temperature for a period
of not less than 1 hour.

Step 5—At the conclusion of the time

Step 6—

METHOD 500

period and while at the same
pressure and temperature, op-
erate the test item and compare
the data with the data obtained
in accordance with section 3,
paragraph 3.2.1.

With the test item still operat-
ing, increase the chamber in-
ternal pressure and tempera-
ture to standard ambient con-
ditions, stabilize and compare
the results with the data ob-
tained in accordance with sec-
tion 3, paragraph 3.2.1. During
this period, special attention
shall be given to electrical and
electronic test items for erratic

operation or malfunction re-
sulting from arcing or corona.

Step 7-—Inspect the test item as speci-
fied in section 3, paragraph
3.24.

Note: The rate of temperature change (steps 2

and 6) may be the maximum attainable by the cham-
ber, but shall not exceed 10°* C (18 F) per minute.

4. Summary. The following details shall
be specified in the equipment specification:
{a) Procedure number.

(b) Pretest data required (section 3,
paragraph 3.2.1).

(c¢) For procedure II (in addition to
(a) and (b}).

(1} Temperature, if other than
—54° C (—65° F) (step 2).
(2) Pressure (step 3).

(d) Length of time required for opera-
tion and measurements.

(e) Rate of pressure change, when re-
quired.

500-2
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METHOD 501

HIGH TEMPERATURE

1. Purpose. The high temperature test is
conducted to determine the resistance of
cquipment to elevated temperatures that may
be encountered during service life either in
storage (without protective packaging) or
under service conditions. In equipment, high
temperature conditions may cause the per-
manent set of packings and gaskets. Binding
of parts may also result in items of complex
construction due to differential expansion of
dissimilar metals. Rubber, plastic, and ply-
wood may tend to discolor, crack, bulge,
check or craze. Closure and sealing strips
may partially melt and adhere to contacting

parts.

1.1 Procedure I is intended to approximate
the exposure of equipment to a high tempera-
ture storage condition for a period of time
prior to operation.

1.2 Procedure II is intended to approxi-
mate the cyclic temperature stresses that

equipment is exposed to during storage and
operation.

2. Apparatus. Temperature chamber,

3. Procedures.
3.1 Procedure I,

Step 1—Place the test item in the test

chamber in accordance with .

section 3, paragraph 3.2.2.

Step 2—Raise the intermal chamber
temperature to 71° C (160° F)
or as specified in the equipment
specification.

Step 3—Maintain the internal chamber
temperature for a period of not
less than 48 hours while insur-

ing the relative humidity is
not in excess of 15 percent.

Step 4—Adjust the internal chamber
temperature to the highest
operating {emperature under
which the test item is designed
to operate and maintain until
temperature stabilization of
the test item is reached.

Step 5—Operate the test item until the
item is stabilized or as specified
in the equipment specification,
and compare the results with
the data obtained in accordance
with section 8, paragraph 3.2.1.

Step 6—Return the test item, non-oper-
ating to standard ambient con-
dition and stabilize.

Step T—-Operate the test item and com-
pare the results with the data
obtained in accordance with
section 3, paragraph 3.2.1,

Step 8—Inspect the test item as speci-
fied in seetion 3, paragraph
3.24.

Note: The rate of temperature change (steps 2, 4,
and 6) may be the maximum attainable by the cham-
ber, but ‘shall not exceed 10* C (18* F) per minute.

3.2 Procedure I1, (See note at end of pro-
cedure.)

Step 1—Place the fest item in the test
chamber in accordance with
section 3, paragraph 3.2.2.

Step 2—Raise the internal chamber
temperature to 49° C (120°
F).

Step 3—Maintain internal chamber
temperature for 6 hours at
49° C (120° F).

Step 4-—Raise the internal chamber
temperature to 68° C {154°

501-1 . METHOD 501
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Step

Step

Step

Step

Step

F) within a time period of 1
hour and then maintain at
that temperature for 4 addi-
tional hours.

5—Lower the internal chamber
temperature to 49° C (120°
F) within a time period of 1
hour.

6—Repeat steps 3, 4, and 5 two
additional times (making a
total of three 12-hour cycles).

T—Adjust the internal chamber
temperature to the highest op-
erating temperature under
which the test item is designed
to operate and maintain until
temperature stabilization of
the test item is reached.

8- Operate the test item until the
item is stabilized or as speci-
fied in the equipment specifi-
cation and compare the results
with the data obtained in ac-
cordance with section 3, para-
graph 3.2.1,

9—Return the test item, nonoper-
ating, to standard ambient
conditions and stabilize,

Step 10—Operate the test item and

compare the results with the
data obtained in accordance
with section 8, paragraph
3.2.1.

Step 11—Inspect the test item as speci-

METHOD 501

fied in section 3, paragraph
3.24.

Note: The rate of temperature change (steps 2, 4,
B, 7, and 9) shall be 20° + 4* C (36° F) per hour.

4. Summary., The following details shall
be specified in the equipment specification:

{a) Procedure number.
(b) For procedure 1:

(1) Pretest data required (section
3, paragraph 3.2.1}.

(2) Internal chamber temperature
desired, if other than 71° C
(160° F) (step 2).

{3) Highest operating temperature
under which the test item is
designed to operate (step 4).

"(4) Length of time required for op-
eration and measurements.

(¢) For procedure II: "’

{1) Pretest data required (section
3, paragraph 3.2.1).

(2) Highest operating temperature
under which the test item is
designed to operate (step 7).

(3) Length of time required for
operation and measurements.

501-2
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METHOD 502

LOW TEMPERATURE
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conducted to determine the effects of low
tcmperature on equipment during storage
(without protective packaging) or service
use. Differential contraction of metal parts,
loss of resiliency of packings and gaskets,
and congealing of lubricants are a few of the
difficulties associated with low temperatures.

2. Apparatus. Temperature chamber.

3. Procedures,

3.1 Procedure 1.

Step 1—Place the test item in the test
chamber in accordance with

y section' 3, paragraph 3.2.2.
Step 2--Lower the internal chamber
temperature to the storage tem-
perature specified in the equip-
ment specification and maintain

for the time specified.

Step 3—Inspect the test item in accord-

anra with csanfin
ande wiul seciuion 3, parag

3.24.

Step 4—Adjust the internal chamber
temperature to the lowest tem-
perature under which the test
item is designed to operate and

Step E—Operate the test item and com-
pare the results with the data
obtained in accordance with
seetion 3, paragraph 3.2.1.

Step 6—Return the test item, nonoper-
ating, to standard ambient con-
ditions and stabilize.

Step 7—Operate the test item and com-
pare the results with the data"

" obtained in accordance with
section 3, paragraph 3.2.1.

Step 8—Inspect the test item as speci-
fied in section 3, paragraph
3.24.

Note: The rate of temperature change (steps 2, 4,
and 6) may be the maximum attainable by the cham-
ber but shall not exceed 10* C (18° F) per minute.

4, Summary. The following details shall be
specified in the equipment specification:

(a) Pretest data required (section 3,
paragraph 3.2.1).

(b) Storage temperature (step 2). -

v T o d oo H
(¢) Lowest opers:

4).

“ {(d) Chamber air velocity, where the
heat transfer rate from the sur-
face of the test item is important.

* maintain until temperature
stabilization of the test item is (e) Length of time required for opera-
reached. tion and measurements.
502-1 METHOD 502
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METHOD 503

TEMPERATURE SHOCK

1. Purpose. The temperature shock test is
conducted to determine the effects on equip-
ment of sudden changes in temperature of the
surrounding atmosphere. Cracking or rup-

......... 1

1

changes by expansion or contraction are the

principal difficulties to be anticipated. These

could occur in service due to rapid altitude
changes during shipments and airdrops.

2. Apparatus, A high temperature cham-
ber and a low temperature chamber,

3. Procedures.
3.1, Procedure I.

1—The test item shall be placed
in the high temperature cham-
ber in accordance with section
3, paragraph 3.2.2 and the in-
ternal chamber temperature
raised to T1° C (160° F), and
maintained for a period of not
less than 4 hours.

