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FEDERAL SPECIFICATION

This specification was approved by the Commissioner, Federal
Supply Service, General Services Administration, for the use
of all Federal agencies.

P—

SCOPE

1.1 This specification covers one type of foam liquid for use in mechanical
foam generating equipment for extinguishment of fires in flammable liquids such

as gasoline and oils.

1.1.1 Federal specification coverage. Federal specifications do not include
all varieties of the commodity as indicated by the title of the soecification. or

used by the Federal Government.

2. APPLICABLE DOCUMENTS

2.1 Specifications and standards. The following specifications and standards
of the issues in effect on date of invitation for bids, or request for proposal,
form a part of the specification to the extent specified herein:

L~-P-350 - TPlastic Molding Material, Polyethylene, Low and Medium
Nanceitv,
Density.
QQ-A-250/2 - Aluminum Alloy 3003, Plate and Sheet.
QQ-S-700 - Steel, Sheet and Strip, Medium and High Carbon.
TT-E-489 - Enamel, Alkyd, Gloss (For Exterior and Interior Surfaces).
VV=-G-76 - Gasoline, Automotive.
PPP-B-601 - Boxes, Wood, Cleated-Plywood.
PPP-B-621 - Boxes, Wood, Nailed and Lock=Corner.
PPP-B-636 - Box, Fiberboard.
PPP-C-96 - Cang, Metal, 28 Gage and Lighter.
PPP-D-723 - Drums= Fiber.

PPP-D-729 - Drums: Metal, 55-Gallon (For Shipment of Noncorrosive
Material).

PPP-P-704 - Pails, Metal: (Shipping, Steel, l-through 12-Gallon).

PPP-T-66 Tape: Pressure-Sensitive Adhesive, Vinyl Plastic Film.

FSC 4210
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Federal Standards:
Fed. Std. No. 123 - Marking for Domestic Shipment (Civilian Agencies).
Fedo Stdﬂ NO- 595 _.ColorS¢

(Activities outside the Federal Government may obtain copies of Federal
Specifications, Standards, and Handbooks as outlined under General Information

ha nerd ~ac danerad

in the Index of Federal S,'}ecj.ficatiﬁﬂs and Standards and at the prices indicated
in the Index: The Index; which includes cumulative montly supplements as isgued,
is for sale on a subscription basis by the Superintendent of Documents, U.S.
Government Printing Office, Washington, D.C. 20402.)
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Administration Regional Office
Chicago, Kansas City, Mo., Fort Worth, Denver, San Francisco, Los
Seattle, Wash.)

»
geles, and

{(Federal Government activities may obtain copies of Federal Specificationms,
Standards, and Handbooks and the Index of Federal Specifications and Standards
from established distribution points in their agencies.)

Military Specification:

MIL-I1-22023 - Insulation Felt, Thermal and Sound Absorbing Felt,

| o I WO
riorous UL&SS,

Military Standards:

MIL-STD-105 Sampling Procedures and Tables for Inspection by Attributes.

MIL-STD-129 -~ Marking for Shipment and Storage.
MIL-STD-130 - Identification Marking of U. S. Military rroperty.
MIL-STD-147 - Palletized and Containerized Unit Loads 40" by 48" 4-Way
(Partial) Pallet Skids, Runners, or Pallet-Type Base.
(Copies of Military Specification and Standards required by contractors in

connection with

specific procurement functions should be obtained from the pro-
or as directed by the contracting officer.)

curing activity

2.2 Other publications. The following documents form a part of thio speci~
fication to the extent specified herein. Unless a specific issue is identified

apply:

Uniform Ciassification Committee:

propoeal shell

viisilil T i%26 --—

(Application for copies should be
Committee, 202 Union Station, 516 West

addressed to the Uniform Classification
Jackson Boulevard, Chicago, Illinois 60606.)



Downloaded from http://www.everyspec.com

0-F-555C

American Society for Testing and Materials (ASTM) Standard:

D-96 Method of Test for Water and Sediment in Crude Oils.

D-97 Method of Test for Cloud and Pour Points.

D-445 - Method of Test for Viscosity of Transparent and Opaque Liquids
(Kinematic and Dynamic Viscosities).

Method Test for Specific Gravity of Petroleum Liquids, Hydro-
meter Method.

E 11 - Specifications for Sieves, for Testing Purposes (Wire Cloth

Sieves, Round-Hole and Square-Hole Screens or Sieves).

D~-1298

(Application for copies should be addressed to the American Society for
Testing and Materials, 1916 Race Street, Philadelphia, Pa. 19103.)

(Technical society and technical association specifications and standards
are generally available for reference from libraries. They are also distributed
among technical groups and using Federal agencies.)

REQUIREMENTS

3.1 Qualification. Foam liquid furnished under this specification shall be
products which are approved for listing on the applicable qualified products list
at the time set for opening of bids (see 4.2 and 6.3).

3.2 Material. The foam liquid shall be essentially a concentrated homo-
genous colloidal suspension of hydrolyzed proteins, foam stabilizers and metallic
salts and other material as required to conform to the requiremcnts as specified
herein.

