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MIL-L-24518 (SHIPS)
12 March 1975

MILITARY SPECIFICATION
LAMINATE, VINYL FILM-ALUMINUM, DECORATIVE

This specification is approved for use by the Naval Sea Systems Command and is avail-
able for use by all Departments and Agencies of the Department of Defense.

l. SCOPE

1.1 Scope. This specification covers decorative vinyl film-aluminum laminate. The
material is used as a decorative treatment for Naval shipboard bulkhead sheathing and
miscellaneous furniture items, such as bookcases, partitions, and trim.

2, APPLICABLE DOCUMENTS

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

SPECIFICATIONS
FEDERAL

QQ-A-250/8 - Aluminum Alloy 5052, Plate and Sheet.
PPP-B-640 - Fiberboard-Corrugated Triple Wall.

MILITARY

MIL-P-116 - Preservation-~Packaging, Methods of.
STANDARDS

MILITARY

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

MIL-STD-129 - Marking For Shipment And Storage.
MIL-5TD-1623 - Fire Performance Requirements And Approved Specifi-

cations For Interior Finish Materials And Furnish-
ing (Naval Shipboard Use).

(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 documents form a part of this specification to
the extent specified herein. Unless otherwise indicated, the issue in effect on date of
invitation for bids or request for proposal shall apply.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
Bll7 - Ssalt Spray (Fog) Testing.
D618 - Conditioning Plastics and Electrical Insulating Materials
for Testing.
D792 - Specific Gravity and Density of Plastics by Displacement,
Tests for.
D1044 - Resistance of Transparent Plastics to Surface Abrasion,
Test for.
D1499 - Operating Light- and Water-Exposure Apparatus (Carbon-Arc
Type) for Exposure of Plastics, Rec. Practice For.
E84 - Surface Burning Characteristics of Building Materials,
Test for.

(Copies may be obtained from the American Society For Testing and Materials, 1916 Race
Street, Philadelphia, Pennsylvania 19103.)
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UNIFORM CLASSIFICATION COMMITTEE
Uniform Freight Classification Rules.

(Copies may be obtained from the Uniform Classification Committee, Room 1106, 222 South
Riverside Plaza, Chicago, Illinois 60606.)

U.S. DEPARTMENT OF COMMERCE
Commercial Standard CS 245-62 - Vinyl-Metal Laminates

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

(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.)

3. REQUIREMENTS

3.1 Material. The laminate shall consist of a polyvinyl chloride (PVC) film that is
bonded under heat and pressure to an aluminum sheet base that conforms to temper H32 of
QQ-A-250/8.

3.2 Form. The laminate shall be in the form of rectangular sheets. Maximum size
shall be 4 by 8 feet.

3.3 Dimensions.
3.3.1 wWidth. The PVC film shall be held to a tolerance of plus 1/2 inch, minus 0 inch,
of the nominal width specified (see 6.2). This tolerance shall apply when the material is

in roll form on the core during the manufacturing process.

3.3.2 PFilm thickness. The average thickness of the PVC film shall be 0.009 inch + 20
ercent of that specified as determined in accordance with 4.3.1. -

3.3.3 Aluminum thickness. The thickness of the aluminum sheet shall be as specified
(see 6.2).

3.4 Physical properties.

3.4.1 Adhesion strength. The bond between the PVC film and the aluminum sheet shall
be considered acceptable 1f the material meets the following requirements when tested in
accordance with 4.3.2.

3.4.1.1 Ball test. The PVC film shall securely adhere to the aluminum sheet at the
point of greatest elongation so that an area not more than 1/4 inch square of completely
bare aluminum shall show when tested in accordance with 4,3.2.1.

3.4.1.2 salt spray. The laminate shall show no blisters, delamination, or rust
creepage in excess o 8 inch along the score marks when exposed for 200 hours in a salt
spray fog test in accordance with 4.3.2.2.

3.4.1.,3 Boiling water. The laminate (see 4.3.2.1) shall withstand one hour exposure
to boiling water wltEout visual delamination when tested in accordance with 4.3.2.3.