Step 2—At the conclusion of this time
period, the test item shall be
transferred, within 5 minutes,
to a cold chamber with an
internal chamber temperature
of —54° C (—65° F). (When
authorized by the procuring
activity, large or heavy test
items shall be transferred
from one to the
other in the minimum prac-
tical time.)

Step 3—The test item shall be exposed
to this temperature for a
period of not less than 4
hours.

Step

chamber.

503-1

Step 4—At the conclusion of this time
period, the test item shall,
within 5 minutes, be returned
to the high temperature cham-
ber maintained at 71° C (160°
F).

Step 5—The test item shall be exposed
to this temperature for a pe-
riod of not less than 4 hours.
(The test may, for conven-
ience purposes, be interrupted
during this step if desired.
This is accomplished by re-
turning the test ilem to am-
bient conditions after an
exposure at high temperature
of 1 hour minimum. To con-
tinue the following steps, it
is required that step 1 first be
repeated.)

Step 6—Repeat steps 2 through 5.
Step T7—Repeat steps 2 and 3.
Step 8—Return the test item to stand-

ard ambient conditions and
stabilize.

8 Operate the test item and
compare the resuits with the
data obtained in accordance
with section 3, paragraph
3.2.1

Step 10—Inspect the test item as spe-
cified in section 3, paragraph
3.2.4.

4. Summary. The following details shall
be specified in the equipment specification.

{(a) Pretest-data required (section 3,
paragraph 3.2.1).

METHOD 503
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METHOD 504

TEMPERATURE-ALTITUDE

1. Purpose. The temperature-altitude test
is intended primarily for electronic equip-
ment installed in aireraft capable of opera-
tion from sea level to 100,000 feet. Before
applying this test to other types of equip-
ment, the test conditions and procedures
specified in this test method should be care-
fully analyzed for applicability. Equipment

. installed in space vehicles, satellites, ete.

should be tested in zccordance with Method
517 of this standard. The temperature-alti-
tude test is conducted to determine the ability
of equipment to operate satisfactorily under
simultaneously applied varying conditions of
low pressure and high/low temperature. De-
leterious effects to be -anticipated include
leakage of gases or fluids from sealed en-
closures, rupture of pressurized containers,
congealing of lubricants, cracking or rupture
of materials due to contraction or expansion,
short circuiting of electrical wiring and other
damaging effects which might be expected
from exposure to any of the above environ-
ments singly. In addition, equipment depend-
ent on a convection type cooling system may
be affected due to the reducticn of efliciency
of heat dissipation in less dense air.

2. Apparatus., Temperature-altitude cham-
ber.

3. Procedures.

3.1 Environmental conditions. The test
procedures specified herein are designed to
determine that equipment will operate satis-
factorily under the environmental conditions
outlined in table 504-1. The equipment class
number, as used in this method, is deter-
mined by the required altitude operating
range and the required sea level continuous
operating temperature.

3.2 Procedure 1. The test item shall be
placed in the test chamber in accordance

with section 3, paragraph 3.2.2, making
connections and attaching instrumentation
as necessary. In general, the testing schedule
outlined in table 504-1I shall be followed.
However, each step in table 504-11 represents
a condition which the test item may encount-
er in service, therefore, each step may be ap-
plied independently-of the others. For operat-
ing conditions other than those specified in
table,504-1, the alternate temperature-alti-
tude conditions in figures 504-1, 504-2, 504-3,
or 504-4 shall be used. When changing cham-
ber conditions from those required for one
step to those required for any other step, in
the sequence given in table 504-II or in any
sequence, the rates of temperature and pres-
sure changes may be the maximum attainable
by the chamber, but these rates shall not
exceed 1° C (1.8° F)} per second and 0.6
inch of mercury per second. Pressures for
altitudes are contained in U.8. Standard
Atmosphere, 1962. ’

Step 1—With the test item nonoperat-
ing, adjust the test chamber
conditions to those specified
for step 1 in table 604-11. The
test item temperature shall be
stabilized and maintained for
at least 2 hours, Where it is
possible without changing the
temperature condition, a vis-
ual inspection of the test item
shall be made to determine
whether or not deterioration

arrniel A T e

which . would impai
operation has occurred.

Step 2—With the test item nonoperat-
ing, adjust the test chamber
conditions to those specified
in step 2 in table 504-11. After
the test item temperature has
stabilized, the test item shall
be turned on at the lowest

Lrrdirma
LULLLT
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specified input voltage. The
test item shall operate satis-
factorily within the specified
warmup time. The test item
shall then be turned off and
restabilized at the tempera-
ture specified for step 2 in
table 504-I1. The operation
shall be repeated 2 more times
(see notes (a) and (b). The
chamber temperature shall be
maintained at the tempera-
ture specified for step 2 in
table 504-1I.

Note (o) Satisfactory operation within the speci-
fied warmup time shall be determined by checking to
see if the visual or aural presentations or other per-
formance characteristics appear normal.

Note (b): All characteristics which are likely to be
affected by low temperatures shall be checked first.
Should the time required to check the test item ex-

anmnd TE wcademssdnn hawvearmd +ha sxroseeses e v Al bt
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item shall again be stabilized at the temperature
specified for step 2 in table 504-I1 and the opera-
tional check continued.

Step 3—With the test item nonoperat-
ing, permit the test item to
stabilize at the temperature
specified in step 3 of table
504-1I. The test item shall
then be turned on and the
altitude adjusted to that spe-
cified. Upon reaching the
specified altitude, an opera-
tional and performance check
shall be made at the highest
specified input voltage and
the result recorded.

Step 4—With the test item nonoperat-
ing, adjust the chamber con-
ditions to those specified for
step 4 in table 504-I1. After

test item temperature has
stabilized, the test chamber

DA AL LTN,  wWaT RTOu LAl ATa

door shall be opened and frost
permitted to form on the test
item. The door shall remain
open long encugh for the frost

to melt but not long enough
to aliow the moisiure to evap-
orate. (See note (c¢)). The
chamber door shall be closed
and the test item turned on
at the highest specified input
voltage to see if it operates
satisfactorily within the spe-
cified warmup time. The test
item shall be turned on and
off at Jeast three {imes. (See

notes (2) and (d).)

Note (¢): When the chamber door is opened it is
intended that frost will form; however, should the
relative humidity of the air be such that frost will
not form, an artificial means shall be used to provide
the relative humidity necessary to have frost form.

Note (d): After completion of the cold test (steps
1, 2, 3, and 4}, and prior to starting the high tem-
perature tests, a reference run shall be made in ac-
cordance with section 3, paragraph 3.2.1. The refer-
ence run shall be made at the highest specified input

voltages and data obtained compared with that of
the reference run made prior to Step 1.

Step 5—With th tes:t item nonoperat-

Ing, adjust the chamber con-

ditions to those specified for
step 5 in table 504-I1. The
chambey temperature shall be
stabilized and maintained for
at least 16 hours.. At the con-
clusion of this period the test
item shall, when practicable,
be visually inspected to de-

termine the extent of any

deterioration.

Step 6—With the test item nonoperat-
ing, adjust the chamber con-
ditions to those specified for
step 6 in table 504-II. After
the test item temperature has
stabilized, turn the test item
on at the highest specified in-

nnf vnlfncm and nermit it to
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operate contmuous]y for 4
hours. Thermocouple readings
of the test item shall be re-
corded every 30 minutes. At

METHOD 504 504-2




the end of the specified period °

of operation, and still at the
specified chamber conditions,
continue to operate the test
item until it has been checked
for satisfactory operation and
results recorded.

Step 7—With the test item nonoperat-

ing, adjust the chamber con-
ditions to those specified for
step 1 in table 504-11. After
the test item temperature has

stabilized, the test item shall _

be operated for 20 minutes at
the highest specified input
voltage four times, Each of
the four periods of operation
shall be followed by a 15-
minute off period. The test
item shall be checked for
satisfactory operation during
each period of operation and
results recorded. The thermo-
couple readings of the test
item shall be recorded every
10 minutes.

