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MIIL-A-21016C,
2 November 1960

MILITARY SPECIFICATION.
ADHESIVE, LINOLEUM AND PLASTIC TILE

Thjs specification has been approved by the Department of Defense and is

anandatory for use by tha Departments of the Army, the Navy, and the Air
oree.

1. SCOPE

1.1 This épeciﬂca.tim covers adhesive for securing fire~retardant Iinolenm and plastic tiles to steel

3. APPLICABLE DOCUMENTS

3.1 The following documents of the issue In effect on date of invitations for bids or request for proposal,
form 1 part of this specification to the extent specified herein: )

SPECIFICATIONS

FEDERAL
PPP-C-968 - Cans, Metal, 28 Gage and Lighter.
PPP-P-704 - Paile: Shipping, Steel (1 Through 12 Gallon).

MILITARY
MIL-T~2004 - Tile, Linoleum, Fire Retardant.
MIL~-T-18830 - Tile, Plastic, Fire Retardant.
MI1-A-21366 - Adhesive, Plastic Table Top Materm to Alumimxm Bnnding

mmuam i

MILITARY

MIL-STD-106 - Sampling Procedures and mﬁwm

MI-STD-129 - Marking for Shipment and

{Copies of specifications, standards, drawings, and e‘mw by suppliers in comnection
with specitic pro)curament functions should be obtained frof {ng activity or as directed by the con-
tracting officer. : i

3.2 Other publications.~ The following document forms a part of this specification to the extent spect-
fied herein. Uiﬁess otherwise indicated, the issue in effect on date of invitation for bids or request for pro-
posal shall apply. R ’

—_— - 7T TOFFICIAL CLASSIFICATION COMMITTEE
. Uniform Freight Classification Rules.

(Application for copies should be addressed to the Official Clasgification Committee, 1 Park Avenue at
33rd St., New York 16, N. Y.)

3. REQUIREMENTS

8.1 Qualffication.- The adhesive furnished under this spectfication shall be a product which has been
tested, and passed the qualification tests specified herein, and has been Hsted on or approved for listing o .
the applicable qualified products Ust.

3.2 Material.~ Adbesive shall be a water-base latex, free of all ingredients which may affect the
serviceability or have a deleterhms eﬁect on metal, linoJeum tfle, or plastic tile.
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3.2.1 General requirement.~ The adhesive shall be free from grits, lumps, and skins, and shall be
suitable for application with a trowel (see 4.5.1). It shall be suitable and effective for the purpose intended
without heating or addition of other ingredients.

3.2.2 Stability.- The adhesive shall not liver, settle or otherwise deteriorate when stored for a period
of 1 year in airtight containers (see 4.5.2).

3.3 Edge adhesive strength.- When tested as specified in 4.5.3,, the adhesive shall have edge adhesive
strengths not less than those specified in table L : C Lot

TABLE I. - Edge adhesivé strength

R . Load at
D r(};lmg t1)me Type of tile separation
ours) o (pounds)
1 Linoleum 3.0
1 Plastic , » 1.5
96 Linoleum | o T 10.0
96 v Plastic 7.5

3.4 Edge adhesive strength after water immersion.- When tested as specified in 4.5.4, the adhesive
shall have edge adhesive strengths not less than those specified in table II.

TABLE 1. - Edge adhesive strength after immersion

Type of tile ~ Load at separation
] (pounds)

Linoleum 8.0

Plastic o . 6.0

/3.5 Fire resistance.~ Fire retardant linoleum tile, when secured to metal plate with the adhesive and
tested as specified in.4.5.5, shall exhibit an average length of char no greater'than 10 inchés. The combus-
tion plus ignition time shall not exceed 4.00 minutes. The maximum length of-flame shall not exceed 13
jof smoke shall be light. * S

3.7 Viscosity. -
centipoises, minimum. _ _ _
3.8 Workmanship.- Workmanship shai} l;)e;f-m accordance with the best commercial practice.

