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MIL-A-21016E
26 JANUARY 1967
SUPERSEDING
MIL-A-21016D

28 NOVEMBER 1962
(SEE 6.4)

MILITARY SPECIFICATION

ADHESIVE, RESILIENT DECK COVERING

This epecification i8¢ mandatory for use by all Depart-
menta and Agencies of the Department of Defense.

1. SCOPE

1.1 This specification covers adhesive for
securing resilient coverings to decks.

2. APPLICABLE DOCUMENTS

2.1 The following documents of the issue
in effect on date of invitations for bids or
request for proposal, form a part of this
specification to the extent specified herein:

SPECIFICATIONS
FEDERAL
PPP-C-96 — Cans, Metal, 28 Gage
and Lighter.
PPP-P-704 — Pails: Shipping, Steel
(1 Through 12
Gallon).
MILITARY

MIL-T-18830 — Tile, Plastic, Fire
Retardant.

MIL-A-21866 — Adhesive, Plastic
Table Top Material
to Aluminum
Bonding.

STANDARDS

MILITARY

MIL-STD-105 — Sampling Procedures
and Tables for In-
spection by Attri-
butes.

MIL-STD-129 — Marking for Ship-
ment and Storage.

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

2.2 Other publications. The following
document forms a part of this specification
to the extent specified herein. Unless other-
wise indicated, the issue in effect on date of
invitation for bids or request for proposal
shall apply.

OFFICIAL CLASSIFICATION COMMITTEE
Uniform Freight Classification Rules.

(Application for copies should be addressed to
the Official Classification Committee, 1 Park Avenue
at 83rd St., New York, N.Y. 10018.)

F8C 8040
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3. REQUIREMENTS

3.1 Qualification. Adhesives furnished un-
der this specification shall be products which
are qualified for listing on the applicable
qualified products list at the time set for
opening of bids (see 4.2 and 6.2).

3.2 Material. Adhesives shall be a water-
base latex, free of all ingredients which may
affect the serviceability or have a deleterious
effect on metal, or resilient deck covering.

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 with-
out 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 I.

TasLe 1. Edge adhesive strength

Load at
Drying time separation
(hours) Type of tile (pounds)
1 Plastic 1.8 .
96 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.

2

TABLE 1I. Edge adhesive strength after immersion

Load at separation
Type of tile . (pounds)

Plastic 6.0

3.5 Fire resistance. Fire retardant plastic
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 inches. The combustion plus igni-
tion time shall not exceed 4.00 minutes. The
maximum length of flame shall not exceed
13 inches, The density of smoke shall be
light. :

3.6 Corrosion of metal. The adhesive shall
not corrode metal (see 4.5.6). '

3.7 Viscosity. When tested as specified
in 4.5.7, the viscosity of the adhesive shall
be 20,000 centipoises, minimum.

3.8 Workmanship. Workmanship shall be
in accordance with the best commercial prac-
tice.

3.9 Marking. Each container of material
shall be provided with a label giving ade-
quate instructions for its use and applica-
tion. A :

4. QUALITY ASSURANCE
PROVISIONS

‘4.1 Responsibility for inspection. Unless
otherwise specified in the contract or pur-
chase order, the supplier is responsible for
the performance of all inspection require-
ments as specified herein. Except as other-
wise specified, the supplier may utilize his
own facilities or any commercial laboratory
acceptable to the Government. The Govern-
ment reserves the 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,

S
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4.2 Qualification tests.! Qualification tests
shall be conducted at a laboratory satisfac-
tory to the Naval Ship Engineering Center.
Qualification tests shall consist of the tests
specified in 4.5.

4.3 Sampling for inspection.

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

4.3.2 Sampling for examination of filled
containers. A random sample of filled con-
tainers shall be selected from each lot in
accordance with 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 inspection tests. From
each lot, two containers shall be selected.
From each of the containers, two-quart sam-
ples shall be taken for the tests specified in
4.4.2.

4.4 Inspection.

44.1 Ezamination of filled containers.
Each sample filled container selected in
accordance with 4.8.2 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 containers in any sample exceeds
the acceptance number for the appropriate
sampling plan of MIL-STD-105, it shall be
cause for rejection of the lot which it repre-
sents.