3.3 Compatibility (for qualification testing only). The foam liquid shall
be compatible with other liquids approved under this specification in that a
mixture with any approved foam liquid in all proportions shall conform to the
requirements of 3.13 when tested as specified in 4.7.11. Also, when tested as
specified in 4.7.7.2, the sedimentation of the mixture shall be not greater than
0.25 percent by volume.

3.4 Specific gravity. The foam liquid shall have a minimum specific gravity
of 1.12 at 60°/60°Fahrenheit (F.) when tested,as specified in 4.7.1. The specific
gravity shall be not greater or less than 0.02 from that established for the
qualified material, except that it shall be not less than 1.12.

3.5 Viscosity. The foam liquid shall have a maximum kinematic viscosity of
110 centistokes at 32°F. and a minimum kinematic viscosity of 15 centistokes at
68°F. (20°C.), when tested,as specified in 4.7.2, The kinematic viscosity of the
1iquid at 32°F. (0°C.) shall be not greater or less than 20 centistokes from the
value established for the qualified material, except that it shall not be greater
than 110 centistokes.
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3.6 pH value. The foam l1iquid shall have a pH value between 6 and 7.5 at

68°F. when tested,as specified in 4.7.3. The pH shall not vary from this range

in 6~-percent solutions of foam liquid in synthetic sea water prepared using dis-
tilled water. The pH value at 68°F. shall not be greater or less than 0.4 units
of trhe value established f(;n_' the qualified material, except tha the value shall

N
scay within the range of 6 to 7. 5. Also, after the high temperature (149°F.)
stability test specified in 4.7.7.2,the pH value of the foam liquid shall be not
greater or less than 0.6 units of the value established for the qualified
material, except that the value shall stay within the range of 6 to 7.5.

3.7 Pour point. The foam liquid shall have a maximum pour point of 14°F.,
when tested as specified in 4.7.4, and shall be not greater or less than 5°F. of
the value .established for the qualified material, except that the pour point

suall not exceed 14°F.

3.8 Sedimentation. The foam liquid as supplied shall have a sedimentation
value not greater than 0.1 percent by volume, when tested as specified in 4.7.5.
Sedimentation, if present, shall be completely dispersible on mild shaking, and
shall all readily pass through an 80-mesh screen when tested, as specified in
4.7.5.

3.9 Precipitation. The foam liquid as supplied shall be readily miscible
with synthetic sea water and shall show a precipitation of not more than 0.05
percent by volume when tested, as specified in 4.7.6.

3.10.1 Low temperature stability, =-85°F. (~65°C.). When tested, as speci-
fied in 4.7.7.1, the sedimentation shall not exceed 0.2 percent by volume. The
sedimentation shall be completely dispersible on mild shaking and shall all
readily pass through an 80-mesh screen specified in 4.7.5.

tabil

3.10.2 High temperature sta i
rp

not show any physical, chemica
specified in 3.4, 3.5, 3.6, 3.7,

y, 149°F. (65°C.). The foam liquid shall
o rformance changes beyond the limits
3 except that the liquid shall have a sedi-
mentation value not greater than O ercent by volume), 3.9, 3.11, 3.12, and
3.13 when tested,as specified in 4.7.7.2. Also, any sedimentation present shall
be completely dispersible on mild shaking, and shall all readily pass through the

—r 7 S
80-mesh screen specified in 4.7.5.

N ®

3.11 Foam stabilizer salts. When metal foam stablilizers are required, the
foam liquid shall show a metal foam stabilizer salt content calculated for the
metal, which shall not vary from the optimum content for the particular formu-
lation of liquid by more than the numerical value of 0.05 percent. The metal

salt and the optimum metal salt content shall be those proposed by the particular
manufacturer and approved as a result of the qualification tests of the particular
formation of liquid. The test for iron salts is specified in 4.7.8. The required
test for determining the concentration of other salts shall be approved at the
time of qualification.
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3.12 Foam characteristics.

3.12.1 Drainage. The foam generated from a 5-percent premixed solutior of
the foam liquid in fresh water at 68°F. (20°C.) shall show a 25-percent drainage
time beiween 95 and 140 seconds when tested, as specified in 4.7.9.

3.12.2 Foam expansicn. The fcam generated from a S—-percent premixed sclu-
tion of the foam liquid in fresh water shall be above the following minimum
expansion values when tested, as specified in 4.7.9:

Temperature °F. Expansion value, minimum

68 7.5
41 6.5

3.12.3 Resistance to dry powder attack. The foam generated from a 6-percent

premixed solution of the foam liquid in synthetic sea water shall contain the fire

3.13.1 Fire performance. The fcam liquid as received and after treating at
149°F.,as specified in 4.7.7.2,shall have a time of coverage of not more than 2
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3.13.3 Sealability. The foam blanket shall protect the fuel from reigni-
tion by a lighted torch for a period of not less than 15 minutes after the
S5-minute period of foam application when foam is tested, as specified in 4.7.11.,2.

3.13.4 Burnback. The foam blanket shall prevent spread of the fire beyond
an area approximately 20-inches square, when tested, as specified in 4.7.11.3.

3.14 Corrosion.

3.14.1 Corrosion to steel. The foam liquid shall not cause a loss of
woaioht ewceeding 15 milliocrams ner sauare decimeter ner dav (24 hours) or anv
welight exceeding 15 milligrams per square decimeter per day (24 hours) or any
evidence of pitting of an uncoated steel sample conforming to QQ-$-700 (cold
rolled sheet, annealed last, dull finish), when tested, as specified in 4.7.12.1.