- 3.9 Marking.- Each container of material shall be provided with a label giving adequate instructions
for its use and application. I R ’ : R ‘

4. QUALITY ASSURANCE PROVISIONS

] 4.1 Responsibility for inspection.- Unless otherwise specified in the contract or purchase order, the
supplier is responsible for the performance of ail inspection requirements as specified herein. Except as
otherwise specified, the supplier may utilize his own facilities or any commercial laboratory acceptable to
the Government. The Government reserves tlie right to perform any of the inspections set forth in the .
specification; where such inspections are deemed necessary to assure supplies and services conform to
prescribed requirements. .

P 4.2 Qualification t'estsy .~ Qualification tests shall be conducted at a laboratory satisfactory to the
Bureau.of Ships. Qualification tests shall consist of the tests specified in 4.5.7 T ST

—/Application for Qualification tests shall be made in accordance with "Provisions Governing Qualification’
(see 6.2and 6.8). - "~ - - T P I Lo :

el
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4.3 Sampling for inspection.-

4.3.1 Lot.- For purposes of inspection, a lot shall consist of all adhesive from one production batch
offered for delivery at one time.

4.3.2, Sampling for examination of filled containers.- A random sample of filled containers shall be
selected from each lot in accordance with Standard MIL-STD-105 at inspection level I and acceptable quality
level equal to 2.5 percent defective for the examination specified in 4.4.1. :

'4.3.3 Sampling for ingpection tests. < From each lot, two containers shall be selected. From each of
the containers, two-quart samples shall be taken for the tests specified in 4.4.2.

4.4 Inspection. -

4.4.1 Examination of filled containers.- Each sample filled container selected in accordance with
4.3.2 shall be examined to verify compliance with this specification . Any container in the sample having
one or more defects or under required fill shall.be cause for rejection, and if the number of defective con-
tainers in any sample exceeds the acceptance number for the appropriate sampling plan of Standard MIL-STD-
105, it shall be cause for rejection of the lot which it represents. o

4.4.2 Inspection tests.- The sample speéiinens selected in accordance with 4.3.3 shall be separately
subjected to the tests specified in 4.5.3 and 4.5. 7. ¥ any one of the samples tested is found to be not in
conformance with this specification, it shall be cause for rejection of the lot which it represents.

4.5 Test procedures. -

4.5.1 Preparation of specimens.- Unless otherwise specified herein, linoleum tile conforming to
Specification MIL-T-2304 and plastic tile conforming to Specification MIL-T-18830, as required, shall be
used in the test procedures of this specification. One-eighth inch mild steel plates shall be roughened using
mumber 60 silicon carbide paper or equivalent and shall be free from mill scale, rust, and organic matter.
The steel plates having square corners shall be cleaned with methylethyl ketone (MEK) before adhering the
tiles. Uniformly apply the adhesive onto the steel plates using a floor trowel having 1/16 inch deep by
1/16 inch wide notches spaced 3/32 inch apart between adjacent edges of the notches. After exposing the
adhesive to the air for a period of 12 +2 minutes, place the tile specimen on the plate and move it back and
forth a distance of 1/4 to 1/2 inch. Thé tile shall then be rolled into firm contactt (2 minimum of 10 passes)
with a 7 inch diameter roller weighing 10 pounds/inch of specimen width. Unless otherwise specified
herein, all tests shall be conducted at a temperature of 70 + 2° F. and a relative humidity of 50 & § percent.

4.5.2 Stability.- The adhesive shall be stored for a period of 1 year in an airtight container. At the
end of this period, the compound shall be examined to determine conformance with 3.2.2.