3.4.2 Abrasion resistance. The abrasion resistance of the PVC film shall be not less
than that specified under 4.3.3.

3.4.2.1 pPrinted film. The printed PVC film shall show no print wear after 100 cycles
on the Taber Abraser using wheels in accordance with CS 17 of CS 245 and a 1,000 gram load
when tested in accordance with 4.3.3.

3.4,2.2 Unprinted film. The unprinted PVC film shall have not more than an average
loss of 0.050 grams for 100 cycles on the Taber Abraser using wheels in accordance with C 17
of CS 245, and a 1,000 gram load when tested in accordance with 4.3.3.
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3.4.3 Light stability. The PVC film shall exhibit no discoloration or pigment fadeout
after exposure in the fadecmeter for 150 hours when tested in accordance with 4,3.4,

3.4.4 Plasticizer loss. The plasticizer loss from the PVC film shall not exceed an
average of 5 percent by weight when tested in accordance with 4,3.5.

3.4.5 Stain resistance. The PVC film shall be stain resistant to the following
materials when tested in accordance with 4.3.6:

Orange peel 1 percent iodine in alcohol
Lemon peel 10 percent sulfuric acid

10 percent nitric acid 10 percent hydrochloric acid
10 percent citric acid 10 percent sodium hydroxide
Mineral oil Cola beverage

Sodium hydrochlorite Tea (hot)

Milk Coffee (hot)

50 percent ethyl alcohol Catsup

3.4.6 Fire performance. The fire performance characteristics of the laminate shall
conform to the fire requirements set forth in MIL-STD-1623 (see 4.3.7).

7 Color and pattern. The color and pattern of the PVC film shall be as specified
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3.4.9 workmanship. The decorative surface of the laminate shall be examined in accord-
ance with 4.7.2 for defects such as cold checks, crows feet, "pine trees", streaks, blisters,
pinhcles, particles of foreign matter, and undispersed raw materials,

4. QUALLTY ALSDUKRANCL PRUVILDIUNDS

4.1 Responsibility for inspection. Unless otherwise specified in the contract or
purchase order, the supplier iIs responsible for the performance of all inspection require-
ments as specified herein. Except as otherwise specified in the contract or order, the

cnpnller may use hls own or any other facilities sui 4-:}\1‘3 for the nannv‘mnnr‘o of the

inspection requirements specified herein, unless disapproved by 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 pre-
scribed requirements.

4.2 Quality conformance inspection.

4.2.1 Sampling,

4.2.1.1 Lot. For the purpose of sampling, examinations, and tests, a lot shall consist
of all sheets of the same type produced under essentially the same conditions and offered
for delivery at one time.

4.2.1.2 Sample. For the purpose of sampling, examination, and tests; a sample shall

be defined to be the specified quantity of materlal from a lot selected 1n accordance w1th
A 2 1 2 and A 2 1
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4.2.1.3 sampling for examination. Representative samples shall be selected at random
from each lot, in accordance with MIL-STD-105 at inspection level I, and Acceptable Quality
Level (AQL) = 4.0 percent defective for the examination specified in 4.2.2
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or tests. Representati s les shal
lots found acceptable, 1n accordance with 4.2.2, in sufficient
production check tests and quality conformance test, specified
applicable lots.

selected at random from
tities to conduct the
2,3 d 4.2,4 on all

A 2 1 A Coamelinm~ £
Telodaen oampLing

4.2.1.4.1 Conditioning. Test specimens shall be conditioned in accordance with pro-
cedure A of ASTM D and shall be tested under these conditions.
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4.2.2 Examination. Each sample sheet shall be examined for form, dimensions, tolerances,
color and pattern, surface finish, appearance, and workmanship to determine and evaluate
visual defects. If the total number of visual defects exceeds the applicable acceptance
number specified in 4.2.1.3, this shall be cause for rejection of the lot which the samples
represent.

4.2.3 pPrroduction check tests. Precduction check tests shall be conducted on samples
from the first lot of sheets and on samples from every tenth lot thereafter. All the tests

specified in 4.3 shall be conducted with the exception of 4.3.6 and 4.3.7, on the applicable
lots.

