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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.

1. SCOPE

1.1 This specification covers a high-strength general-purpose adhesive specifically
for use where resistance to oil, gasoline, and aromatic fuel is essential.

2. APPLICABLE DOCUMENTS

2.1 Tha follavine documenta af the isoues in affasct on date

& eoa a8 IC.o0Winig cocuments y 2 Iec on qdate o

u n of 1. t
for proposal, form a part of this specification to the extent specitied herein:

Federal Specifications:

QQ-A~250/5 - Aluminum Alloy Alclad 2024, Plate and Sheet,
PPP-B-636 - Boxes, Shipping, Fiberboard.
PPP-C-96 - Cans, Metal, 28 Gage and Lighter.

Federal Standard:

Fed. Test Method Std. No. 141 - Paint, Varnish, Lacquer, and Related Materials;
Methods of Inspection, Sampling, and Testing.

{Anrdvitias outeide the Fadaral Covernment mev ahtain nnn-lnc of Federal Snarirficatinns

4

-~y telce _——y EL IS Sttt icatilons,
Standards, and Handbookn as outlined under General Information in the Index of Federal Specifi-
cations and Standards and at the prices indicated in the Index. The Index, which includes
cumulative monthly supplements as issued, is for sale on a subscription basis by the Super-
intendent of Documents, U.S., Government Printing Office, Washington, DC 20402,

(Single copies of this specification and other Federal Specifications required by activities
outside the Federal Government for bidding purposes are available without charge from General
Services Administration Business Service Centers in Boston, New York, Fhiladelphia, Washington,
DC, Atlanta, Chicago, Kansas City, MO, Forth Worth, louston, Denver, San Francisco, Los
Angeles, and Seattle, WA,

(Federal Government activities may obtain copies of Federal Specifications, Standards, and
Handbooks and the Index of Federal Specifications and Standards from established distribution

soinre in thair ascancias \
Pealics COCAl agenifies.,

Military Standard:

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

2]

(Copies of Military Specificat and Standsards
specific procurement functions should be obtained fro

by the contracting officer.)

1ons rgqg red bv contractor in connection with

i
the procuring activity or as directed

2.2 Other publications. The following documents form a part of this specification to
the extent specified herein. Unless a specific issue is identified, the issue in effect on
date of invitation for bids or request for proposal shall apply.

FSC 8040
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D 1u84 - Viscosity of Adnesives.

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

Uniform Classification Committee, Agent:

(application for copies should be addressed to
om 1106, 222 South Riverside Plaza 6 Chicago, IL

44U, Southn Rivergice r.azsg, Lalcaege,

he Uniform Classification Committee
Q

t
60606,)

National Motor Freight Traffic Association, Incorporatea, Agent:

National Motor Freight Classification.

(AnD licatinn for co

(Abbpllcatlon 1or

Traffic Department, 16

s should be addresseu to the American Trucking Association, Inc.,
P Street, N.W., Washington, D.C. 2003b.)

3, REQUIREMENTS

3.1 Material. The adhesive shali be a butadiene acryionitrile base materiai, modified to

the extent tuat the requirements of this specification are met,

< ) Y

3.1.1 Solvent. When tested as specified in 4.4.1, the solvent shall conform to the
following requirements by voliume:

{(a) The total of solvents with olefinic umsaturation shalli not exceed 5 percent.
(b) The total of aromatic compounds with 8 or more carbon atoms in the molecule,
except ethylbenzese, methyl benzoate, and pheny: acetate, shall not exceed 8 percent.

(¢) The total of ethylbenzene, toluene, and branchea-chain ketones shall not exceed

20 na ant
20 percent.,

(d) A solvent which may be classified into more than one of the above groups shall
be considered a member of the group having the lowest allowable concentration.

(e) The total of (a), (b), and {(c) shall not exceed 20 percent.
(f) Halogenated solvents shall not be present.

3.2 Appearance. When examined as specified in 4.4.2, the adhesive shall be clear amber
color.

3.3 Condition in container. When examined as specified in 4.4.3, the adhesive shall be
uniform and free of skins, lumps, coarse or gelled particles, grit, and sediment.