4.4.2 Ingpection tests. The sample speci-
mens selected in accordance with 4.3.3 shall
be separately subjected to the tests specified
in 4.5.3 and 4.6.7. If any one of the samples
tested is found to be not in conformance

.
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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, plastic tile con-
forming to MIL~T-18830, as required, shall
be used in the test procedures of this specifi-
cation. One-eighth inch mild steel plates
shall be roughened using number 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. The tile shall
then be rolled into firm contact (a 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 = 5
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% inch pieces of plastic tile, as required
(see 3.3), shall be backed with 1/32 inch
aluminum using a contact adhesive conform-
ing to MIL-A-21366. After a proper bond
between the aluminum and the wearing sur-

* Application for Qualification tests shall be made in accordance with “Provisions Governing Qualifica-

tion” (see 6.2 and 6.8).
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face 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 14 inch
thick steel plate. The entire tile shall then
be rolled to 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 14 inch
diameter rod shall be placed under the ex-
tended portion of the specimen and shall be
raised (relative to the steel plate) in a direc-
-tion 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 13 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 4.5.8.1.1 and shall be allowed
to set for 96 hours prior to test. Then the
specimens shall be immersed horizontally
under a 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.

4.5.5 Fire reqistancé test.

~ 4.5.5.1 Apparatus. The fire resistance of
the adhesive shall be determined by an ap-
paratus as shown on figure 1, which consists
.of communicating horizontal and vertical
flues constructed of asbestos board sheets
supported on an angle-iron frame, with the

4

exception of the ‘horizontal 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 plate
shall be cut away 3 inches from the firing
and to provide clearance for the flames of
four open blast gas burners. Details of the
test hood and specimen holder are shown on
figure 2. Details of the burner supply mani-
fold and open burner nozzle are shown on
figure 3.

4.5.5.2 Procedure. Fire retardant plastic
tile shall be applied with the adhesive to a
L4 inch mild steel plate 8114 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 secured in the
flue, 2 inches above the bottom plate and
with the inner end spaced 8 inches from the
flue end, to permit hot gases passing beneath
the test plate to be vented through the ver-
tical flue. The four open blast burners shall
be located side by side and parallel to the
front end of the test plate, on 134-inch
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 14 inch in
front of the. firing end of the test plate.
The gas used shall be commercial propane
having a heating value of 2550 British ther-
mal unit (B.t.u.) per cubic.feet at a tem-
perature 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 con-
ditions of 60°F. and 30 inches of mercury.
The burner flames shall be applied to the
test plate for 4 minutes and then immedi-
ately removed. A draft of 0.06 (plus 0.01
minus 0.00 inches) of water shall be main-
tained in the flue of the apparatus for the
duration of the test. 4

4.5.5.2.1 Combustion plus ignition time,
and average length of char shall be noted.
These quantities are defined as follows:




Downloaded from http://www.everyspec.com

(a) Combustion plus ignition time. The
time taken from the initial appli-
cation of burner flames until all
flaming of the specimen ceases.

(b) Average length of char. The aver-
age length of specimen perman-
ently damaged by burning or
charring. This measurement shall
be taken after all laming ceases.
The density of smoke shall be
noted.

4.5.6 Corrosion of metal. All steel plates,
upon completion of the test specified in 4.5.4,
shall 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 ad-
hesive 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 tem-
perature of 70° «+2°F. and the adhesive
shall be preconditioned at this temperature
& minimum of 8 hours immediately prior to
testing.

4.6 Preparation for shipment. Examina-
tion for packing and marking for shipment
shall be made for conformance with the re-
quirements of Section 6.

5. PREPARATION FOR DELIVERY

5.1 Packaging. Packaging shall be level
A or C, as specified (see 6.1).

5.1.1 Level A. The adhesive shall be fur-
nished in 1-gallon multifriction top cans con-
forming to type V, class 2 of PPP-C-96 or
5-gallon lug cover pails conforming to type
II of PPP-P-704.

5.1.2 Level C. Packaging shall be suffici-
ent to afford adequate protection againsi
physical damage during shipment from the

MIL-A-21016E

supply source to the using activity and until
early use.

5.2 Packing. Packing shall be level A, B,
or C, as specified (see 6.1).

5.2.1 Level A.

5.2.1.1 The 1l-gallon multifriction top can
shall be arranged and packed in accordance
with the overseas equipment requirements
of the appendix to PPP-C-96.

5.2.1.2 The 5-gallon lug cover pails shall
require no packing.

5.2.2 Level B.

5.2.2.1 The 1l-gallon multifriction top cans
shall be arranged and packed in accordance
with the domestic shipment requirements of
the appendix to PPP-C-96.