4.5.3 Edge adhesive strength.- -

4.5.3.1 Preparation of specimens. -

4.5.3.1.1 The wearing surfaces of 3 inch by 4-1/2 inch pieces of linoleum tile or plastic tile, as re- -
quired ,(see 3.3), shall be backed with 1/32 inch aluminum using a contact adhesive conforming to Specifi-
cation MIL-A-21366. After a proper bond between the aluminum and the wearing surface of the tiles has
been insured, the pieces of tile shall be secured to the steel plates in accordance with 4.5.1 in such a
manner that a 1 inch by 3 inch portion of the tile extends beyond the edge of the plate. Support the extended
portion of the tile with a 1/8 inch thick steel plate. The entire tile shall theri be rolled te insure that the
tile at the edge of the steel plate is securely bonded. The longer dimension of the specimen shall be in the
machine direction of the tile. :

4.5.3.1.2 The specimens shall be divided into two groups. One group shall be allowed to set for 1 hour
prior to'test, the second group for 96 hours. '

4.5.3.2 Procedure.-. The steel plate shall be securely fixed to suitable testing machine (such as an
Instron Tester). A 174 inch diameter rod shall be placed under the extended portion of the specimen and
shall be raised (relative to the steel plate) in a direction perpendicular to the plane of the tile at a rate of
1 inch per minute in order to lift the tile away from the steel plate. The load at 1/8 inch separation of the
tile from the plate shall be determined to the nearest 0.1 pound and shall be taken as the edge adhesive
strength. :

4.5.4 Edge adhesive strength after water immersion. - Specimens shall be prepared as specified in
4.5.3.1.1 and shall be allowed to set for 96 hours prior to test. 'Then the specimens shall be immersed
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horizontally under 2 1 inch head of tap water at 70 = 2° F. for 48 hours. The specimens shall be removed
from the water, blotted dry, and tested as specified in 4.5.3.2. R ’ R

"4.5.5 Fire resistance test.-

4.5.5.1 Apparatus.-  The fire resistance. of the adhesive shall be determined by an apparatus as shown
on figure 1, which consists of communicating horizontal-and vertical flues constructed of asbestos board,
sheets supported on an angle-iron fraine, with the exception of the horizonfal bottom plate, which is steel.
The enclosure shall be 36 inches long overall; the flue shall be 8 inches wide by 6 inches high. The bottom -
platé shall be cut away 3 inches from the firing and to provide clearance. for the flamés of four open blast gas
burners. Details of the test hood and specimen holder are shown ot figure 2.” Details of the burner supply
manifold and open burner nozzle are shown on figure 3. - .

4.5.5.2 Procedure.- Linoleum tiles shall be applied with the adhesive to a 1/8 inch mild-steel plate

31-/2 inches long by 7 inches wide, with longitudinal flanges for mounting in the horizontal flue. . The test’ .
plates shall then be allowed to dry for 96 hours. The plate shall be sécured in the flue, 2:inches above the..
-bottom plate and with the inner end spaced 3 inches from the flue end, to permit hot gases passing beneath .
the test plate to be vented through the vertical flue. The four open blast burners shall be located side by . -
side and parallel to the front end of the test plate,'vonAl:‘3/4—incb centers, equidistant from each side of the
flue. The center of the burners shall be located 4 inches below the bottom surface of the test plate, and .
shall be 1/2 inch in front of the firing end of the test plate. The gas used shall be commercial propane .
having 2 heating value of 2550 British thermal unit (B.t.u.) per cubic feet at a temperature of 60° F. and
atmospheric pressure of 30 inches of mercury. The gas and air shall be supplied to a common manifold at
a rate of 9.6 and 150 cubic feet per hour respectively, when referred to standard conditions of 60° F. and
30 inches of mercury. The burner flames shall be applied to the test plate for 4 minutes and then immed-
iately removed. A draft of 0.06 (plus.0.01 minus 0.00 inches) of water shall be maintained in the flue of the -
apparatus-for the duration of the test. . L . ' o ST

'.4.5.5.2.1 Combustion plus ignition time, an'd'a,vefé_ge length of ‘char shall be noted. These quant1t1es '
are defined as follows: : .. : e :