Step 8—With the test item nonoperat-

ing, adjust the chamber con-
ditions to those specified for
step 8 in table 504-II. After
the test item temperature has
been stabilized, the test item
shall be operated for 10 min-
utes at the highest specified
input voltage four times.
Each of the four periods of
operation shall be followed by
a 15-minute off period. The
test item shall be checked for
satisfactory operation during
each period of operation and
the results recorded. Therme-
couple readings of the test
item shall be recorded at the
beginning and end of each op-
erating period.

Step 9—With the test item nonoperat-

ing, adjust the chamber tem-
perature {o that specified for

504-3

MIL-STD-810B
15 June 1967

step 9 of table 504-II. The
test item temperature shall
then be stabilized. The test
item shall then be turned on
at the highest specified input
voltage and the altitude shall
be adjusted to that specified.
Following altitude and test
item temperature stabiliza-
tion, the test item shall be
operated at the highest speci-
fied input_voitage for 4 hours.
Thermocouple readings of the
test item shall be recorded
every 30 minutes. At the end
of the specified operating pe-
riod, continue to operate the
test item until the equipment
has been checked for satis-
factory operation and results
recorded.

Step 10—With the test item nonoperat-

ing, adjust the chamber tem-
perature to that specified for
step 10 in table 504-II. After
the test item temperature has
stabilized, operate the test
item for 30 minutes at the
highest specified input voltage
four times. Each of the four
periods of operation shall be
followed by a 15-minute off
period. The test item shall be
checked for satisfactory op-
eration during each period
of operation and results re-
corded. Thermocouple read-
ings of the test item shall be
recorded for every 10 minutes
of operation.

Step 11--With the test item nonoperat-

ing, adjust the chamber tem-
perature to that specified for
step 11 in table 504-II. Fol-
lowing chamber temperature
adjustment, the test item
shall be turned on and the
altitude adjustzd to that spe-
cified. After the chamber con-

METHOD 504
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[y, I Sy
step

ditions have stabilized, permit
the test item to operate at the
highest specified input voltage
for 4 hours. Thermocouple
readings of the test item shall

be recorded every 30 minutes.
At the end of the specified
operating period, continue to
operate the test item at the
specified conditions until an
operational and performance
check is made and the resuits
recorded.

xTT.

—With the test item nonoperat-
ing, stabilize the chamber and
test itern to those conditions
specified for step 12 in table
504-F1. After test item tem-
perature has stabilized, oper-
ate the test item for 30
minutes at the highest speci-
fied input voltage four times,
Each of the four periods of
aoperation shall be followed
by & 15-minute off period.
The test item shall be checked
for satisfactory operation
during each period of opera-
tion and results recorded,
Thermocouple readings of the
test item shall be recorded for
every 10 minutes of operation.

Step 13—With the test item nonoperat-

METHOD 504

ing, stabilize the test time to
those conditions specified for
step 13 in table 504-I1. Fol-
lowing stabilization, the test
itern shall be operated for 10
minutes at the highest speci-
fied input voltage four times,
Each of the four periods of
operation shall be followed by
a 15-minute off period. The
test item shall be checked for
satisfactory operation and
thermocouple readings of the
test item recorded at the be-
ginning and end of each
operating period.

Step 14—With the test item operating,
adjust the chamber condi-
tions to standard ambient

conditions. When the chamber
conditions have qfnhlh?pd an

operational and performance
check shall be made on the
test item and results com-
pared with the data obtained
in section 3, paragraph 3.2.1,

Note {e}: In order to eXpedite the stabilization of
test item temperatures, chamber temperatures other
than those listed in table 504-II may be used. ’

Note {f): The steps listed herein include certain
essential test points on the operational requirement
curves of figures 504-1 through 504-4. These curves
define the required temperature-altitude operational
envelopes for the applicable classes of equipment. In
addition to the essential test points listed any com-
bination of conditions, in any sequence, within the
design limitation envelopes as defined by the class of
equipment or as modified by the equipment specifica-
tion, may be chosen as additional operational test
points.

Note (g): Following those steps where an increase
in temperature at low pressure is specified, the pres-
sure may be increased to ambient before raising the
temperature and then returned to the specified alti-
tude following temperature stabilization,

Note (k): The following guidelines are provided
for consideration when determining location of
thermal sensors used to monitor the test items:

(1) Temperature at several points inside each
major unit. The number and location of the
points to represent as nearly as possible the
average ambient temperature inside the
unit.

(2) Contaci‘. temperature on the mass in each ma-
jor unit.

(3) Contact temperature on the part(s) where
the highest surface temperature is ex-
_pected.

{4) Contact temperature on the part(s) whose
temperature is likely to limit equipment
performance.

5044




4. Summary. The following details shall
be svecified in the equipment specification:
(a) Pretest data required (section 3,
paragraph 3.2.1)

TABLE 504-1. Temperature range for various equipment classes

MIL-STD-B10B
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(b) Length of time reguired for opera-

tion and measurements

(¢) Input voltage limits

{(d) Equipment class

Equipment mode
Equipment class?
| F ting Non- Temperature
. - operat-
No. Altitude range C:::::' Int:::‘m- S:;:‘l:- ing
X — B4to 65°C
Sea level
1 to X 55t0 T1*°C
50,000 ft. X 62to 85°C
X 54to 55°C
Sea level
1A to -X 55te T1°C
30,000 ft. X 62 to Bsn C
. X 40to 55°C
Sea level
1B to X fbto T1°C
15,000 ft. X 54 to 85» C
X 54to 71°C
Sea level
2 to X Tlto 95°C
70,000 £t. X 62to 95°C
S 1
ea leve x 54to 95°C
100,000 ft. X 95to 125° C
3 {(95° C
continuous X 125 to 150* C
sea level R
operation) X — 62to 125_ C
Seabloevel X — 54 to 125° C
4 100,000 ft. X 125 to 150° C
{125° C
continuous X 150 to 260° C
sea level .
operation) X — 62t0150° C

3 Equipment classes as used in this test method are established for illustrating the equipment operating mxle vs, the temperature-
altitude relationship and are not intended to be analogous to equipment categories used elsewhere in this standard. .
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SUNSHINE

METHOD 505

1. Purpose, The sunshine test is conducted
to determine the effect of solar radiation
energy cn equipment in the earth’s atmos-
phere. For the purpose of this test, only the

torres trinl nortinn aof the anlar gnastrn
Lerresiria:; poruion i Lh¢ sciar specirum Is

cons’dered. The limits and energy levels spe-
cified herein provide the simulated effects of
natural sunshine. The ultraviolet portion
simulates ratural sunshine in a general way
and is considered to be representative of
irradiation in most geographical locations.
Sunshine causes heating of equipment and
photo-degradation, such as fading of fabric
colors, checking of paints, and deterjoration
of natural rubber and plastics. The sunshine
tests are applicable to equipment which may
be exposed to solar radiation during service
or unsheltered storage at the earth’s surface
or in the lower atmosphere,

2. Apparatus. Solar radiation chamber.

2.1} Chamber. The test chamber volume
shall be a minimum of ten times that of the
volume of the envelope volume of the test
item. The chamber’s simulated solar radia-
tion source area shall be a minimum of 125
percent of the horizontal area projection of
the test item.

e
5
I
fJ
1
-
5
b

NI

13 -
|8 L uL-=

poses of this test, the followmg spectral is-
tribution of solar radiation is acceptable: 50
to 72 watts/ft.2 of infrared {of wavelengths
above 7,800 angstrom units), 4 to 7 watts/
ft.> of ultraviolet (of wavelengths below
3,800 angstrom units), and the balance vis-
ible. The radiation source shall be located at
least 30 inches away from any outer surface
of the test item. (Lamp vendor’s spectral
distribution curves may be used in establish-
ing the spectral distribution within the above
specified limits. U.S. Bureau of Standards

traceability of this vendor data is waived.)

505-1

2.2.1 Lamps. Tests which are conducted
for degradation and deterioration of ma-
terials, as well as heat build-up within the
test item, may use one of the following ac-
radiation Mercury

daaidavaisae

vapor lamps (internal reflector type only),
(2) combination of incandescent spot lamps
(including infrared filters) together with
tubular type mercury vapor lamps with ex-

cantahle sources: (1)
\bemul\' [-LV LV R S =l Y -7

" ternal reflector, (3) combination of incan-

descant spot lamps (including infrared
filters) together with mercury vapor lamps
with internal reflectors (with filters as re-
quired), (4) carbon arc lamps with suitable
reflectors, or (5) mercury-xenon arc lamps
with suitable reflectors (with filters as
required).