5.2.2.2 The b-gallon lug cover pails shall
require no packing.

5.2.3 Level C. Adhesive shall be packed
in containers, at the lowest rates, in a man-
ner 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
Jevel in general shall conform to the Uniform
Freight Classification Rules and Regulations
or other carrier regulations as applicable to
the mode of transportation and may be the
supplier’s commercial practice when such
meets the requirements of this level.

5.3 Marking. In addition to any special
marking required, interior packages and ex-
terior shipping containers shall be marked
in accordance with MIL-STD-129 as
follows:

WARNING
PROTECT FROM FREEZING
STORE INDOORS.
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6. NOTES

6.1 Ordering data. Procurement docu-
ments should specify the following:

(a) Title, number, and date of this

specification.

(b) Selection of applicable level of
packaging and level of packing
required (see 5.1 and 5.2).

(¢) Quantity required (see 5.1.1 and
5.1.2).

(d) Special markings réquired' (see 3.9
and 5.3).

6.2 With respect to products requiring
qualification, awards will be made only for
products which are at the time set for open-
ing of bids, qualified for inclusion in appli-
cable Qualified Products List QPL-21016,
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

Custodians:
Army—MR
.Navy—SH
Air Force—84

Review activities:
Army—MR
Navy—SH
Air Force—84

Usﬁer activity:

Army—GL
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have the products that they propose to offer
to the Federal Government tested for qualifi-
cation, in order that they may be eligible to
be awarded contracts or orders for the prod-
ucts covered by this specification. The ac-
tivity responsible for the qualified products
list is' the Naval Ship Engineering Center,
Department of the Navy, Washington, D. C.
20360, and information pertaining to qualifi-
cation of products may be obtained from
that activity. Application for Qualification
tests shall be made in accordance with “Pro-
visions Governing Qualification” (see 6.3).

6.3 Copies of “Provisions Governing
Qualification” may be obtained upon appli-
cation to Commanding Officer, Naval Supply
Depot, 5801. Tabor Avenue, Philadelphia,
Pennsylvania 19120.

64 CHANGES FROM PREVIOUS
ISSUE.. THE EXTENT OF CHANGES
(DELETIONS, ADDITIONS, ETC.) PRE-
CLUDE THE ANNOTATION OF THE IN-
DIVIDUAL CHANGES FROM THE PRE-
VIOUS ISSUE OF THIS DOCUMENT.

Pi'eparinz activity:
Navy—SH
- (Project 8040-0211)-

Code “C”
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FIGURE 1. Fire resistance test apparatus.

MIL-A-21016E
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INSTRUCTIONS: In s continuing effort to make our standardisation documents better, the DoD provides this form for use in
submitting comments and suggestions for improvements. All users of military standardization documents are invited to provide
suggestions. This form may be detached, folded along the lines indicated, taped along the loose edge (DO NOT STAPLE), and
mailed. In block 5, be as specific as possible about particular problem areas such as wording which required interpretation, was

too rigid, restrictive, looes, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
problems. Enter in block 8 any remarks not related 10 a specific paragraph of the document. If block 7 is filled out, an
scknowledgement will be mailed to you within 30 days to let you know that your commenta were received and are being

considered.

NOTE: This form may not bs.used to request copies of documents, nor to request waivers, devistions, or clarification of
specification requirementa on current contracts. Comments submitted on this form do not constitute or imply suthorizstion
to waive any portion of the referenced document(s) or to amend contractual requirements.
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NAVAL SEA SYSTEMS COMMAND (SEA 55Z3) NECESSAAY
DEPARTMENT OF THE NAVY Bfiwietivid
WASHINGTON, DC 20362-5101 UNITED STATES

OFFICIAL BUSINEDS
PENALTY FOR PRIVATE USE $300

BUSINESS REPLY MAIL

FIARST CLASS PERMIT NO. 12503 WASHINGTON D. C.

POSTAGE WILL BE PAID BY THE DEPARTMENT OF THE NAVY

COMMANDER

NAVAL SEA SYSTEMS COMMAND (SEA 5523)
DEPARTMENT OF THE NAVY
WASHINGTON, DC 20362-5101
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

1. DOCUMENT NUMBER 2. DOCUMENT TITLE

3a. NAME OF SUBMITTING ORGANIZATION

b. ADDREES-(Street, City, State, ZIP Code)

[-__] MANUFACTURER

D " OTHER (Specify):
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a Paragraph Number and Wording:

b. Recommended Wording:
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