(a) Combustion plus ignition time. The time taken from the initial application of burner flames
until all flaming of the specimen ceases.. .. . i e . .
(b) Average length of char. The average length of specimen permanently damaged by burning or )
.~ " charring. This measurement shall be taken after.all flaming ceases. The density of smoke
shall be noted. N ' ' ’

fa XA

4.5.6 Corrosion of metal.- All steel plates, upon completion of the test specified in'4.5.4, shail be.
cleaned with a suitable solvent until free of adhesive and immediately examined for rusting, pitting, or
other evidence of corrosion. . :

4.5.7 Viscosity.- The viscosity of the adhesive shall be determined using a Brookfield viscosimeter
operated at 20 revolutions per minute (rpm) using a spindle which will give a reading in'the center area of
the scale. The test shall be conducted at a temperature -of 70° +2°F. and the adhesive shall be precon-
ditioned at this temperature a minimum of 3 hours immediately prior to testing. = ' -

] 4.6 Preparation for shipment. - Examination fof packing and piarkmg for. shibrhent :sliali be made for
conformance with the requirements of Section 5. . O T )

. 5. PREPARATION FOR DELIVERY s
5.1 Packaging.- Packaging shall be level A or C, as specified (see 6.1).

5.1.1 Level A.- The adhesive shall'be furnished in 1-gallon multiffiction top cans conforming to type ..

V, class 2 of Specification PPP-C-96 or 5-gallon lug cover pails conforming to type I of Spécificition PPP-
P-T04. . ' . R _

5. 1.2 Levél C.- ~Pack£giﬁg shall be .éufficiept to afford adequate prbtebfion :ﬁg?.ihsf p_Ahysi‘ca__‘.l' dgxqage
during shipment from the supply source to the using activity and until early use. . . . S

5.2 P_a;c_k__i_n_g:- Packing shall be level A, Bor C, as ’si)é‘b'i.fié'd (see'G. 1).
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5.2.1 Level A.-

5.2.1.1 The l-ga.uon muwfrietiontnp can shall be arrangeéand packed m accordanca with the over- -
seas equipment requirements of the app?endn to: Spec!ﬂwtim PEP-C-96. .

§.2.1.2 The S»Qaﬂon:mgddm}‘
§.2.2 Level B.-

patls Shall zequire ng packlns

’-’l

§.2.2.1 The 1-gallon nultifriction top cans shall be arranged and packed in acdordance with the domes- -
tic shipment requirements of the appendix to Specification PPP-C-96. .

5.2.2.2 The 5-gallon hug cover pails abaurequirenopackmg

5.2.3 Level C.- Adhesive shall be packed in containers, at the lowest rates, in 3 manner which will
insure acceptance by common carrier and will afford protection against physical or mechanical damage
during direct shipment from the supply source to the first receiving activity for immediate use. 'This level
In genexal shall conform to the Unifortn’ Frefght Classification Rules wnwm or other earrier regu~—
lations as applicable to the mode of transportation and maa be the supplifar'a commercial practice when
such meets the requiremem: of this level. .

5.3 Mar Y haddﬁiontoanyspecialmrkingrequired, intetiorpackagesandexterlorahipping

containers marked in accordance with Standard MIL-8TD~129 as follows: -
PROTECT g‘% mnzmc S )
_ STORE INDOORS. S .
8. NOTES RO .'-»;
6.1 Ordering data. Procurement documenta should specify the tonowing

3} Title, number. and date of this specification g '

(b) Selection of applicable level of packnging drid level of packing reyuired {sev 5.4 aad 8.2},
“{c) Quantity requived (see 5.1.Fand 5.1..2). ) ]

(D Specialmrkingsrequh‘ed(seea 9 and 5.3):

8.2 Wﬁhrespecttopro&ctsreqﬂﬂpgqmm, awardswlllbemadeonly!ormchprodwtsas
have, prior to the time set for opening.of bids] been tested and approved for inclusion In Qualified Products
List QPL~31016, whether or not such products havé actually bean so Hsted bythat 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 or orders for the products covered by this specification. The actiyity re-
sponsible for the qualified products Hi5t' is the Burean of Ships, Department of the Navy, Washington 25
D.C., and information pertaining to qualification of products may ‘be pbtainéd froin that activity. Applica
tion for Qualification tests shall be made in w;:cordance with "Provisious Governing Qualiﬂcaﬂcn" {sce 8.3).