4.2.4 OQuality conformance tests. Quality conformance tests shall be conducted on
samples from lots not subjected to production check tests. The tests specified in 4.3.3,

s oo A - R T A T B B O P ot spve |
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4.3 Tests.

4.3.1 Thickness (weight method).

4.3.1.1 Apparatus.

(a) Analytical balance, equipped with pan straddle or other stationary
support, sensitive to 0.0005 gram,

(b) Die or template, for cutting test specimens, 3.94 by 3.94 inches
(10 by 10 centimetres (cm)) with a dimensional tolerance of
+0.004 inch (0.0l cm) per side.

(c) Sharp knife or razor.

4.3.1.2 Test specimens. Five 3.94 by 3.94 inches (10 by 10 cm) specimens of PVC film
taken uniformly across the width of the film shall be tested.

4.3.1.3 Procedure. By means of the die or template and the sharp knife or razor, cut
five specimens from the sample of film, Weigh each specimen to the nearest 0.5 milligram
(mg) on the analytical balance. Record the weight as W. Following the procedure of ASTM
D792, method A, determine the specific gravity of each specimen and record as . Use of
a wetting agent is recommended.

4.3.1.4 cCalculations. Calculate the average thickness of each test specimen, using
the following formula, and average the five values:

_ 394w _ W
T = 1555 = 3- %%

Where
T = average thickness of test specimen in mils.
W = weight of test specimen in gram.
D = density of test specimen in gram/cm (specific
gravity = density in metric units).
394 = conversion factor, cm to mils.
100 = area of specimen in square cm,

4.3.2 Adhesion strength.

4.3.2.1 Ball test.

4.3.2.1.1 Apparatus.

{a) Die stock steel bilock 3 by 3 by 1 inch with a hiole im the center
1.060 inch in diameter. The edges of the hole shall be rounded
to a radius of not less than .060 inch.

(b) A rubber pad to fit around the ball with a 1 inch diameter hole
in the center.

(c) Ball. A 1l inch diameter steel ball bearing.

(d) Hydraulic pressure jack for applying pressure, such as the
Erickson or equal.
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4.3.2.1.2 Test specimens. Three 3 by 3 inches specimens shall be cut from the same
area of the laminate to be tested.

ocedure
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described in 4.3.2.1.3 to determine the depth of fracture of the
laminate in inches. The depth of fracture shall be the vertical
distance in inches from the flat upper surface of the laminate
to the top of the dome formed by the ball when fracture occurs.
(b} The two specimens of the laminate shall be scored (see figure 1) by
two lines cut through the vinyl and adhesive layers. Care should

ha avavrsicad nab &n arnva Eha aluminum The cute shall bhe narallel
S SXRSIrlisSd NCT TC S5CCre tn€ aiuminum, ing shall paralliel

to one side, each 2 inches long and 1/4 inch apart along the
center line of the specimen. Two additional cuts shall be made at
right angles, also 1/4 inch apart along the center line to the
initial scoring. The cuts in the surface shall intersect to form
a 1/4 inch square.
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4.3,2.1.3 Procedure
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The bhall tegt paratus ig gshown in Finnrn 2 The laminate

specimens shall be pIacea on the rubber block with the scored v1nyl side up. The ball
bearing shall be heid firmiy in piace by the rubber pad and the lower steel block, and then
when it meets the upper steel block the ball shall be forced upward to form a dome 1/16
inch below the previously determined fracture point (see 4.3.2.1.2 (a)) or to a maximum of
3/8 inch. One formed specimen shall be set aside for use in the boiling water test (see
4.3.2.3). The second specimen shall be inspected in accordance with 4.3.2.1.4.