2.2.2 Tests which are conducted only for
heat build-up within the test item may use
infrared lamps of the incandescent type or
cther radiant heating source approved by the
nrnnnﬂncr Qr‘flvlfv

A AN R ) L300 )

3. Procedures.

3.1 Procedure I. Accelerated steady state,
solar radiation test, nonoperating. The fest
item shall be placed in the test chamber in
accordance with section 3, paragraph 3.2.2,
and exposed to radiant energy at the rate
of 100 to 120 watts per square fool or as
specified in the equipment specification. The
period of the test shall not be less than 48
hours, during which time the chamber tem-
perature shail be maintained at 45° +3° C
{113° F'). At the conclusion of the exposure
period, ani with the chamber femperature
maintained as specified, the test item shall be
operated and the results ccmpared with the
data obtained in accordance with section 3,
paragraph 3.2.1. The test item shall then be
returned to room temperature and inspected

in accordance with section 8, paragraph 3.2.4.

METHOD 505
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3.2 Procedure Il. Simulated cycling tem-
perature and solar radiation {est, operating.
The test item shall be placed in the test

chamber in accordance with section 3, para-

rwanl, 2 20 A wnf nratact ahall
EYapii o.0.4, aliG & peridrmanie preiest Sndi:

be conducted as specified in section 3, para-
graph 3.2.1. The test item shall then be
exposed to five continuous 24-hour cycles of
controlled simulated solar radiation and dry
bulb temperature as indicated in figure 505-1
or as specified in the equipment specification.
Tolerances for control of radiation shall be

+10 watts/ft.>. Tolerances for air tempera-
+nrn anntral oh n“ bn —I—Q° r‘ Qi’rxhﬂnrﬂ amhiant

10 CULILI Ul 2liail rg gmolent

conditions shall be maintained within the
test chamber at the beginning and end of
each test cycle except that the chamber rela-
tive humidity (uncontrolled) shall be a maxi-
mum of 40 percent (equivalent to 50 grains
moisture/lb. dry air) at standard ambient
temperature. The air velocity in the chamber

shall be maintained within 3 to 6 knots (300
fn 600 f+ /min ) At the oaneclicinn af tha

VWY AL diiide . fd wlD LULIGIMGEVIE UL wlin

last exposure, the test item shall be removed
from the chamber and operated and the re-
sults compared with the data obtained in the
pretest in accordance with section 3, para-
graph 3.2.1. The test item shall then be re-
turned to room ambient and inspected in

METHOD 505

accordance with section 3, paragraph 3.2.4.

Note: The test item may or may not be operated
during the test at the option of the equipment
specification.

4. Summary. The following_details shall
be specified in the equipment specification:

(a) Pretest data required (section 3,
paragraph 3.2.1).

(b) Procedure number.

(¢) Temperature and solar radiation
intensity, if other than given in
procedure I or procedure II.

(d) Indicate purpose of test (degrada-
tion and deterioration, or heat
build-up, or both).

(e) Indicate the operation and inspec-
tion required of the test item or
to be performed (if any) on the
test item during the test cyeles,
including the start and duration
of each indicated operation or in-
spection of the test item.

505-2
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FIGURE 505-1, Simulated solar radiation cycle {Procedure 1)
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RAIN

METHOD 506

1. Purpose, The rain test is conducted to
determine the effectiveness of protective

. covers or cases to shield equipment from

rain. This test is applicable to equipment
which may be exposed to rain under service
conditions. Where a requirement exists for
determining the effects of rain erosion on
radomes, nose cones, ete.,, a rocket sled test
facility or other such facility should be con-
sidered. Since any test procedure evolved
would be contingent on requirements pecu-
liar to the test item and the facility em-
ployed, a standardized test procedure for
rain erosion is not included in this test

method,

the c_rablhtv of producing falling rain and
a facility for producing wind blowing at the
rates specified herein. The chamber tempera-
ture shall be uncontrolled, except as regu-
lated by water introduced as rain, through-
out the test period. The rain shall be pro-
duced by a water distribution device of such
design that the water is emitted in the form

of droplets having a diameter range between

1 and 4 millimeters, The temperature of the

water shall be between 11° and 85° C (52°
and 95° F). The water distribution shall be
such that, with the wind source turned off,
the rain is dispersed over the test area within
the limits specified below. The wind source
shall be so positioned with respect to the
equipment -that it will cause the rain to beat
directly and uniformly against one side of
the equipment. The wind source shall be
capable of producing horizontal wind veloci-
ties up to 40 miles per hour. The wind veloc-
ity shall be measured at the position of the
test item, prior to placement of the item in

the chamber. No rust or corrosive contam-
inants shall be imposed on the test item by
the test facility.

({(The recommended method of measur-
ing raindrop size is the flour pellet method
as referenced in “The Relation of Raindrop
Size to Intensity” by Laws and Parsons,
Transactions of the American Geophysics
Union, Part II, pps 452 to 459,-1943.))

3. Procedures.

3.1 Procedure I. The test item shall be
placed in the chamber in its normal operat-
ing position in accordance with section 3,
paragraph 3.2.2. The test item shall be ex-
posed to a simulated rain at a rate of 5 =1
inches per hour for 10 minutes. The rate of
rainfall shall then be raised to 12 =1 inches
per hour and held at this rate for 5 minutes.
The rate shall then be reduced to 5 =1 inches
per hour for the next 15 minutes. Starting
5 minutes after the initiation of the rain, the
wind source shall be turned on and adjusted
to produce a horizontal wind velocity of 40
miles per hour (3,500 feet per minute). The
wind source shall be turned off. Note: If
specified in the equipment specification, the
equipment shall be operated during the
last 10 minutes of the 30-minufe rain.
Each of the sides of the test item that could
be exposed to blown rain shall be subjected
to the rain for a period of not less than 30
minutes, for a total test duration of not less -
than 2 hours. At the conclusion of the test
period, the test item shall be removed from '
the test chamber, operated, and the results
compared with those obtained in accordance
with section 3, paragraph 3.2.1. The protec-
tive cover or case shall, where possible, then
be removed and the test item inspected for
compliance with section 3, paragraph 3.2.4,
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with particular attention to evidence of wa-
ter penetration, such as free water, swelling

of material, or other deferioration.

4. Summary. The following details shall
be specified in the equipment specification:

METHOD 506 506-2

(a) Pretest data required (section 3,
paragraph 3.2.1).
(b} Whether equipment is o op-
erate during rain and length of
time required for operation and
measurements. )
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HUMIDITY

1. Purpose. The humidity test is applicable
to all equipment and is conducted to deter-
mine the resistance of equipment to the
effects of exposure to a warm, highly humid
atmosphere such as is encountered in frop-
ical areas. This is an accelerated environ-
mental test, accomplished by the continuocus
exposure of the equipment to high relative
humidity at an elevated temperature. These
conditions impose a vaf)or pressure on the
equipment under test which constitutes the
major force behind the moisture migration
and penetration. Corrosion is one of the
principal effects of humidity. Hygroscopic
materials are sensitive to moisture and may
deteriorate rapidly under humid conditions,
Absorption of moisture by many materials
results in swelling, which destroys their
functional utility and causes loss of physical
strength and changes in other important
mechanical properties. Insulating materials
which absorb moisture may suffer degrada-
tion of their electrical and thermal prop-
erties. :

2. Apparatus, Humidity-temperature cham-
ber and associated equipment.

2.1 Chamber. The chamber and accessor-
jes shali be constructed and arranged in such
a manner as to avoid condensate dripping
on the test item. The chamber shall be trap-
vented to the atmosphere to prevent the
buildup of total pressure. Relative humidity
shall be determined from the dry bulb-wet

bulb thermometer comparison method or an-

equivalent methed approved by the procur-
ing activity. When readout charts are used,
they shall be capable of being read with a
resolution within 0.6° C (1° ¥). When the
wet bulb control method is used, the wet bulb
and tank shall be cleaned and a new wick
installed at least every 30 days. The air velo-
city flowing across the wet bulb shall be not

less than 900 feet per minuie. Provisions
shall be made for controlling the flow of air
throughout the internal test chamber area
where the velocity of air shall not exceed
150 feet per minute. Steam, or distilled, de-
mineralized, or deionized water having a pH
value between 6.0 and 7.2 at 23° C (73° F)
shall be used to obtain the specified humidity.
No rust or corrosive contaminants shall be
imposed on the test item by the test facility.