8.3 Coples of "Proﬁsiona Governing Qualiﬂcation" ma.y be obbained upon application to Commanding
Officer, Naval Supply Depot, 6801 ’l‘ahor Avenue, Philadélphia 30, Pennsylvania.

Notice. When Government drawings,. specitications, or othér data are used for m pm'posa other
than in connection with a definitely related Government procurement operation, the United States Govern- -
ment thereby Incurs no responsibility nor any obligation'whatsoever; and the fact that the Government may
have formulated,. furnished, or in any way supplied the said drawings, specifications, or cther data is not
to be regarded by implication or otherwise as in any manner lcensing the holder or any cther person or
corporation, or conveying any rights or permission to mamifacture, use, or sell any patented invention
that may int any way be related thereto.

Custodians: . Preparing sctivity:
- Navy - Ships
o s (Project 8040-0111)

Air Force - MOA
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Figure 1 - Fire resistance test apparatus.
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Figure 2 - Detail of fire resistance test apparatus.
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Figure 3 - Burner supply manifold and open blast furner nozzle.
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SPECIFICATION ANALYSIS SHEE BUDGET BU. NO. 45-R309
HAVSHIPS-U863 (8-61) : INSTRUCT1ONS

This sheet is to be filled out by personnel either with a minimum amount of delay and at the least

Government or contractor, involved in the use of cost,

the specification in procurement of products for .

ultim’;te ,{se by the Bﬁr:au of Ship{ F i Comments and the return of this form will be
appreciated;

This sheet is provided for obtaining information
on the use of this specification which will
insure that suiteble products can be procured

Fold on dotted lines on reverse side, staple in
corner, and send to Bureau of Ships, Specifications
and Standardization Branch, Washington 25, D.C.

SPECIFICATION e

ORGAN! ZATION [~ a4 STATE

CONTRACT NO. QUANTITY OF ITEMS PROGURED DOLLAR AMOUNT
$

MATERI AL PROCURED UNDER A DIRECT GOVERNMENT CONTRACT E OR A SUBCONTRACT Ej

1. MAS ANY PART OF THE SPECIFI CATION CREATED PROBLEMS OR REQUIRED INTERPRETATION IN PROCJREMENT USE?
a  GIVE PARAGRAPR NUMBER AND WORDING

b. RECOMMENDATIONS FOR CORRECTING THE DEFICIENCIES.

o

e - ettt i
2. COMMENTS ON ANY SPECIFICATION REQUIREMENT CONSIDERED TOO RIGID.

3. 1S THE SPECIFICATION RESTRICTIVE? 1F-THE ANSWER IS "YES™", IN WHAY WAY?

4. REMARKS fAttach any pertinent data vhich may be of use in improving this specification,) PLACE IS FORM AND PAPERS IN AN ENVELOPE AND SENO TO THE
BUREAU.

SUSMITTED BY (Print name end activity) DATE
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DEPARTMENT OF THE NAVY ' POSTAGE AND FEES PAID
BUREAU OF SHIPS ) NAVY DEPARTHMENT

HASHINGTON 25, D.C.
OFFICIAL BUSINESS

CHIEF, BUREAU OF SHIPS

SPECI FICATIONS AND STANDARDIZATION BRANCH
DEPARTMENT OF THE NAVY

WASHINGTON 25,- D. C.
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