4.3.2.1.4 Inspection. The formed ball test specimen (see figure 3) shall be cut
through the vinyl and adnesive layers between the two parailel lines halfiway up the dome and
an attempt shall be made to pull the vinyl away from the aluminum in each of the quadrants,

4.3.2.2 Salt spray.

4.3.2.2.1 Annaratus The salt s
4.3.,2.2.1 Apparatus, The salt s
ASTM Bl1l7.

4.3.2.2.2 Test specimen. The specimen shall (see figure 4) be 4 by 6 inches with the
bare edges protected by beeswax or other suitable sealing material. Score marks at right
angles shall be cut through the vinyl and adhesive layers on the lower half of the specimen.

4.3.2.2.3 Test procedure. The specimen shall be placed in the chamber at the angle
speczfxed in ASTM 8115 1EH the vinyl side up. The specimen shall be exposed for 200 hours
under the conditions as stated in ASTM B11l7.

4.3.2.2.4 Inspection. After washing the specimen with warm water and mild abrasive
conforming to P—§-3§I, the specimen shall be examined for blisters on the vinyl, signs of
delamination at the juncture of the score marks, and rust creepage (where ferrous metal is
used) along the score marks,

A Boiling R y\ s A 1n1) Aook meamdoam emmaead 2 A maih d e o
4.3.2.3 B i ater test. A formed ball test ayt:l.).mcu [.u.cycu.::u and cut in accordance
SH&II b

with 4.3.2.1.3 placed in boiling water for one hour, removed and allowed to cool to
73.4° + 1.8B°F for one hour. At the end of that time the specimen shall be examined for
delamination of the vinyl from the aluminum at the score marks.

4.3.3 Abrasion r

............... sistance The abrasion resistance of the vinyl shall be determined

esi
in accordance with ASTM D1044, except that CS-17 wheels, 1,000-gram-weight load, and 100
cycles shall be used. In the case of free vinyl, it shall be attached to a metal plate by
means of double sided contact pressure sensitive adhesive (such as PS-5502 furnished by
Interchemical Corporation Finishes Division or equal). Three specimens shall be tested and
the average loss in grams for the 100 cycles shall be calculated.

4.3.3.1 Resurfacing of the wheels shall be done with the S-11 Tabor Abrasion pape
25 cycles at the beginning of each test.

"
h
0
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4.3.4 Light stabllltx The light stability shall be determined in accordance with
9 using an Atlas radeometer Type FDA-R or equal.
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4,3,4.1 Test specimens. Two specimens 8 by 2-5/8 inches shall be cut from the sample
film to be tested. ~The one specimen shall be placed in an envelope and filed as a standard
for comparison. The second specimen shall be placed in the Fadeometer.

4.3.4.2 Procedure. The specimen shall be exposed under the conditions specified in
ASTM D1499 for 150 hours. The black panel temperature shall be 145° + 9°F. The water
reservoir shall be filled with water at all times so that the wicks in the chamber are kept
wet constantly.

4,.3.4.3 Inspection. After the specimen has been exposed in the Fadeometer for 150
hours, it shall be compared to the standard retained (see 4.3.4.1) for visual evidence of
discoloration or pigment fadeout.

4.3.5 Plasticizer loss. Three 3 by 3 inch specimens of the vinyl shall be conditioned
(see 4.2.1.4.1) and weighed to the nearest 0.0l gram. The specimens shall be immersed in an
upright position so that they are not touching each other, the bottom, or the sides of a
one pint jar containing technical grade hexane. The immersion shall be at a temperature of
73.4° + 1.8°F for one hour. After the immersion period, each specimen shall be dried at a
temperature of 220° + 5°F for one hour in circulating air oven, removed and cooled to standard
conditions for one hour, and weighed to the nearest 0.01 gram. The plasticizer loss, ex-
pressed as percentage weight loss as compared to the original specimen weight shall be
computed as follows to the nearest 0.01 gram.

Where

Weight loss, percent = X 100

"1 = 1inl

S
W, = final weight of test spe
The values obtained for the three test specimens shall be averaged and reported as percent-
age weight loss of the sample tested.

4.3.6 Stain resistance. Each of the materials listed in 3.4.5 shall be applied to a
specimen of Taminate or vinyl so as to cover a minimum area of 1/2 by 1/2 inch. After one
hour of contact, the surface shall be cleaned with soap and water and visually inspected.
Any remaining stained areas may be further cleaned by using a mild abrasive conforming to
P-S~-311, hexane, or ethyl or isopropyl alcohol. A tested area that fails to return to the
original color shall be considered to be permanently stained.