3.14.2 Corrosion to aluminum. The foam liquid shall not cause a loss of
weight exceeding 15 milligrams per square decimeter per day (24 hours) or any
evidence of pitting of an uncoated aluminum sample conforming to QQ-A-250/2,
whan toctad ae enanifiad 4n 4.7 .12 9
WIlT L LC-’&CU’ a9 QPC\.LLLCU Py b gl U AR B S S By 28 ]
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3.15.1 1Identification marking shall be iu accordance with MIL-STD-130.
Marking shall include a seven digit identifying number to specify the date of
manufacture and the batch number. The first two digits shall indicate the yeat

1Az 0N Te _Sa_ _L 117

of manufacture \IOI' exampLe 68 for i700), the next two aigits saa tne
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month of manufacture (f\.u. exau‘yle 08 for A'Jg'u'-"*), the next two dib h

.
indicate the day of the month of manufacture and the last digit shall identify
the batch number for the specific manufacturing date. For example, number
68-08-31-3 indicates that the item was the third batch manufactured on 31 August
1968. 1In addition, the marking on the containers (see 5.4),shall be in black
characters against a red background.

2.18_92 Tern 4 dan
1GC

3.15.2 Twe ntical markings conforming to figure ! shall be applied to the
5-gallon containers so that the markings are located diametrically opposite. The

markings shall be applied on the containers in such a manner that water immersion,
contact with the contents of the containers, or normal handling will not impair
the legibility of the marking. No paper labels shall be used.

THIS END UP
X(-XX-XX-X

U.S.
CAAM | 101D
TAAUY W W

CONCENTRATE

IN ACCORDANCE WITH
FEDERAL SPECIFICATION O-F -555
FOR USE IN
WAKING WECHANICAL FOAN FOR FiRE EXTINSUISHEMEN
CAUTION:

FOR READY USE DO NOT STORE BELOW &9°F
CNJTDN DO NOT MIX WITH OTHER THAN
FOAM LIQUIDS APPROVED U

Site /N Accornanegr Urerw ML-ETD-M30O

i NDER
i SPECIFICATION O-F-55%
1 MANUFACTURER'S NAME '
ADDRESS
i XA~ Xi-a ]
|- Stze +w Accoromncs witw Mil=5T):130_ ]

Frcure 1.—Container markings.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inmspection. Uuless otherwise specified in the
contract or purchase order, the supplier is responsible for the performance of
all inspection requirements as specified herein. Except as otherwise specified,
the supplier may utilize his own facilities or any commercial laboratory accept-

able to the Government. The Government raserves the right to perform any of the
P I ed mann s EFacmele dm blan amnad £ nme b mrenbhh drnamnanatdAarns awa danmad
LIIBPC(,L.LUHD SEL 10ILll 411 L dpeCllrilatlol wiwie Sudil INSpeliions are acemed
necessary to assure that supplies and services conform to prescribed requirements.
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4.2 f ion tests. Qualification tests shall be conduc

<2 uvalification tests. Qualification tests ucte
laboratory sati factory to the Naval Ship Engineering Center. Application for
Qualification tests shall be made in accordance with "Provisions Governing
Qualification SD-6" (see 6.3 and 6.4). Qualification tests shall counsist of the
tests specified in 4.7.

|rt

C
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4.3 Sampling.

urposes of sampling, a lot shall consist of not more than

K3

4,3.1 Lot. For purp
5000 gallons of foam liquid

inspection

1 o
v 1Tausl = 2 € cceann A fy compliance
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4.3.3 Sampling for quality conformance tests. Two filled 5-gallon con-
tainers five filled 2-gallon containers or forty filled l—quart containers shall
be selected at random from each lot for the tests specified in 4.5 or, if the lo
is a single homogeneous batch of not over 5000 gallons, sampling for quality
conformance tests may be made from the batch tank prior to packaging.

e 2 .. |SL 622 % 1419
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4,3.4 Sampling for production check tests. In addition to the sample
lected for quality conformance tests, four additional 5-gallon containers from

se
the first lot offered for delivery under contract or order, and thereafter from
any one lot in each group of ten Sueeessive lots shall be selected by an inspector
and forwarded to a laboratory designated by the command or agency concerned for
the tests specified in 4.6. The contractor shall submit in addition to the above
samples the results of tests required by 4.3.3.

4.4 Examination of filled containers. Each sample filled container shall
be examined for defects for construction of the container and the closure, for
evidence of leakage, and for unsatisfactory markings. Each filled container shall
also be weighed to determine the amount of contents. Any container in the sample
having one or more defects or less than required fill, shall not be offered for
delivery, and if the number of defective containers in any sample exceeds the
acceptance number for the appropriate sampling plan of MIL-STD-105, this shall be

cause for rejection of the lot represented by the sample.

4.5 Quality conformance tests. The samples selected in accordance with 4.3.3
shall be subjected to the tests specified in 4.7.1, 4.7.3, 4.7.5, 4.7.6, and 4.7.9.

4.5.1 Action in case of failure. 1If any one of the samples tested is found
to be not in conformance with this specification, this shall be cause for rejection
of the lot represented by the sample.

