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MIL-P-24249(SHIPS)
10 FEBRUARY 1967

MILITARY SPECIFICATION

PLASTIC MATERIAL CELLULAR POLYURETHANE,
RIGID,
LARGE

1.SCOPE
1.1 Thisspecification

VOID FILLER, POUR-INT-PLACE,
SCALE AND INSTALLATION OF

coversa resin8ys-
tem whichaftermixingand installation in
a void will form n rigid, pour-in-place type
unicellular urethane fonm.

2 APPLICABLE DOCU31ENTS

2.1 The following documents of the issue
in effect on date of invitation for bids or

o request for proposal, form n part of the
specification to the extent specified herein:

SPECIFICATIONS

filILITARy

MILJ-SG24 — Jet Fuel, Grades JP-
3, JP-f nnd JP-5.

h! 1L-P-21929 — Plastic Material, Cel-
lular Polyurethane,
Rigid, Fonm-ln-
Place, LOW Den-
sity.

STAXDARDS

M IL ITASY

M1L-STD-105 — Sampling Procedures
mrd Tables for 1n-
spection by Attri-
butes.

i

,

0

MIL-STD-401 — Sandwich Construc-
tion and Core Ma-
terials; General
Test Methods.

HANDBOOK

MILITARY

H 106 — Multi-Level Continuous Sam-
pling Procedures and Ta-
bles for Inspection by Attri-
butes.

(13Pics of swrillcntions, standards, drnwings, and
publications required by supplicm in mnncction with
Wxiflc P~UrCMCnt functions shonld be obtained
fmm the pmcnring activity or IIS dirdcd by the
contracting OKkcr.)

2.2 Other publicnliorm T h e following
documents form n part of this 8pecitlcatimr
to the extent specified herein. Unless other-
wiee indicated, the issue in effect on date of
invitation for bids or request for proposal
shall llppl)’.

1z4T55.5TATt3 Cohirmrw COM bf155t0N

49 CFR 71-39 — Rules mrd Regriln-
tiona for the
Trmrspertstion of
Explosives a n d
Other Dangerous
Articles.

(Tho Intcrslnta Commcrmr Commission Regula-
tions nro now a PartoftheCodaofFederalRegutn-
timra,nvailnblc from lho Superintendent of Dau-
mcnts, Govcmment Printing 0i7ke, Washington.
D.C. 20402)

B
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OFFICIALCLASSIFICATIONCOMMITTEE

UniformFreightClassificationRules.

(Application for copies should be oddress.ed to the
OITicinl Clmwifirmticm Committee, 1 Pork Avenue at
33rd Street, New York, N.Y, 10016. )

MANUFACTURING CHEMISTS ASSOCIATION,
INC.

illanualL-1 — A GuideforPrepara-
ti0 n of Warning
LabelsforHazard-
ousChemicals.

(Applicationfor copies should be addressed to
tbe Manufacturing Chemists Armociaticm, Inc., 1625
Eye Street, N, W,, Washington, D.C. 20006.)

AMERICAN SOCIETY FOR TESTING
AND hfATERtALs

D1621 —Test for Compressive
Strength of Cellular Plast-
ics.

D1623 — Test for Tensile Properties
of Rigid Cellular Plastics.

D1692 — Testing for Flammability of
Plastics Foams and Sheet-
ing.

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

( Technical mciety rmd technical am.ciaticm specifi.
cations and standards are generally available for
reference from libraries. They are den distributed
nmong technical groups a“d using Federal agencies.)

3.REQUIREMENTS

3.1 Qualification. Plaetic material fur-
niehed under this specification shall be prod-
ucts and installation procedures which are
qualified for listing on the applicable quali-
fied products list at the time set for opening
of bids (see 4.2 and 6.4).

3.2 Coring. After installation, pours shall
be tested as specified (eee 4,4).

2

3.3 Ingredients. When mixed in accord-
ance with the operating instructions rmd
automatic dispensing equipment specified by
the supplier (see 3.4.7 and 6.3), the ingredi-
ents shall form a rigid unicellular urethane
foam suitable for the intended application.
The foam shall air cure at ambient tempera-
ture, the minimum of which may be specified
by the Command or agency concerned (see
62) and shall attain the physical properties
specified in table I within 7 days after mix-
ing.

3.4 Foamed material.

3.4.1 Quantity per single pour. The auto-
matic dispensing equipment used shall dis.
pense foam at a rate specified by the Corn.
mand or agency concerned (see 4.2.2.1.1
through 4.2.2.1.3, 6.2 and 6.3).
. .
3.4.2 Uniformity.

3.4.2.1 .Singk pour. The material shall be
essentially homogeneous (uniform phyeical
properties) throughout and firm in composi-
tion with emall uniform cells. There eh~ll
be no large void openings (over 1/2 inch in
any direction ), large accumulations of un-
expanded resin or other occlusion. The core
selected after installation (see 4.4.3.3 ), shall
not show cracks or separation.