3. Procedures.

3.1 Procedurel,

Step.1—Place the test item in the test
chamber in accordance with
section 3, paragraph 3.2.2
Prior to starting the test, the
internal chamber temperature

shall be at standard ambient
with uncentrolled humidity.

Step 2—Gradual'y raise internal cham-
ber temperature to 71°C (160°
F) and the relative Bumidity
to 95 percent over a period of
2 hours.

Step 3—Maintain condition of step 2
for not less than 6 hours.

Step 4—Maintain 85 percent, or great-
er, relative humidity and re-
duce internal chamber temper-
ature in 16 hours to 28° *=10°

C (82° F).
Step 5—~Repeat steps 2, 3, and 4 for

10 cycles (not less than 240
hours). Figure 507-1 is an out-
line of the humidity cycle for
this procedure.

Step 6—Remove the test item from
chamber and alow the test
item to return to 28° =10° C
(82° F).
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Step 7—Operate the test item and com-
pare results with the data ob-
tained in accordance with sec-
tion 3, paragraph 3.2.1. Prior
to measurements excess mois-
ture may be removed from the
exterior surfaces of the test
itemm by turning the test item
upside down or by wiping ex-

‘ ternal surfaces only.

Step 8—Inspect the test item in accor-
dance with section 3, para-
graph 3.2.4 within 1 hour.

3.2 ProcedureII,

Step 1—Place the test item in the {est
chamber in accordance with
section 3, paragraph 3.2.2.

Step 2—Dry the test item at 54° C
(129° F) for 24 hours.

Step 3-—Condition the test item at 23°
C (73° F) and 50 =10 percent
relative humidity for 24 hours.

Step 4—Take initial measurements in
accordance with section 3, para-

h 321

orran
BLapii

Note: The test item may be readjusted or re-
aligned, a2s necessary, to meet specification require-
ments. No further realignment or readjustment shall
be permitted throughout the test period, other than
with accessible controls employed for operation of
the test item. No repair or replacement of parts
shall be permitted. Equipment shall only be operated
when specified test measurements are being per-
formed.

Step 5—Raise the internal chamber
* temperature to 30° C (86° F}.

Step 6—Subject the test item to 5 con-
tinuous 48-hour cycles in ac-
cordance with figure 507-2,

Take measurements in accor-

dance with section 3, para-

graph 3.2.3 at the periods speci-

fied in the equipment specifica-

tion. Prior to measurements,
accumulated moisture may be
removed by turning the test

METHOD 507

itemn upside down or shaking.
Wiping is not permitted. (Cer-
tain operating procedures re-
quire an effective precondition-
ing of the test item environ-
ment prior to operation. When
this occurs, the period of meas-
urement shall be kept as short
as possible.)

Step 7—After completion of step 6 cycl-
ing, condition the test item for
24 hours at 23° C (73° F) and
50 =10 percent relative humi-

Aty
aivy.

Step 8—-Operate the test item, adjusting
for optimum performance only
as permitted in step 4 note, and
compare with data obtained in

step 4.

Step 9—Inspect the test item in accor-
dance with section 3, paragraph
3.2.4 within an hour,

3.3 Procedure III. For sealed equipment
{other than hermetic sealed).

Step 1 —Place the test item in the test
chamber in accordance -with
section 3, paragraph 3.2.2,

Step 2 —Dry the test item at 54° C
(129° F') for 24 hours.

Step 3 —Condition the test item at 23°
C (73° F} and 50 10 per-
cent reiative humidity for 24
hours. _

Step 4 —Take initial measurements in
accordance with section 3,
paragraph 3.2.1.

Note: The test itern may be realigned or read-
justed as necessary to meet specification require-
ments. No further realignment or readjustment shall
be permitted throughout the test period other than
with accessible controls employed for operation of
the test item. No repair or replacement of parts shall
be permitted. Equipment shall not be operated except
when specified test measurements are being per-
formed.
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Step 5 —Raise the internal chamber
temperature to 30° C (86° F).

Step 6 —Subject the test item to b con-
tinuous 48-hour cycles in ac-
cordance with figure 507-2.
Take measurements in accor-
dance with section 3, para-
graph 3.2.3 at the periods

AreTIITITV AT
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specified in the
specification. Prior to meas-
urements, accumulated mois-
ture may be removed by turn-
ing the test item upside down
or shaking. Wiping is not per-
mitted. (Certain operating
procedures require an effec-
tive preconditioning of the
test item environment prior to
operation. When this occurs,
the period of measurement
shall be kept as short as pos-
sible.)

Step 7 —After completion of the step
6 cycling, open the test item
and remove the chassis from
its enclosure, in the test cham-
ber.

Step 8 —Maintain the internal test
chamber temperature at 30°
C (86° F) with the relative
humidity at 94 =4 percent
for 480 hours. During the last
5 hours of exposure, take
measurements as specified in
the equipment specification.
Additional measurements may
be made at the end of each 24-
hour period, if .so specified
in the equipment specification.
Prior to measurements, accu-
mulated moisture may be re-
moved by turning the test
item upside down or shaking.
Wiping is not permitted. If
removal of the test chassis
from its enclosure will, of it-
self, adversely affect the op-
eration of the test item, the

507-3
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test item may be replaced in
its enclosure for measure-
ments. i
Step 9 —After completion of the 480-
hour test, condition the test
item at 23° C (73° F) and 50
+10 percent relative humidity
for 24 hours.
10___Adiust the test item to npti=

djust the tes
mum performance only as
permitted in the step 4 note.
Step 11—QOperate the test item, and
compare results with the data
obtained in step 4.
Step 12—Inspect the test item in ae-
cordance with section 3, para-
graph 3.2.4 within I hour.

Step

3.4 Procedure1IV.

Step 1—Place the test item in the test
chamber in accordance with
section 3, paragraph 3.2.2.

Step 2 Dry the test item at a tempera-
ture of not less than 40° C

{104° F) nor more than 50°
C (122° F) for not less than 2

R L3 S B} VAL &

hours.

Step 3—Condition the test item at 25°
=+5° C (77° F) and 50 percent
relative humidity for 24 hours.

Step 4 —Take initial measurements -as
specified in the equipment spec-
ification in accordance with
section 3, paragraph 3.2.1.

Note: The test itemn may be readjusted or realigned
as necessary to conform to the equipment specifica-
tion requirements. No further realignment or read-
justment shall be permitted throughout the test

narind other than with accessihle controls, external

Priivu Veits 14 2CCCEsIne LNV, Ler

to the test item, employed for operation of the test
item. If repairs, replacement of parts, or adjustments
other than by the accessible external controls are
made at any time prior to completion of the measure-
ments required. at the end of the fifth cycle, all 5 of
the 24 hour cycles shall be repeated. Repairs include
any change to the test item that is not made by use of
the accessible controls external to the test item. The
test item shall only be operated when specified test
measurements are being performed.
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Step 5—Subject the test item to five 24-
hour cycles in accordance with
figure 507-3. A 24-hour cycle
consists of 16 hours at 60° +5°
C (140° F) and approximately
8 hours at 30° =5° C (86° F)
(includes transition times). A

* relative humidity shall be main-
tained at 95 percent, or greater,
at both temperatures. Each
transition time between 30°
+5° C (86° F) and 60° =5° C
(140° F) shall be not greater
than 1-14 hours. The relative
humidity during each transi-
tion need not be controlled. Ap-
proximately 2 hours after stab-
ilization during the high temp-
erature and low temperature
portions of the first or second
cyele, a sampling of the atmos-
phere in the chamber shall be
made to determine that the
conditions of temperature and
relative humidity are uniform
throughout the chamber.