3.4 Nonvolatile content. When tested as specifiea in 4.4.4, the nonvolatile content
of the adhesive shall be not less than 22 percent nor more than 26 percent.

in

3.5 Ash content of nonvolatile matter. When tested as specified in 4.4.5, the ash content

of the nonvolatile matter in the adhesive shall be not more than 18 percent.

3.6 Viscosity. When tested as specified in 4,4.6, the viscosity of the adhesive shall
be not less than 1000 nor more than 2200 cps.

Accelerated aging. After being subjected to the conditions specified in 4.4.7, the

ed value (see 3.6), and there shall be no evidence of gelling or separation.

.7
adhesive shall change in viscosity not more than 10 percent plus or minus from the originally
1€4

—
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2 flexibilicry (cold brittleness). When tested as specified in 4.4 X,

~« crack or chip.

sive strength. When the adhesive 1is tested as specified in 4.4.9, no
ess than 30 pounds.

istance. When the adhesive is tested as specified in 4.4.10, no reading
22.5 pounds.
tance. When the adhesive is tested as specified in 4.4.11, no reading shall

pounds.

e. When the adhesive 1is tested as specified in 4.4.17, no reading shall
s. The adhesive shall be furnished in quantities of 2 ounces, 1 pint,

URANCE PROVISIONS

lity for inspection. Unless otherwise specified in the contract or purchase
tor is responsible for the performance of all inspection requirements as

of preparation for delivery. An inspection shall be made to determine
e requirements of section 5. The sample unit shall be one shipping container
" delivery. Sampling shall be in accordance with MIL-STD-105. The inspection
with an AGL of 4.0 expressed in terms of percent defective,

the end item. The methods of testing specified in 4.4 shall be followed.
in sccordance with MIL-STD-105. The lot shall be expressed in units of
‘le unit for testing shall be one gallon. The inspection level shall be 5-2
be 1.5 defects per hundred umits Unless otherwise specified, all test

mmarad and tnoernd art a2 Fammavatara A€ TV A 19 A fd a2 walatdeia hiiemdAdde.n. ~AF
tpafed and (8siTd at a4 tiomperature O oo v .oand a8 Teiauvive numid ¥y ©i
e
dures

analysis. The solvent shall be distilled from 100 ml of the adhesive.

" the extracted solvent shall be determined in accordance with method 73A0
id Std, No. 141, The percent by weight for each component of the solvent
| to the percent by volume to determine compliance with the requirement of

icé. A test tube, 15 cm in length, shall be filled with the thoroughly mixed
rered with a clean cork. Examine the adhesive visually to determine

¢ requirement of 3.2. The filled tube shall be saved for use in 4.4.3,
m_1in container. The adhesive from 4.4.2 shall be examined visually for

in 3.3 to determine compliance with the requirement of 3,3.

:ile content. A weighing hottle (5.7 c¢r inside diameter and 3.2 cm deep)
r 1 hour at 100° + 5° C, then cooled in a desiccator, and weighed. All

: to the ncarest hundredth of a gram. Twenty g5 of the sample shall be
sared weighing hottle; the bhottle shall be immediately covered and weished,

> removed, and the weijhing bottle placed on a steam bath until the solvent
‘he weizhing bottle and contents along with the cover shall then be nlaced

'+ 5° C and heated for 5 hours. The weighiug hottie, contents, and cover

.ed in a desiccator and weirghed. The heacing ane weiphing procedure shall
:ating for periods of 1/2 hour at 100* + 5° C until the loss in weight is less
perceantage of nonvelstile natter shall be calculatea and evaluatea

P T -~
tiance wit" tne reaquiréemen 1n 3,4,

(]
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4.4.5 Ash content of nonvolatiie matrer, Tuwenty ~ of the sanple shali bLe placed in &