3.4.2.2 Jfedtiple pours. Each individual
pour shall have the uniformity specified in
3.4.2.1. The fusion line between successive
pours shall be well knit and shall not show
separation, cracks, or any sigrrificant amount
of non-uniformity such ae air bubbles or
larger than normal cells.

3.4.3 Cotor-. The color shall be the natural
color of the product.

3.4.4 Odor. The cured material shall be
free from any objectionable odor.

3.4.5 Proper=tv valuee. The foam material
tested as specified in 4.6 shall conform to
the property values specified in table 1.
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o TABLE1. Phwimf rcquircmcmta and st.ndonf test #pceimcns.
w .—.

Pmvc,w

Density of foamed block, pounds
pcr cubic feet

Comprcmivc strength at 10 pcr-
ccnt deflection pcrpcndiculnr fa
foam rise, pounds pm’ square
inch (p..s. i)

Compressive 8trQngth at 10 pa-
ccnt deflection-parnllel In foam
rise, p.s.i.

Tensile .strcngth-perpendicular to
fcam risa, p.n.i.

Shear strength-pcrpendiculnr to
foam rise. p.s.i.

Uniccllulnrity-pcrcont open cell

o Water ttbmrption-lbs/e@t. of cut
nurfncc

Resistance to J P 6 fuel

o

Humid suing.volume chmvrc pcr-
ccnt

Compressive strength nt 10 per-
cent deflection, perpendicular to
foam rise, P.s.i. (after humid
aging).

Fire rcsistnncc, mconds

Adhesion in kns[on. pd.

T-t
..rMrmr’b

4.6.4.1

4.6.4.2

4.0.4.2

4.G.6

4.0.6

4.0.7

4.0.s

4.0.0

4.0.10

4.6.10

4.0.11

4.0.12

sae.{.n19nt

6.4 maximum

Greater than 80
but lcm than
110

80 minimum

80 minimum

60 minimum

15 maximum

0.10 maximum

No dctcriomtion

* 6 maximum

Gmntcr than 80
but la thnn
110

Self extinguishing;
20maximum

80 minimum

T.t ,CUIIEZI.

Nmatu

1

2

2

3

3

3

5

3

6

mm. inches

Sample block

2% by4by6

2!iby4by6

Type A specimen
of ASTM D1623

%by2by6

Approximatsfy 1 by
1.12fi dia.

lby4by4

Approximately 1 by
1.126 dia.

2% by4by6

%by2by6

4by4by4

3.4.6 ldonlif%ation ofproduct. Each con- (b)
tahreroffoam ingredients shall be suitably
tagged or marked using water, grease and (c)

oil resistant materials with the following (d)
information and as specified in 5.1.1.3.

(a)Density(nominal)of resultant (e)
foam(onlyonresincontainers).

Military specification number.

Net weight of mttterial.

Date of manufacture and cede
number.

Datebeforewhichmaterialmust
beused.

3
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(f)

(l?)

(h)

(i)

Recommendedstorageprocedure
(if any).

Recommended formulation (only
on resin containers).

Handling and safety precautions
(if any).

Foam supplier’s name.

3.4.7 Foam supplier’s instruction sheet.
The foam supplier shall provide instructions
sheets on the foam system for test and in-
stallation purposes. The instruction sheet
shall contain the following data:

(a)

(b)

(c)

(d)

Military specification number.

Foam supplier’s code number.

Nominal density of the foamed ma-
terial (free blown ).

Ingredients:

(1) Foam supplier’e commercial des-
ignation.

(2) Recommended formulation (ex-

(e)

(f)

(1?)

act proportions in which ingre-
dients are mixed) for aute-
matic dispensing.

Recommended storage procedure.

Usable storage life.

Handling precautions.

(1) Mizing inatr-uctiorm. Include
complete mechanical and oper-
ational details of the automatic
dispensing equipment to be
used. Include handling quali-
ties ofthefoam such as mix
time, rise time and minimum

and maximum time intervale
(if applicable) between succes- ●
sive pours.

3.5 Workmanship. Workmanship shall be
such as to assure a uniform product comply-
ing with this specification.

4. QUALITY ASSURANCE
PROVISIONS

4.1 Responsibility for inspection. Unless
otherwise specified in the contract or pur-
chase order, the supplier ie resporreible for
the performance of all inspection require-
ments as epecitied herein. Except ae other-
wise specified, the eupplier 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 specifications
where such inspections are deemed necessary
to assure supplies and services conform to
prescribed requirements.

4.2 Qualification 1. Qualification teets shall
be conducted at a laboratory satisfactory to ●
the Naval Ship Engineering Center.