4.6 Production check tests. The samples selected,as specified in 4.3.4,shall
be separately subjected to such chemical, physical, and performance tests as are

necessary to determine that the sample is essentially identical to the material
upon which qualification approval has been granted.
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4.6.1 Action in case of failure. Acceptance of the first lot offered for
delivery under a contract or order shall be withheld until a satisfactory report
is received on the production check test sample. Thenceforth, except as herein-
after specified, acceptance and rejection of lots shall normally be on the basis
of the sampling, examination and tests specified in 4.3, 4.4 and 4.5 and
acceptance shall not be withheld pending receipt of test reports on production
check test samples. However, upon receipt of an unsatisfactory test report on
a production check test sample, additional samples shall be selected from every
subsequent lot offered for delivery. The samples so selected shall be submitted
to a laboratory designated by the bureau or agency concerned and shall there be
subjected to the tests specified in 4.6. Lots shall then be accepted only upon
receipt of a satisfactory test report on the samples so selected. Additional
testing shall be discontinued and lot acceptance returned to the normal basis
when two successive lots have been accepted. The contractor shall not be
permitted to submit more than three separate samples for production check tests
(see 4.3.4) 1in the event of failure.

4.7 Test procedures.
4.7.1 Specific gravity. Specific gravity shall be determined by ASTM D-1298.

4.7.2 Viscosity. Viscosity shall be determined by ASTM D-445 using the
Canon-Fenske Viscometer.

4.7.3 pH value. pH value of the foam liquid or of 6-percent solutions in
synthetic sea water shall be determined by means of a standard pH electrometer
using the glass electrode. Report the pH value to the nearest 0O.l. Synthetic
sea water of the following composition shall be used:

Percent by
weight
Magnesium chloride (MgCly.6H30).... 0.10
Calcium Chloride (CaCljp.2Hp0)eevese 0.16
Anhydrous sodium sulfate (Na3S04).. 0.40
Sodium chloride, C. P. (NaCl)...... 2.50
Distilled water 95.84

4.7.4 Pour point. Pour point shall be determined by ASTM D97 and the
following: The temperature of the cooling bath shall be maintained between
- 40° and - 50°F. The jacket containing the test jar shall be supported in a
vertical position in the cooling bath so that not more than 1 inch of the jacket
projects out of the cooling medium. Beginning at a foam liquid temperature of
15°F. and continuing at decreasing 1°F. intervals, the test jar shall be removed
from the jacket and shall be tilted just enough to determine whether there 1s any
movement of the foam 1iquid in the jar. The complete operation of removal and
replacement shall not require more than 3 seconds. As soon as the foam liquid
does not flow when the jar is tilted, the jar shall be held in a horizontal
position for exactly 5 seconds., If the foam liquid shows any movement under these
conditions, the jar shall be immediately replaced in the jacket and the test shall
be repeated at the next temperature 1°F. lower. The test shall be continued in
this manner until a point is reached at which the foam 1l1quid in the jar shows no
movenment when the jar is held in a horizontal position for exactly 5-seconds. The
temperature of the foam liquid at this point shall be noted and the pour point
shall be recorded as the temperature 5°F. above this point.
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the
container after thoroughly mixing the contents. Sedimentation shall be determined
by ASTM D 96 using the cone-shaped tube, except that the solvent and emulsifier
shall not be added and the tests shall be conducted at 68° + 2°F. (20° + 1.1°C.).
One rint of the thorougly stirred foam liquid shall be filtered through an 80-mesh
screen filter conforming to ASTM E-11. The screen shall be l-inch in diameter and
mounted in a brass or stainless steel frame 10 inches long.
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4.7.6 Precipitation. A portion of the s er the
sedimentation test (see 4.7.5) shall be used in ercent solution of
the liquid in synthetic sea water (see 4.7.3) at a temperature of 68° + 2°F.

(20° + 1.1°C.). Determine presence of precipitation using type method  specified
in 4.7.5.

4.7.
4.7.7.1 Low temperature stability, -85°F. (-65°C.). Representative foam
1iquid samples shall be taken from a previously unopened container after
thoroughly mixing the contents. A sample shall be placed in a sealed polyethylene
container and rapidly solidified by exposure to a temperature of not higher than
~85°F. for 24 hours. The container shall be hammered with a mallet to break up
the solidified liguid into small pieces which shall be transferred to a 100 ml.

CIIC OViisiyassiaua AMULUY 4Ll Swmaaas [=R 811 aSiis A

centrifuge tube and a l-pint wide mouth bottle, both of which shall then be capped.
The centrifuge tube and bottle shall be exposed to a temperature of 23° + 2° -0°F.
(-5° + 1.1°C.) for 1 week and then brought to room temperature. Sedimentation in

0
the centrifuge tube shall be determined as specified in 4.7.5. Also, the l-pint
sample shall be filtered through the 8-mesh screen specified in 4.7.S5.