tared, 150-ml capacity, hijn-torm porcelain crucibie. Tne crucinie and contents saatl te
placed on a steam bath until the solvent has evaporatec. Tien tne crucible and contents
shall be placed {n an oven at 100~ to 105" C for 5 hours, cooled in a desiccator, and weighed.
The weisht of the nonvolatiie matter in this sample snail be caicuiated by subtracting the
tared weisht of the crucibie from the combined weight of tne nonvolatile matter and the
crucible. A 25-ml portion of concentrated nitric acis ghail be aacea to the crucibie
containing the dried material. Tlie crucible snall be covered witn a watchglass to prevent
loss by spattering, anc heated on an open steam bath unti. tne vigorous reaction which first
ensues has subsided., The addition of 2> mi of concentrated nitric acid and heating on the
steam bath shall be repeated until no solic¢ material remains in the crucipie. The watchglass
shall pe removed, and the crucible and contents coniinuved to be heatec on Lhe open stean
bath until the nitric acid has been removed. The crucible ane contents shail then

be placed on a hotplate and heated until all volaiile matter has been driven off and the
contents of the crucible have been charred. The cruciole and contents shall be

ignited to constant weight in a muffle furnace at 60U~ + 25" C. The asn content of the
nonvolatile matter shall be calculatec and evaluated to determine compliance with the
requirement of 3.5.

4.4.6 Viscosity. The viscosity shall be determinea in accordance with method B of ASTM
D 1084 to determine compliance with the requirement of 3.n. A Brookfiela Viscosimeter model
series RV equipped with a Jo. 3 spindle and operatea at 20 rpm shall be usea.

4.4./ Accelerated aging. A wide-mouth, l-pint container of aluminum, steel or glass shall
be filled with the adhesive. The container shall be closed securely and stored for 14 days
at 49~ + 1° C. The container of adhesive snail then be stored at standard conditions (see 4.3)
for 24 hours. The viscosity shall be determinec in accordance with 4.4.6 to determine
compliance with the requirement of 3./. The test specimen shall be examinea for separation
and gelling.

4,4.8 Low-temperature flexibility (cold brittleness). Four strips 2.5 cm by 7.5 cm
snall be cut from aluminum sheet 1.6 mm thick. The aluminum strips snai: be cleaned by wiping
successively with a cloth soaked in toluene and a cloth soaked in methy. cthyl ketone and
then dried. A coat of adhesive 0.0U25 mm thick shall be appiiea to one entire side of each
aluminum strip and allowed to dry for 3 hours. Two of the strips shall be subjecred to a
temperature of -25° C for 3u minutes, and the other two strips shall be subjected to a temp-
erature of -40° C for the samc time period. The strips shall then be bent, while still being
maintained at these temperatures, 180° over a mandrei 10 mm in diameter with the adhesive
side out. The strips shall be removed from the cola, and the adhesive coating shall be
examined to determine compliance with the requirement of 3.s.

4.4.9 Strip adhesive strength,

4.4.9.1 Test specimens. Twenty strips 3.5 cm by 30.5 cm shall be prepared from No. 10
cotton duck. Twenty strips 2.5 cm by 20.3 cm shall be cut from aluminum conforming to
QQ-A-250/5 (1.6 mm thick). The aluminur strips shall be cleaned by rubbing the surface with
scouring powder until a continuous film of water is achieved after rinsing with distilled water
and then dried. Two coats of the adhesive shall be applied to the metal panels and four coats
to the cotton fabric, leaving one end of each strip uncoated for 2.> cm and aLiowing a dry time
of 30 minutes between coats. The specimen shall be assembled fabric to metal witnin 5 minutes
of the last coat in such manner that the two ends that are free of adhesive will he adjacent.
The bondea specimens shall be rolled together with a roller with a mass of 9 kg to obtain
intimate contact. The bonds shall be conditioned for 4 hours at standard conditions as specified
in 4.3 and then for 44 hours at 71* C. The cotton fabric shall be cut to 2.5 cm width by
removing the outside edges of the 3.8 cm strips.