4.3,7 Fire performance. Specimens shall be tested in accordance with the procedure
set forth in MIL-STD-1623 (see requirement for vinyl film-aluminum laminate). The test
shall be performed by a non-profit independent laboratory acceptable to the Naval Ship
Engineering Center, Materials Development and Applications Office, Center Building, Prince
George's Center, Hyattsville, Maryland 20782.

4.4 Inspection of preparation for delivery. The packaging, packing, and marking shall
be inspected to determine conformance to the requirements of section 5 of this specification.
The packaging, packing, and marking requirements of section 5 identified to referenced
specifications and standards shall be inspected in accordance with the applicable speci-
fications and standards. The packaging requirements of section 5 not identified to referen-
ced specifications shall be examined for the defects listed in table I on the basis of the
sampling procedures and inspection levels used to determine examination requirements under
MIL-P-~116. The packing and marking requirements of section 5 not identified to referenced
specifications and standards shall be examined for the defects listed in table I in accord-
ance with MIL-STD-105, using an AQL of 4.0 percent defective.

N
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Table I - Classification of defects.

Category

Defects

Critical

None defined

Major

Packaging:
Incog:egt level

exceeded
not

llu\. axxnnguu as :PUDLLLCU,

interleaved when required
Improper wrap material, closure not sealed
Packing:

Incorrect level

Incorrect box, improper closure

Pallet not constructed as specified,

nail heads protruding

Steel strapping improperly applied
Marking:

Not as specified, missing,

Chaand o
oaeets

not legible

5.

(The preparation for delivery requirements specified
For the extent of applicability

WVEL(]I‘BHE px.u‘.uremencs »
requirements of referenced

5.1 Packaging.

PREPARATION FOR DELIVERY

documents listed in section 2, see 6.3.)
Packaging shall be level A or C, as specified (see
Inmlaace ntharwiaeaa snani fiad (can £ 2) oaha
Unless ctherwise specified (see 6.2},

bundles not to exceed 250 pounds with a minimum of ten sheets per bundle.

arranged vinyl face to vinyl face.

leaved with kraft paper.

~b ahall ha wa~ A 3 -
Siigeis S8idisi ©O& palrageda in

herein apply only for direct
of the preparation for delivery

Lo

Sheets shall be

wrap with the wrap closure and the flaps sealed with a waterproof adhesive or waterproof

pressure-sensitive tape.

C.

5.1.2 Level C

and physlcal damagE during
installation. level

meets the requirements of this level.

Packaaging ehall hae gufficiant to afford nrotection against dateriorat
ackaging shall sufficient tc afford protection against deteriorat

shi pment from the supply source to the uSLng actlvxty for early

This level may conform to the supplier's normal packaging practice when such

5.2 Packing. Packing shall be level A, B, or C, as specified (see 6.2).
§.2.1 Level A, Sheete, packaged as specified (s 6€.2), shall be packed cne bundle tc
a triple wall, class weather resxstant, fiberboard box conform;ng to PPP~-B~640. Box style

shall be at the supp
the box specification.
by

at r_.ue SuppLLELS UpE.lQn-

.020 inch galvanized steel straps to a wood pallet.

Box closure shall be in accordance with the appendix to
Each box shall be strapped with a minimum of three girthwise 5/8
The wood pallet shall be constructed

Bundies exceeding 250 pounds shall have the sheets inter-
Each bundle shall be totally enclosed in a flexible waterproof

of three nominal 1 by 6 inch lengthwise deck boards with three nominal 3 by 4 inch crosswide

skids.

each pallet load end and cne strap at approximately the m\dﬁ\a of the pallet
shall pass over the box and under the crosswxde SkldS.