4.7.7.2 High temperature stability 149°F. (65°C.). The foam liquid in an
unopened container shall be brought to a temperature of 149° + 2°F. within 4 hours,
maintained at 149° + 2°F. for 24 hours, and then brought to room temperature. The
contents shall then be thoroughly mixed after which the foam 1iquid shall be
tested for conformity with the requirements of 3.10.2. The foam liquid in the

container mav be hrnnohr to 149°F, by immersion of the container 4in an upright

(SLe RS-V R LD Y =<5 va O TS 4 s PRtitiiicRaE-A0LE) COonlL sl

position to within 1 inch of the top of the container in a water bath maintained
at 149°F., The container may then remain immersed in the 149°F. bath for an
additional 24 hours or else transferred to an air oven which will maintain the

100 mi. sample of the thoroughly mixed
1ewrnd nn aamnla 40 a ‘—n‘nf exd An

L—PLlIL Dalul.l.l.c *Il a PLI'B WaAUCT \i
The sedimentation in the container.
fied 1
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4,7.8 Foam stabilizer salts. To test for iron salts, accurately weigh
approxlmately 1.000 + 0.0001 gram (g.) of the foam liquid into a 50-milliliter
\ml.) beaker. AOCl ) nu. OI concenr_ranea nlEI'lC dClQ, cover tne oeaKer w1\:n a
watchglass and boil down to about 2 ml. on a hot plate. Add another 5 ml. of

concentrated nitric acid and again boil down to 2ml. Remove from the hot plate,
cool and then wash down the watchglass and the sides of the beaker with about

5 ml. of distilled water. Add 2 ml. of perchloric acid (70 percent) and complete
destruction of the organic matter by slowly boiling the solution to strong

fumes of perchloric acid, keeping the beaker covered with a watchglass to avoid

loss by spattering. Cool the solution, wash down the watchglass and beaker
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with about 25 ml. of distilled water, warm gentl

Waois GV L0 Was U2

r sary e
solution is obtained. Transfer the solution to a 100 ml. volumetric flask,
cool and dilute to the 100 ml. mark. Add in sequence to another 100 ml.
volumetric flask 40 ml. of 0.2M ammonium persulphate, 10 ml. potassium thiocyanate
(40 percent), 4 ml. 4N nitric acid and a 10 ml. aliquot from the sample liquid.
Dilute with distilled water to the 100 ml. mark. Mix thoroughly and immediately
thereafter transfer a portion of this solution to a cuvette or sample tube of a
photoelectric colorimeter and read the light transmigsion in the colorimeter

"
DRLSUTACLLI A0 LR AR allid ADEE RLQLOWMATUAVIL Al LT LVAVLLwmCLTA

using a 420 millimicron blue filter. Color comparison may also be made with
Nessler tubes in the absence of a photoelectric colorimeter. Interpolate the
results from a recent calibration cure prepared with standard concentrations of
iron prepared in the same manner. Run a blank, using all the reagents and water

in the volumes indicated in the foregoing procedure, deducting the value thus
obtained from that of the sample figures.

4.7.9 Drainage and expansion. The drainage and expansion shall be deter-
mined using the equipment shown on figure 2 and the 6-GPM mechanical foam nozzle
shown on figure 3 with the foam being generated at 100 p.s.i.g. The foam collector
shall be placed with the backboard vertical. The base of the 6 GPM nozzle shall be
about 3 inches above the top of the sieve with the tip of the nozzle 10 feet from
the backboard of foam collector. Two pans shall be used to collect the draining
liquid. The standard sieve receiving pan shall be used to collect the liquid
draining during the foam application and prior to the weighing operation; the
drainage pan, a metal pan at least 9 inches in diameter and l-inch high, shall be
used to collect the liquid draining during the weighing operation. Prior to test,
(1) the total weight (W;) of the sieve plus drainage pan shall be determined, (2)

the weight of the receiving pan (W3) shall be determined and (3) the drainage pan

shall be positioned on the laboratory balance and the balance weights tnen set to
indicate the weight of the drainage pan. Before the foam application, the sieve
shall be wetted with water and then shaken to remove excess water. The sieve shall
be nested in the receiving pan and both placed in the sieve retainer. Foam gener-

ation shall be started and after st eacy flow has been ontalnea, the foam stream

~ - - A ran -~ -~ ~ ~ -~ P ) mmem £V oo - 1a
shall be directed agaiunt the central por rttion of the backboard. Foam flow to the
sieve shall be cut off by means of a swivel cover as soon as the sieve has been

lled. Timing shall be started at this point. The sieve and the receiving pan
shall be removed from the sieve retainer and any foam clinging to the outside of
ti.e combination shall be wiped off. The sieve and receiving pan shall then be
separated. The receiving pan shall be placed aside for later weighing, and the
sieve b[ldli be Suppeftéa aDOVE l;l'le dfainage pan which was pI'EVlOUS.Ly pOSlClOﬂeG
on the balance. The sliding weight of the balance shall be advanced in 10-gram
increments and the times noted at which the beam balances. The weighing shall
continue until the total weight of drained liquid, in the drainage and receiving
pans, shall be at least 25 percent of the total weight of the foam sample.

Calculate the total weight of the foam sample (WF) as follows:

—
o



The total weight of
liquid in the recei
data obtained, dete
25 percent of the t

% S vn VP meaT n e
nLDU adlsuliac

Expansion =

Where V = volu
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fvw vy o\ i e AY
= (Wp = W)) + (W, = Wy

= weight of stieve plus drainage pan

weight 1, g.

= welght of sieve with foam plus drainage
pan with drained liquid, g.

= weight of receiving pan, g.