Measurements as specified in the equipment
specification shall be made during the second
cyele at 60° =5° C (140° F) immediately
prior to decreasing to 30° +=5° C (86° F).

The test item shall only be energized a suf-
ficient time to allow the required warm-up
and measurements specified in the equipment
specification.

Step 6—After completion of the fifth
cycle with the test item in the
* ¢hamber and the chamber at
30° ==5° C (86° F) and a rela-
tive humidity of not less than
95 percent, take measurements
specified in the equipment spec-
ification (no repair, realign-
ment, readjustment or replace-
ment of parts shall be made,
except as specified herein).

METHOD 507

Step 7—Condition the test item at 25°
+5° C (77° F) and 50 =5 per-
cent relative humidity for.not
less than 12 hours nor more
than 24 hours.

Step 8—While at 25° +5° C (77° F)
and 50 percent relative humi-
dity, take measurements as
specified in the equipment
specification.

Step 9—Inspect test item to detect evi-
dence of physical degradation
(such as corrosion of metal
parts, distortion of plastic
parts, and insufficient lubrica-
tion of moving parts.)

3.5 Procedure V.

Step 1—Place the test item in the test
chamber in accordance with
section 3, paragraph 3.2.2.

Step 2—Gradually raise the internal
chamber temperature to 40.5°
C (105° F) and 95 percent rel-
ative humidity in 2 hours.

Step 3—Take initial measurements in
accordance with section 3,
paragraph 3.2.1.

Note: The test item may be readjusted or realigned
as necessary to meet specification requirements. No
further readjustment or realignment shall be per-
mitted throughout the test period other than with
accessible controls employed for operation of the test
item. No repair or replacement of parts shall be per-
mitted. Equipment shall only be operated when speci-
fied test measurements are being performed.

Step 4—Maintain the internal chamber
temperature at 40.5° C (105°
F) and the relative humidity
at 90 percent for 16 hours.

Step 5—Gradually decrease the inter-
nal chamber temperature to
21° C (70° F) and increase the
relative humidity to 95 per-
cent in 2 hours.
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Step 6—Maintain the internal chamber {a) Procedure number
temperature at 21° C (70° F)
and the relative humidity at
95 percent for 4 hours.
Step 7-—Repeat steps 'm for
20 cycles (480 hours). Take

(b) Pretest data required (section 3,
paragraph 3.2.1)

measurements as specified in (c) Periods at which measurements are
the equipment specification. to be taken.
Pricr ¢ measurcments, accu-
mulated moxst}1re may be' re- (d) Method for determining purity of
mov_'ed by turning the,tESt 1t<?m water if a more precise method is
upside down or shaking. Wip- desired. (An alternate to pH crit-
ing is not permitted. eria is to perform a conductivity
Step B—After completion of step 7 eyel- measurement. The maximum ac-
ing, operate the test item ad- ceptable value would be that resist-
justing for optimum perform- ance which is equivalent to 3.5 parts
ance only as permitted in step per million total ionized solids).

3 nofe, and compare resuits
with data obtained in step 3.

Step 9—Inspect the test item in accord-
ance with section 3, paragraph
3.2.4 within an hour.

(e) If test item must be exposed to ex-
treme temperature prior to test
(procedure I) ‘

4. Summary. The following details shall (f) Number of cycles if other than 20
be specified in the equipment specification: (procedure V, step T)
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RELATIVE HUMIDITY
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Ficure 507-1. Humidity cycle for Procedure 1.
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NOTE 5
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- 1 CYCLE - 48 HOURS — -
NOTES:

Tolerance duri-ng temperature change shall not be greater than + 3° C (5* F).

(™

Relative humidity shall be maintained at 94 + 4 percent at all times.
Rate of temperature change between 30* and 65° C shall not be less than 8* C per hour,
The measured increase in temperature from 20° C to 30°* C shall not be less than 10° C.

AN S

Test measurements shall be taken only at the period specified in the applicable equipment or system
specification. '

FiGURE 507-2, Humidity cycle — Procedures Il and 111,
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23°

— = |@— TAKE INITIAL MEASUREMENTS
SEE {STEP 4)
REPEAT
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" FIGURE 507-38. Humidity cycle — Procedure 1V,

507-8

e



MIL-STD-8108
15 June 1967

METHOD 508

FUNGUS

1. Purpose. The fungus test is used to de-
termine the resistance of equipment to fungi
and to determine if such equipment is ad-
versely affected by fungi under conditions
favorable for their development, namely high
humidity, warm atmosphere, and presence of
inorganic salts.

Typical materials which will support and
are damaged by fungi are:

Cotton

Wood

Linen

Cellulose nitrate
Regenerated cellulose
Leather

Paper and cardboard
Cork

Hair and felts
Natural rubber

Plastic materials containing linen, cotton or
wood flour as a filler

Vinyl films containing fungus susceptible
plasticizers

Formulations of elastomers containing fun-
gus susceptible catalysts, plasticizers or
fillers

2. Apparatus. The aparatus required to
conduct this test consists of chambers or
cabinets together with auxiliary instrumen-
tation capable of maintaining the specified
" condition of temperature and humidity. Pro-
visions shall be made to prevent condensation
from dripping on the test item. There shall
be free circulation of air around the test
item and the surface area of fixtures sup-
porting the test item shall be kept to a
minimum,

3. Procedures.

508-1

3.1 Procedure 1.

3.1.1 Preparation of mineral-salts solution.
The solution shall contain the following:

Potassium dihydrogen

orthophosphate {KH,PO,)...cccnun 07 g
Potassium monochydrogen

orthophosphate (K:HPOQO.)...ccceeeeuee. 07 g
Magnesium sulfate

(MgS0, * TH:O) e 0.7 g
Ammonium rnitrate (NHNO,)........... 10 g
Sodium chloride (NaCl)......cocovvrenre 0.005 g
Ferrous sulfate (FeSO. * TH.0}... 0.002 g
Zine sulfate (ZnS0O. * TH.0).......... 0.002 g

Manganous sulfate
(MDSOA . 'i'H,O)

Distilled water... v

Sterilize the mineral salts solution by auto-
claving at 121° C (250° F) for 20 minutes.
Adjust the pH of the solution by the addition
of 0.01 normal solution of NaOH so that
after sterilization the pH is betwen 6.0 and
6.5. Prepare sufficient salts solution for the
required tests.

3.1.1.1 Purity of reagents. Reagent grade
chemicals shall be used in all tests. Unless
otherwise specified, it is intended that all
reagents shall conform to the specifications
of the Committee on Analytical Reagents of
the American Chemical Society, where such
specifications are available. :

3.1.1.2 Purity of water. Unless otherwis~
specified, references to water shall be under-
stood to mean distilled water or water of

equal purity.

2

3.1.2 Preparation of mixed spore suspen-
sion. The following test fungi shall be used:
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Fungi ATCC NLABS

No.) No.

Aspergillus niger 9642 386
Aspergillus fluvus 9643 380
Aspergillus versicolor 11730 432
Penicillium funiculosum 9644 391
Chaetomium glabosum 6205 459

1 American Type Culture Collection, 12301 Parklawn Drive,
Rockville, Maryland 20852

3 Pioneering Research Division, 0.8, Army Natick Laboratories,
Natick, Massachusetts G1780

Maintain cultures of these fungi separately
on an appropriate medium such as potato
dextrose agar. However, the culture of
Chaetomium globosum shall be cultured on
strips of filter paper on the surface of min-
eral — salts agar. (Mineral salts agar is
identical to mineral salts solution deseribed
in 3.1.1, but contains in addition 15.0 g of
agar per liter.) The stock cultures may be
kept for not more than 4 months at 6 +4° C
(43° F). Use subcultures incubated at 29° C
{84° F) for 7 to 20 days in preparing the
spore suspension.