Low o
knotched with bottom of skid dadoed or rabbited to retain

deck boards and skids shall be fastened with three nails.

equal and minimum 10 penny

droven so that the heads will not project above the deckboard surface.
driving of nails is permitted but no nail shall be driven more than 1/2 inch the thicknes

he seasoned to a moisture content of 8 to 19 percent of

of the deckboard.
oven dry weight;

Lumber shall bhe

skids may exceed 19 percent.

the strapping.

size and approximately 2-7/8 inches in length.

Two straps, one on each end, shall be placed approximately three inches in from

10ad.

Stranni
------ -=2prr

J»n LEL secC LLUIIS UL
Nails shall be cement coated or
Nails shall be
Occasional over-

s
its

na
ng
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5.2.2 Level B. Sheets shall be packed as specified in 5.2.1 except,
be of the class nonweather resistant and,
galvanized.

(a) boxes shall
(b) steel strapping may be enameled in lieu of

5.2.3 Level C. Sheets, packaged as specified in 5.1.2, shall be packaged in a manner
which will insure acceptance by common carrier at the lowest rate, and will afford protection
against physical or mechanical damage during direct shipment from the supply source to the
first receiving activity for immediate use. The method of packing shall conform to the
Uniform Freight Classification Rules or other carrier regulations as applicable to the mode

of transportation and may be the supplier's normal packaging practice when such meets the
requirements of this level.

5.3 Marking. In addition to any special marking required (see 6.2), interior packages
and exterior shipping containers shall be marked in accordance with MIL-STD-129. In addition,

interior packages and exterior shipping container markings shall include specification
number.

6. NOTES

6.1 Intended use. The vinyl film-aluminum laminate is used for bulkhead sheathing to
reduce maintenance and improve sanitation and appearance.

6.2 Ordering data. Procurement documents should specify the following:

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

(b) Width of laminate required (see 3,3.1).

(c) Thickness of aluminum sheet required (see 3.3.3).

(d) Color and pattern required (see 3.4.7).

(e) Surface finish (see 3.4.8).

(f) Level of packing and level of packaging required (see 5.1 and 5.2).
(g) Quantity other than specified (see 5.1.1).

(h) Special marking (see 5.3).

6.3 Sub-contracted material and parts. The preparation for delivery requirements of
referenced documents listed in section 2 do not apply when material and parts are procured
by the supplier for incorporation into the equipment and lose their separate identity when
the equipment is shipped.

Preparing activity:
Navy - SH
(Project 9330-N662)
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Figure 1 - Ball test specimen.
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Figure 2 - Ball test apparatus.
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Figure 3 - Formed ball test specimen.
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Figure 4 - Salt spray specimen.
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL B APt
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< b
itable products at reasonable cost and minimum de
oD coniractors, govemment activiiies, or manufacturers/ vendors who aré prospective suppliers of the prodict
are invited to submit comments to the government. Fold on lines on reverse side, staple in cormer, and send to
preparing activity. Comments submitted on this form do not constitute or imply authorization to waive any
portion of the referenced document(s) or to amend contractual requirements. Attach any pertinent data which
may be of use in improving this document. If there are additional papers, attach to form and place both in an

e addressed to nrenaring activity
¢ acdaresged to prepa g activity,

NAME OF ORGANIZATION AND ADDRESS CONTRACT NUMBER

MATERIAL PROCURED UNDER A

[ ) DIRECT GOVERNMENT CONTRACT [ JSUBCONTRACT

1. HAS ANY PART OF THE DOCUMENT CREATED PROBLEMS OR REQUIRED INTERPRETATION IN PROCUREMENT
Use?
A. GIVE PARAGRAPH NUMBER AND WORDING.

B. RECOMMENDATIONS FOR CORRECTING THE DEFICIENCIES

2. COMMENTS ON ANY DOCUMENT REQUIREMENT CONSIDERED TOO RIGID

3. IS THE DOCUMENT RESTRICTIVE?

[} ves [C] No (If “*Yes’, in what way?)

4, REMARKS
SUBMITTED BY (Printed or typed name and addreas - Optional) TELEPHONE NO.
DATE
FORM S/N 0102-014-1802
1 ran 7o REPLACES EDITION OF t JAN 66 WHICH MAY BE USED
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