"
-
Pt

nan with draftned ligquid. g.
prers WEE WL BEESTSE S==3TTTEY ©
the drained liquid is equal to the sum of the weights of the
ving pan and drainage pan. By interpolation of the weight-time
rmine the time in seconds required for drainage of liquid to
otal weight of the foam sample (Wg/4).
e the expansi
\'
Wg

me of foam sample collected in sieve = 1650 mi.

11
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shIelded area and the fuel in the tank shall be igniced. The fire shall be
permitted to burn freely for 15 seconds prior to extinguishment with dry powder.
The powder used for this test shall be a standard sample of potassium bicarbonate

base dry chemical which shall be obtained by making application to the U. S.
Naval Applied Science Laboratory {(Code 938), Flushing and Washington Avenues,
Brooklyn, New York 11251. The powder shall be applied from a fully charged
5-pound pressurized-cartridge type extinguisher. The extinguisher shall be
operated with the discharge nozzle about 3 feet above the ground level and at a

horizontal distance of 4 feet from the near edge of the test tank. The operator

shall approach the fire with the nozzle directed at the base of the flames and

moved from side to side as necessary to facilitate extlnguisnment of t
c

=

[ad

m ¢
4

lad)

T ace. One
start of powder appl ation, a emixed solu 1on consisting of 6 percent by
volume of foam liquid in synthetic sea water (synthetic sea water for this test
shall have the composition given in 4.7.3, except that fresh water may be

[
= ot
"~
"

substituted for distilled water) at 68°F. (20°C.), shall be discharged through a
6 GPM mechanical foam nozzle at 100 pounds per square inch gage (PSIG). The
foam produced in this manner shall be directed against a vertical backboard which
shall be positioned 10 feet from the tip of the nozzle and flush with the far

edge of the test tank. The foam, upon striking the backboard, shall flow into
the tank. Foam flow to the tank shall be halted after 1 minute, at which time
the surface of the foam in the tank shall be leveled off. Five minutes after
completion of foam application, an opening, 6-inches square, shall be made in

the approximate center of the foam blanket and the exposed fuel surface shall
be reigpiteda The reignited fire shall be permitted to burn for 5 minutes, after
which the area of foam destruction or burnback shall be determined.

4.7.11 Fire test procedure.

4,7.11.1 Fire test. Foam liquid as received and also as treated in accor-
dence with 4.7.7.2 shall be subjected to individual fire tests by discharging
through a 6-gallon per minute mechanical foam nozzle (see fig. 3) supplied with
both fresh water and synthetic sea water (synthetic sea water for this test shall

have the composition given in 4.7.3, except that fresh water may be substituted

for distilled water) at a line pressure of 100 pounds p.s.i.g. and at a temperature
of about 68°F. (20°C.). The foam liquid shall be approximately the same tempera-
ture as the water. The tank used for the fire tests shall be of steel construc-

4 A

tion measuring 10-feet square by 3~feet deep. The nozzle shall be positioned in
the middle of the windward side of the tank with the nozzle tip 16 inches directly
above the top edge of the tank. The fire shall be permitted bo burn freely for

60 seconds before foam application. The foam stream shall be directed across the
fire to strike the approximate center of the back side of the tank, 12 inches
above the fuel level, and shall be applied for a S-minute period. Record the
eriods after start of foam application as required for the foam to spread over
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4,7.11.1.1 In addition to the requirements of 4.7.11.1, in testing the
foam liquid concentrate, a minimum of 75 gallons of gasoline shall be floated on
a sufficient quantity of water so that the fuel surface is 2 feet below the top
edge of the tank. Twenty-five gallons of gasoline shall be added to the tank
for each additional fire test. The gasoline used shall be a commerical grade
motor fuel between 82 and 93 octane, conforming to VV-G-76.

4.7.11.1.2 The fire test shall be conducted when the wind velocity is
below 10 miles per hour.

4.7.11.2 Sealability test. The lighted torch (see fig. 4) shall be passed
continuously over the foam blanket starting 10 minutes after completion of foam
application without touching or penetrating the foam. Fourteen minutes after
completion of foam application, the lighted torch shall be applied over the foam
blanket for 1 minute with the torch touching the foam blanket but not penetrating
the blanket by more than 1/2 inch during the test.

s

E—; 0.0 (ALUMINUM PIPE) __.1 0" 1_.___
-

‘[: o' . ,_1
43 WRAPPED S0 THAT

0.D. IS 2INCHES SECURED
WITH NICHROME WIRE.

FIGURE 4.~---Torch.

4,7.11.3 Burnback test. Fifteen minutes after completion of the test speci-
fied in 4.7.11.1 an opening, 6-inches square, shall be made in the approximate
center of the foam blanket and the exposed fuel shall be reignited with a torch.
The reignited fire shall be permitted to burn for S5—-minutes. After the 5-minute
burning period, the burnback area shall be determined.

4,7.12 Corrosion.

4.7.12.1 Corrosion to steel. Four uncvated steel samples, /2 inch by 3
inch by 1/16 inch, shall be scrubbed clean with a bristle brush under running
water and dried. Weigh to an accuracy of 0.0005 grams and place cornerwise in
4-ounce capacity square sample bottles, each containing sufficient foam liquid
concentrate to completely immerse each sample. Cap the bottles and keep in an
oven maintained at 100 i}2°F. for 21 days. Remove samples and clean by means of
scrubbing with a bristle brush. After cleaning, weigh the specimens and calculate
the loss in weight as milligrams per square decimeter per day. Use the average
weight loss from the four samples.