Prepare a spore suspension of each of the
five fungi by pouring into one subculture of
each fungus a sterile 10-ml! portion of water
or of a sterile solution containing 0.05 g per
liter of a nontoxic wetting agent such as

sodium dioetyl sulfosuccinate, Use a sterile

platinum or nichrome inoculating wire to
scrape gently the surface growth from the
cuiture of the test organism. Pour the spore
charge into a sterile 125-ml glass-stoppered
Erlenmeyer flask containing 45 m). of sterile
water and 10 to 15 solid glass beads, 5 mm.
in diameter. Shake the flask vigorously to
liberate the spores from the fruiting bodies
and to break the spore clumps.

Filter the shaken suspension through a
thin layer of sterile glass wool in a glass
funnel into a sterile flask in order to remove
mycelial fragments.

Centrifuge the fiitered spore suspension
aseptically, and discard the supernatant

liquid. Resuspend the residue in 50 ml of

sterile water and centrifuge.

Wash the spores obtained from each of
the fungi in this manner three times. Dilute
the final washed residue with sterile mineral-
salts solution in such a manner that the re-
sultant spore suspension shall contain
1,000,000 =200,000 spores per ml. as de-
termined with a counting chamber.

Repeat this operation for each organism
used in the test and blend equal volumes of
the resultant spore suspension to obtain the
final mixed spore suspension.

The spore suspension may be prepared
fresh each day or may be held at 6° +4° C
(43° F) for not more than 4 days.

3.1.83 Viability of inoculum control. With
each daily group of tests place each of three
pieces of sterilized filter paper, 1 in. square,
on hardened mineral-salts agar in separate
Petri dishes. Inoculate these with the spore
suspension by spraying the suspension from
a sterilized atomizer! so that the entire sur-
face is moistened with the spore suspension.
Incubate these at 29° C (84° F) at a relative
humidity not less than 85 percent and ex-
amine them after 14 days’ incubation. There
shall be copious growth on all three of the
filter paper contrel specimens, Absence of
such growth requires repetition of the test.

1DeVilbiss No. 154 atomizer or equivalent bas been found
satisfactory for this purpose.

3.1.4 Control ttems. In addition to the
viability of inoculum control, a number of
known susceptible substrates shall be inocu-

lated along with the test item to insure that

proper conditions are present in the incuba-

tion chamber to promote fungus growth. The

control items shall include three pieces each
of preservative free vegetable tanned leather
and protein-glue bonded cork.

3.1.5 Inoculation of test and control items.
(a) Mount the test and control items on

METHOD 508 508-2
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suitable fixtures or suspended
from hangers.

{b) Precondition the chamber and its
contents at 29° C (84° F) and
95 percent R.H. for at least 4
hours.

(¢) Inoculate the test and control items
with the mixed fungus spore sus-
pension (3.1.2) by spraying it on
the test and control items in the
form of a fine mist from a previ-
ously sterilized atomizer or nebu-
lizer until they are thoroughly
wet with the spray. Incubation is
to be started immediately follow-
ing the inoculation.

3.1.6 Incubation.

{a) Maintain the test chamber at 29° C
(84° F) and 95 percent R.H.
(minimum) during the life of the
test. Keep the test chamber closed
during the incubation period ex-
cept during inspection or for ad-
dition of other test items.

{b) After 14 days, inspect the control
items. They should show an abun-
dant growth of fungus. If the
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control items do not show an
abundant growth, the entire test
shall be repeated.

{¢) If the control items show satisfac-
tory fungus growth, continue the
test for a period of 28 days from
the time of innoculation or as
specified in the egquipment speci-
fication.

_3.7 Criteria for passing test, At the end
of the incubation period, the test item shall
be removed from the {est chamber and in-
spected in accordance with section 3, para-
graph 8.2.4. If so specified in the equipment
spzeification, the test item shall be operated
and the results compared with those obtained
in accordance with section 8, paragraph 3.2.1.

4. Summary, The fol.lowing details shall be
designated in the equipment specification:

(a) Pretest data required (section 3,
paragraph 3.2.1}.

(b) Test period if other than 28 days
(see 3.1.6 (c)).

{¢) Whether test item shall be oper-
ated (see 3.1.7).
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METHOD 509

SALT FOG

1. Purpose. The salt fog test is conducted
to determine the resistance of equipment to
the effects of a salt atmosphere. Damage to
be expected from exposure to salt fog is
primarily corrosion of metals, although in
some instances salt deposits may result in
clogging or binding of moving parts, In order
to accelerate this test and thereby reduce
testing time, the specified concentration of
moisture and salt is greater than is found in
service, The test is applicable to any equip-
ment exposed to salt fog conditions in ser-
vice. '

1.1 Application. This test should be ap-
plied only after full recognition of its de-
ficiencies and limitations which are as fol-
lows:

L.1.1 Deficiencies.

{a) The successful withstanding of this
test does not guarantee that the test
item will prove satisfactory under
all corrosive conditions.

{b) The salt fog used in this test does
not truly duplicate the effects of a
marine atmosphere,

{c) It is highly doubtful that a direct
relationship exists between salt-fog
corrosion and corrosion due to other
media.

(d) This test is generally unreliable
for comparing the corrosion resist-
ance of different materials or coat-
ing conditions, or for predicting
their comparative service life,
(Some idea of the service life of
different samples of the same, or
closely related metals, or of protec-
tive coating-base metal combina-
tions exposed to marine or seacoast

509-1

locations can be gained by this test
provided the correlation of field
service test data with laboratory
tests shows that such a relationship
does exist, as in the case of alum-
inum alloys. Such correlation tests
are also necessary to show the de-
gree of acceleration, if any, pro-
duced by the laboratory test.)

1.1.2 Limitations.

{(a) The salt fog test is acceptable for
evaluating the uniformity (i.e,
thickness and degree of porosity)
of protective costings, metallic and
nonmetallic, of different lots of the
same product, once some standard
level of performance has been es-
tablished. (When used to check the
porosity of metallic coatings, the
test is more dependable when ap-
plied to coatings which are cathodic
rather than anodic toward the basic
metal.)

{b) This test can also be used to detect
the presence of free iron contamin-
z;ting the surface of another metal
by inspection of the corrosion pro-
ducts.

2. Apparatus. The apparatus used in the
salt fog test shall inc.ude the following:

(a) Exposure chamber with racks for
supporting test items.

(b) Salt sclution reservoir with means
for maintaining an adequate level
of solution.

(c) Means for atomizing salt solution,
including suitable nozzles and com-
pressed air supply.
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{d) Chamber heating means and con-
trol.

{e) Means for humidifying the air at a
k

temperature - above the chamber
temperature.
2.1 Chamber. The chamber and all acces-

sories shall be made of material that will
not affect the corrosiveness of the fog, e.g.,
glass, hard rubber, plastic, or kiln dried
wood other than plywood. In addition, all
parts which come in contact with test items
shall be of materials that will not cause
electrolytic corrosion. The chamber and ac-
cessories shall be constructed and arranged
so that there is no direct impingement of
the fog or dripping of the condensate on the
test items, that the fog circulates freely
about all test items to the same degree, and
that no liquid which has come in contact with
the test items returns to the salt-solution
reservoir. The chamber shall be properly
vented to prevent pressure build-up and allow
uniform distribution of salt fog. The dis-
charge end of the vent shall be protected
from strong drafts which can create strong
air currents in the test chamber.

-2.2 Atomizers. The atomizers used shall
be of such design and construction as to
produce a finely divided, wet, dense fog.
Atomizing nozz'les shall be made of material
that is nonreactive to the salt solution.

- 2.3 Air Supply. The compressed air enter-
ing the atomizers shall be essentially free
from all impurities, such as oil and dirt.
Means shall be provided to humidify and
warm the compressed air as required to meet
the operating conditions. The air pressure
shall be suitable to produce a finely divided
dense fog with the atomizer or atomizers
used. To insure against clogging the atom-
izers by salt deposition, the air should have
a relative humidity of at least 85 percent at
the point of release from the nozzle. A satis-
" factory method is to pass the air in very fine
bubbles through a tower containing heated
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water which should be automatically main-
tained at a constant level. The temperature
of the water should be at least 35° C (95° F).