4.4.9,2 Procedure. The free ends of the cotton fabric specimens shall be pulled apart by a
machine with a recording device at jaw separation rate of 5 cm per minute. The value of the
first 2.5 em of rravel shall be ignored. Readings are then taken at every 2.> cm for five
readings, and tests shall be performed on five strips to determine compliance with the requirement
of 3.9.
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. Five specimens prepared as specified in 4.4.9.1 shall, within

meriods Lo lmmers ed for 22 hours in distilled water maintained

PRy -
oning peridils, ot immEIsed A0UTS » C38Tila

Within 5 minutes after removal from the water, all specimens
hesive strength as specified in 4.4.9.2 to determine compliance

esistance. Five specimens prepared as specified in 4.4.9.1 shall, within

the conditioning periocds, be immersed for 22 hours at 71° + 1° C in a petroleun
minimum flash point of 243° C, a Saybolt viscosity of 9% + "~ S seconds at

iline point of 124 + c. All specimens shall be cooled for 30 minutes in

f 01] maintained at arnng_larri conditions (see 4.3), Within 5 minutes after

: cooling oil, all specimens shall be tested for strip adhesive strenpgth as
.9.2 to determine compliance with the requirement of 3.11.

resistance, Five specimens prepared as specified in 4.4,9.1 shall, within
the conditioning perioda, be imuwersed for 22 hours at standard conditions
matic fuel composed of iso-octane, 79 percent by volume, and toluene, 30

i¢. Within 5 minutes after removal from the fuel, all specimens shall be

+ adhesive strength as specifiied in 4.4.9.2 to determine compliance with the

- Packaging shall be level A or commercial, as specified (see 6.2).
ﬁ

. The l-pint, l-quart, and l-gallon quantities of adhesive shall be packaged
nforming to PPP—L-96 type V, class 2. Exterior Plan A coating shall be
q i

esive suall be packageu in tuves, as bpct.ifieﬁ in

PR, 4o =
—-oumnce quant iC 2 aa

Ly}

cad 2 T o s Y s amd Y _nallam mi..msdedaan
cliai . ine .L—UuuLc, L‘PLHL, A—quax.g, ana 4-ga4100 Qqudancidies ©

:d in accordance with norwal commercial practice. The complete package shall
rotect the adhesive against damage during shipmeut, handiing, and storage.

anhaciea
adnesive

‘king shall be level A or commercial, as speciried (see 6.27).

ATf Seventy-two 2~ounce tubes, or twelve l-pint cans, or tweive l-quart
‘allon cans of adhesive, packaged as specxfied in 5.1, shail be packed in
xes conforming to PPP-B-bsov, grades V3e, V3s, or V2s. The boxes shall be
wofed, and reinforced in accordance with tne appendix of PPP-B-63b, Alter-
wnd, cleated plywood, or nailea wouu boxes shall be acceptaole shipping
lined with a waterproof barrier material, The barrier material shall be
llzes with ua;g;‘groof tape or aanesive.

‘cial. The adhesive snall be packed in a manner that will assure acceptance
:r and provide product protection against loss and damage during multiple
.ing and storage. The shipping containers snall be in compliance with the
'reight Classification and Unifuru Freight Classificarion.

Marking shall be as specifiea in the contract or order.

il marking. In addition to markings specified in 5.3, information shali
nit container and snipping container as follows:

ianufacturers instructions for use (to include thinning directions if applicable).
‘ate of manufacture (by month and year, not by code).

ate of first reinaspection {(date one year from date of manutacture).
'lash point in degrees centigrade and degrees Fanrenne.t.

ny special directions for storage or use of the adhesive.

n addition to the above the foliowing instructions snall appear on each
container:

DANGER! FLAMMABLE
KEEP AWAY FROM HEAI, SPARK> AND OPEN FLAM:
STORE AT F.n F to Rn"’-‘

w
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6. WOTES

6.1 Intended use. The adhesive is intended for high strengtn bonding of a wide variety of
materials including metal, glass, plastics and synthetic rubber, particularly the nitriie types.
It may be used also as a primer for other adhesives.

6.2 Ordering data. Purchasers should seiect the preterrea options permitted herein and
include tne following information in procurement documents:

(a) Title, number, and date of this specification.

(b) Size and type of container required (see 5.1).

(c) Quantity required.

(d) Level of packaging and packing required (see 5.1 and 5.2).

MILITARY CuSTODIANS: Preparing activity:
Army-MK GSA-FSS
Navy-AS
Air Force-99 CIVIL AGENCY CUURDINATING ACTIVITIES:
Review activities: COM~NBS
NASA-JFK
Army-MD, MI

User activities:

Army-ME
Navy -MC, YD

st
as an agent for the Superintendent of Documents. See Section 2 of this specif
obtain extra copies and other documents referenced herein. Price