15
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4.7.12.2 Corrosion to aluminum. Four uncoated aluminum samples, 1/2 inch
by 3 inches by 1/16 inch, shall be cleaned by immersing in nitric acid (specific
gravity 1.42) for 2 minutes at room temperature. Scrub the samples with a
bristle bhrush under running water drv and weich to an accuracv of 0.0005 orams.
ristle brush under running water, dry and weigh to an accuracy of 0.0005 grams.
Place “he sample cornerwise in 4-ounce capacity square sample bottles, each

centaining sufficient foam liquid concentrate to completely immerse each sample.
Cap the bottles and keep in an oven maintained at 100 + 2°F. for 21 days. Remove
samples and clean by means of scrubbing with a bristle brush. After cleaning,
we{gh the specimens and calculate the 1oss in weight as milligrams per square

U, 1 o UG R P ~o = o g

decimeter per day. se the average weight loss from the four amples.

(Preparation for delivery requirements specified herein apply only to direct
Government procurement. Preparation for delivery requirements between contractors
and subcontractors shall be as specified in the individual order.)

'3
7

5.1.1 Llevel A. The foam liquid shall be furnished in 5-gallon pails, 5-
gallon nonmagnetic containers or 55-gallon drums as specified (see 6.2).

5.1.1.1 Five~gallon pails. The 5-gallon pails shall conform to type I,
class 3 of PPP-P-704. Pails shall be provided with smap—on type closures. The
poutr openings shall have a minimum diameter of 1-1/2 inches. The entire exterio
of the pail shall be thoroughly cleaned and shall be coated as described in 5.1
Wire handles shall be galvanized or protectively coated to resist corrosion.

5.1.1.2 Five-gallon nonmagnetic containers. When specified (see 6.2), the
foam liquid shall be packaged in a nonmagnetic container consisting of a 5-gallon

~ £cxL a2 1 e £ o [N

molded polyethylene drum with a fiber drum overpack (see figure 5).

16
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RETAINING RING \
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COVER Hmm\\ \ / /
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\  Gasee H \
SPACERS =~ \m "-0“’ DENSITY POLYET v._)YE\
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COVER SIDEWALL '@“ ! PLUG CGLOSURE / |
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METAL STITCH /

SHELL HEADI! . /

FIGURE 5. Five—gallon nonmagnetic container
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5.1.1.2.1 Polyethylene drum.The polyethylene drum shall be of one-piece
seamless construction. The flange shall be molded as an integral part of the
container. The polyethylene shall conform to type I, class L, grade 2 of L=-P-380
to wvhich a maximum of S5-percent polyisobutylene may be added for 1increased
flexibility. The melt index shall not exceed 2.5 grams in 10 minutes. Dimensions
shall be as follows:
Capacity 5-gallons (+ 5 percent)
Height, body (overall) 14-1/4 inches (+ 1/16 inch)
| 2 % PN, Ym A oo 71\ (IR ] [ R S . 'Y l 2\
viamecLer, DOAy \(overali) 11 imncnes \'7" i1/1 incn)
Wall thickness 1/16 inch
Flange:
Height ® 9 © 0 00 ® 0000006000 SO OSSNSO 7/8 1nch
Diameter (outside) seeeccecscscces 3.280 inches
Threads—internal ¢eececescesceeess Buttress type, 5 threads per inch
Thrando—nvtrarmal MMana feamtadnner Maneefantoamama Toatd oot a
LilLTAGUD TALTILIIIAL s0ceeesssesscsccsses LUILIADD VUILILALUTL NAUHULALLULCLYD JUudLAILULC,
type number 400 finish
Gasket ececccecscccccscsecsscesscss Low-density polyethylene
5.1.1.2.2 Internal plug. The polyethylene plug shall be one-piece molded
of hidensity polyethylene having a maximum meit index of §.2 grams per i0 minutes.
The plug shall fit the polyethylene flange snugly to insure a leakproof seal when
subjected to the test specified in 5.1.1.2.3. The plug shall have & minimum
1-1/2-inch diameter center opening with a membrane seal capable of withstanding

the leakage test specified in 5.1.1.2.3, yet be of wall thickness enabling quick
puncture. The seal shall be designed not to break clean but to remain hinged after
puncture. Closing and opening of plug shall be effected by a standard plug wrench.