The permissible water temperature increases

with increasing volume of air and with de-

creasing heat insulation of the chamber and
the chamber’s surroundings. However, the
temperature should not exceed a value above
which an excess of moisture is introduced
into the chamber (for example 43° C (108°
F) at an air pressure of 12 psi) or a value
which makes it impossible to meet the re-
quirements for operating temperature.

2.4 Preparation of salt solution. The salt
used shall be sodium chloride containing on
the dry basis not more than 0.1 percent sod-
ium iodide and not more than 0.2 percent of
total impurities. Unless otherwise specified,
a 5 =1 percent solution shall be prepared by
dissolving 5 parts by weight of salt in 95
parts by weight of distilled water. The solu-
tion shall bz adjusted to and maintained at
a specific gravity between the limits shown
on figure 509-1 by utilizing the measured
temperature and density of the salt solution.

2.4.1 Adjustment of pH. The pH of the
salt solution shall be so maintained that the
solution atomized at 35°.C (95° F') and col-
lected by the method specified in 3.1.3 will
be in the pH range of 6.5 to 7. 2. Only dilute
C.P. hydrochloric acid or C.P. sodium hy-
droxide shali be used to adjust the pH. The
pH measurement shall be made electrome-
trically, using a glass electrode with a sat-
urated potassium chloride bridge, or by a
colorimetric method, such as bromothymol
blue, provided the results are equivalent to

thosz obtained with the electrometric method.
Tha nl ¢hall ha measnred when annarlns!'
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eéach new batch of solution and as specified
in 3.1.4.

.25 Filter. A filter fabricated of noncorro-
sive materials similar to that shown in figure
509-2 sha:l be provided in the supply line
and immersed in the salt solution reservoir
in a manner such as that illustrated in figure
509-3,
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3.3 Procedures.

3.1 Procedure I

211 Teoemneraotyr
G.a.a L EMMPETALUT

ducted with a temperature in the exposure
zone maintained at 35° C (95° F). Satis-
factory methods for controlling the tempera-
ture accurately are by housing the apparatus
in a properly controlled constant tempera-
ture room, by thoroughly insulating the ap-
paratus and preheating the air to the proper
temperature prior to atomization, or by

Tanlradinog rn T A anrFealling +tha
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temperature of the water or of the air used
in the jacket. The use of immersion heaters
within the chamber for the purpose of main-
taining the temperature within the exposure
zone is prohibited.

3.1.2 Atomization. Suitable atomization
has been obtained in chambers having a
volume of less than 12 cubic feet with the
following conditions:

(a) Nozzle pressure shall be as low as
practicable to produce fog at the
required rate. .

{(b) Orifices between 0.02 and 0.03 inch
in diameter.

{c) Atomization of approximately 3
quarts of salt solution per 10 cubic
feet of chamber volume per 24
hours.

When using large size chambers having a
volume considerably in excess of 12 cubic
feet, the conditions speciﬁed may require

ulUUJIl(_,d.LlUIl le Il’ll‘."EE EHE quUlrEmEIlLS IOI'
operating conditions.

3.1.3 Placemeni of salt fog collection re-
ceptacles. The salt fog conditions maintained
in all parts of the exposure zone shall be
such that a clean fog collecting receptacle
placed at any point in the exposure zone wiil
collect from 0.5 to 3 milliliters of solution
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per hour for each 80 sgquare centimeters of
horizontal collecting area (10 centimeters
diameter) based on an average test of at

least 16 hours. A minimum of two recept-
acles shall be used, one placed nearest to any

CALATD Slidddl U0 WSTha; Vit pradeieis (et R wis g 8

nozzle and one farthest from al) nozzles. Re-
ceptacles shall be placed so that they are not
shieded by test items and so np drops of
solution from test items or other sources
will be collected.

3.1.4 Measurement of sall solution, The

solution, collected in the manner specified in
2 1.8 shall have the sodium chloride content

el OLEciI] 11 v U LIl OSULILIWALL widarg sl

and pH specified in 2.4 when measured at a
temperature of 35° G (95° F}. The salf solu-
tion from all collection receptacles used can
be combined to provide that cuantity re-
-quired for the measurements specified.

3.1.4.1 Measurement of sodium chiloride
content. The solution, maintained at tl.e spe-

rifind tammnorature can he measured in a
cinieG lemperatiure, C€an b€ measurec in

graduate of approximately 2.5 centimeters
inside diameter. A small laboratory type
hydrometer will be required for measure-
ment within this volume.

3.1.4.2 Measurement of pH. The pH shali
be measured as specified in 2.4,

mente. The meas-

PTG, 4 2% AiEE

3142 Time of measures
urement of both sodium chloride and pH
shall be made at the following specified

times:

(a) For salt fog chambers in contin-
uous use, the measurements shall be
made following each test,

{(b) For salt fog chambers that are used
infrequently, a 24-hour test run
shall be accomplished followed by
the measurements. The test item
shall not be exposed to this test run,

3.1.5 Preparation of test ilem. The {fest
itern shzll be given a minimum of handling,
particularly on the significant surfaces, and
shall be prepared for test immediately bc.
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fore exposure. Unless otherwise specified, un-
coated metallic or metallic coated devices
sha'l be thoroughly cleaned of oil, dirt, and
grease as necessary until the surface is free
from water break. The cleaning methods
shall not include the use of corrosive solvents
nor solvents which deposit either corrosive
or profective films, nor the use of abrasives
other than a paste of pure magnesium oxide.
Test items having an organic coating shall
not be solvent cleaned. Those portions of test
items which come in contact with the support
and, unless otherwise specified in the case of
ccated devices or samples, cut edges and
surfaces not required to be coated, shall be
protected with a suitable coating of wax or
similar substance impervious to moisture.

3.1.6 Performance of test. The test item
shall be placed in the test chamber in ac-
cordance with section 3, paragraph 3.2.2, and
exposed to the salt fog for a period of 48
hours or as specified in the equipment speci-
fication. At the end of the exposure period,
the test item shall be operated and the re-
sults compared with the data obtained in ac-
cordance with section 3, paragraph 3.2.1.
The test item shall be inspected for corro-
sion in accordance with section 3, paragraph
3.2.4. If necessary to aid in examination, a
gentle wash in running water not warmer
than 38° C (100° F) may be used. The test
item shall then be stored in an ambient at-

METHOD 509

mosphere for 48 hours or as specified in the
equipment specification for drying. At the
end of the drying period, the test item shall
be again operated and the results compared
with the data obtained in accordance with
section 3, paragraph 3.2.1. The test item
shall then be inspected in accordance with
section 3, paragraph 3.2.4.

4. Summary. The following details shall be
designated in the equipment specification:

(a) Pretest data required (section 3,
paragraph 3.2.1).

(b) Applicable salt solution, if other
than 5 percent is desired. :

(c} Special mounting details, if appli-
cable (see 3.1.5).

{d} Salt fog exposure period if other
than 48 hours (see 3.1.6),

(e) Drying period if other than 48
hours (see 3.1.6).

(f) Inspection and operation after 24 °
hours of salt fog exposure where
buildup of salt deposits are critical
to the proper operation of the test
item.
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FIGURE 509-1. Variations of specific gravity of sall (NaCl} solution with fempcrature
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FIGURE 509-2. Salt solution filter
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FIGURE 509-3. Location of salt solution filler
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DUST

1. Purpose. The dust test is used during
the development, test, and evaluation of
equipment to ascertain their ability to resist
the effects of a dry dust (fine sand) laden
atmosphere. This test simulates the effect of
sharp edged dust (fine sand) particles, up to
150 microns in size, which may penetrate
into cracks, crevices, bearings, and joints,
and cause a variety of damage such as foul-
ing moving parts, making relays inoperative,
forming electrically conductive bridges with
resulting “shorts” and acting as a nucleus
for the collection of water vapor, and hence
a source of possible corrosion and malfunc-
tion of equipment. This {est is applicable to
all mechanical, electrical, electronic, electro-
chemical, and electromechanical devices for
which exposure to the effects of a dry dust
(fine sand) laden atmosphere is anticipated.

2. Apparatus. The test facility shall con-
sist of a chamber and accessories to control
dust concentration, ve