5.1.1.2.3 Fiber drum. The fiber drum shall be snug fitting and shall be
constructed of two convolutely wound units (outer unit water-resistant fiberboard)

rd
conforming to type I, grade A drums for 200-pound weight of contents of PPP-D-723
with heads (top and bottom) made of fiberboard. The drum shall be capable of
passing the drop test specified for type 111, grade A drums conforming to

PPP~-D-723. The drums shall be furnished with a polyethylene duplex barrier to the
outside of the drum sidewall and to be outside of the cover sidewall and top
heading. The cutside lap seam of the drum and the cover sidewall shall be

covered with a minimum 2-inch wide tape conforming to type I of PPP-T-66. The
drum bottom shall be ped in a water resistant molten resin and paraffin solu-

tion to a minimum depth of 1/2 inch. Water resistant adhesive shall be used in
the construction of the sidewalls and top and bottom headings. Metal stitches
for top and bottom headings shall be electrogalvanized, size 0.023-inch by

0.103-inch and spaced not to exceed Z-1/4-inch centers. Alow-density polyethy-

VTamao oo nad ad e wmd cce b1 | S 4 2 .2 .3 ... - £2e ol et e -L_A_.J,.
LCHE 1Tlallllill)y L4l Slidlil LVE providcd 41l adc SO as LU LALL LIOC CALCLUAL LI CAaUub
of the flange snugly. The top or flange porticn of the reraining ring shall be

of a thickness so that a permanent heat seal to the top heading of the fiber drum
cover can be performed. Spacers, fabricated of solid fiber and of sufficient
thickness, shall be utilized for spacing the polyethylene drum insert and cover
to give proper fit.

18
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5.1.1.2.3.1 Cover. The cover shall be of the telescopic type. The top
heading shall have a cutout of sufficient diameter to permit fitting and heat

sealing of the retaining ring.

Selele2.3.2 Handles. The drum shall be furnished with two, 3/16-inch dia-
meter galvanized steel wire handles. The handles shall be placed on two sides of
the drum at approximately 1/3 of its height from the top. The outer shell side-

=1 ~ 3 A mm omamm - ~e
wall may be slotted to secure the handles.

5.1.1.2.3.3 Fifty-five gallon drums. The 55-gallon drum shall conform to
type 1 of PPP-D-729. With cap seal applied to the bung openings, seals shall
conform to paragraph 3.12.2 of PPP-D-729. Exterior coating of drums shall be as

described in S.1.1.2.3.4.

a2 2 S e mmd mee A &4 ae ad e memn ol mwe 11 ~ - v
5¢i.1.2.3.4 Exterior coating. Red enamel, color 11105 conforming to
TT-E=489 shall be applied to exterior surfaces of pails or drums.

5.1.2 Level C. The foam liquid, in the quantity specified (see 6.2), shall
be packaged in accordance with the supplier's standard practice.

5.2 Packing.

5.2.1 Level A. Unless otherwise specified (see 6.2), foam liquid packaged
in 5, and 55-gallon containers,will require no overpacking.

5.2.2 Level B. Unless otherwise specified (see 6.2), foam liquid packaged
in 5, and 55-gallon containers,will require no overpacking.

5.2.3 Level C. Foam liquid shall be packed for shipment in a manner which
will insure acceptance by common carrier at the lowest rates and insure safe
delivery to destination. Shipping containers shall gomply to the Uniform Freight
Classification Rules and regulations of other carriers as applicable to the mode

of transportation.

5.3 Pallets. When s
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S.4.1 Military agencies. In addition to the marking specified in 3.15 and
any special marking required by the contract or order, containers and palletized
unit loads shall be marked in accordance with MIL~STD-129.

6.1 Intended use. The foam liquid is intended for use in mechanical foam

generating equipment such as high capacity fog foam systems, fire fighting trucks
or foam sprinkler systems for extinguishing fires in flammable liquids such as
gasoline and oils.

19
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6.2 Ordering data. Purchasers should select the preferred options permitted

—a

herein, and include the following information in procurement documents:

(a) Title, number, and date of this specification.
(b) Levels of packaging and packing required (see 5.1 and 5.2).
(c) Size of container required (5.1.1 and 5.1.2).

(d) When nonmagnetic container is required (5.1.1.2).
(e) Whether overpacking is required (5.2.1 and 5.2.2).
(f) Whether palletizing is required (5.3).

6.3 With respect to products requiring qualification, awards will be made
only for products which are at the time set for opening of bids, qualified for

inclusion in applicable Qualified Products List QPL-0-F-555 whether or not such
products have actually been so listed by that date. The attention of the
suppliers is called to this requirement, and manufacturers are urged to arrange
to have the products that they propose to offer to the Federal Government tested

for qualification in order that they may be eligible to be awarded contracts of
orders for the products covered by this specification. The activity responsible
for the Qualified Products List is the Naval Engineering Center, Department of

the Navy, Washington, D. C. 20360, and 1;f;;mation éertaining to qualification
of products may be obtained from that activity. Application for Qualification
tests shall be made in accordance with "Provisions Governing Qualification SD-6"
(see 6.4).

6.4 Coples of "Provisions Governing Qualification SD-6" may be obtained
upon applicatfon to Comm@nding Officer, Naval Publications and Forms Center,
5801 Tabor Avenue, Philadelphia, Pa. 19120.

MILITARY INTEREST: User activity:
Custodians: Army - CE
Army - ME CIVIL AGENCY INTEREST:
Navy - SH
Air Force -~ 84 GSA-FSS
Review activities: Preparing activity:
Army - ME, MD Navy = SH

Navy - SH, YD
Air Force - 84

Orders for this publication are to be placed with General Services Adminis-

tration, acting as an agent for the Superintendent of Documents. See section 2
of this specification to obtain extra copies and other documents referenced herein.
Price 15 cents each.

20 Y U.5. GOVERNMENT PRINTING OFFICE: 1985—808-038/21710
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