4.2.1 Pn”or approval of pkzatic matefl”al.
Prior to authorization for qualification, the
supplier shall submit to the Naval Ship En-
gineering Center, for review and approval,
technical data indicating compliance to all
the physical property requirements of table
I. The procedure for qualification shall be
as follows:

(a) Follow 4.2.1 using the sampling
procedure of 4.2.1.1.

(h) Failure to meet the requirements
of (a) terminates the qualifica-
tion process.

(c) After successful completion of
(a), the eupplier will proceed to
complete 4.2.2 and 4.2.2.1.

‘ Copies of “Provi.sion Governing Qualii%e.ti.a”V, may be obtained upon application to Commanding Officer,
Naval Supply Depot, 6801 Tabor Avenue, Philadelphia, Pennsylvania 19120.

4 ●
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O (d)

(e)

(f)

(g)

o

0

Non-acceptanceoftheNa\,nlShip
EngineeringCenterof thesuP-
lier’edatasubmitted(see(c))
will terminate the qualification
process

After successful completion of (c),
the Naval Ship Engineering Cen-
ter may authorize a qualifyin8
mock-up pour demonstration de-
tniied in 4.2.2.2.

Non-acceptance of the results of
(e) terminates the qualitlcation
prccess.

Acceptance of the resulte ‘of (e) by
the h’avrd Ship Engineering Cen-
ter wili result in the supplier
of the candidate system being
granted qualification npprovai.

4.2.1.1 Samples fortesting shrill be ran-
domiy eelected from fonm cn8t in nccordnnce
with 4.6.2 .1.1 and tested in accordance with
4.6. A repeat pour shrill be made using the
same lot of materials, equipment, pouring
precedure nnd ambient condition8 and the
results reported. Tests on the repeat pour
shall bo limited to density and compressive
etrength (perpendicular to foam rise). For
lmth pours samples for density and com-
pressive strength shall be randomly selected
from a minimum of ftve iocatione within the
test mold and shall be representative of nil
four 8idee and the center.

4.2.1.1.1. If the suppiier fails to Meet any
of the requirements, authorization will not
be granted for the quolitlcation teste, until
the supplier demonstrates his abiiity to meet
all these requirements.

4.2.2 For the initial etep in the qualifica-
tion process, the supplier ehall describe, in
writing, to the h’nvai Ship Engineering
Center,SEC 6101E,hascandidatefoamsye-
tem,propesedinstotlatimrprocedure(method
A orB) and complete quality nssumnce tests
(before and after instetlntion in chip’s com-

MIL-P-2424!I (SHIPS)

partmente),whichwould be used throughout
the ship’s installation.

4.2.2.1 The following information, from
the eupplier, shall be eupplied to the Naval
Ship Engineering Center, for evaluation and
acceptance before authorization can be
gmnted for demonstration meek-up poum
to complete the qunlifketion procce9:

(1) Indicat@ physical properties of can-
didate foem system showing com-
plimrce to table I.

(2) Indicate propoeed installation pro-
cedure to be followed during
ship’e installation (methed A or
B). Furnieh Naval Ship Engi-
neering Center with the required
information specified in 4.2.2.1.1,
4.2.2.1.2 and 4.2.2.1.3, as appro-
priate.

4.2.2.1.1 hfcthod A —preformed foam
blocke within a pour-in-place foam matriz.
Theeuppliershetl report:

(n) Optimum number of preformed
foam blocks to be placed in each
compartment of the ship.

(b) Optimum size of preformed blecks
to be placed in each compartment
of the ship.

(c) Optimum bleck distribution and Po-
sitioning within the peured-in-
place foam matrix.

(d) Percentby volume represented by
the preformed foam blocks with-
in each compartment (approxi-
mately).

4.2.2.1.2 Method B—pour-in-pface foam
avatem, tm”thocd preformed foam blocks. The
supplier shtrli describe the complete system
to be used to pour aii foam-in-place material
in compartments.

5
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4.2.2.1.3 For both methoris A and B the
following additional information shall be
furnished to and subject to acceptance by
the Naval Ship Engineering Center before
a demonstration mock-up pour can be au-
thorized.

(a) Pouring procedure to be followed
in ship’s compartments.

(b) Full description of foam equipment,
hoses and accessories to be used
in the installation.

(c) Quality assurance procedure to be
followed by the supplier to pro-
vide 95 percent assurance that
installed material will meet the
physical requirements of the
ship’s specification. This plan
will require procedures for test-
ing foam before and after ship-
board installation. A description
of the proposed foam installation
Quality Control reports and time
limit for reporting results to
Naval Ship Engineering Center
on site representatives.

(d) Physical property description (see
table I), of the foam material
used in methods A and B, which-
ever is selected by the contractor.

4.2.2.2 Qualifuiug mock-up pour demon-
stratio7t8.

4.2.2.2.1 Insofar as practicable, all mixing
equipment, metering pumps, hoses, dispens-
ing equipment and accessories shall dupli-
cate expected shipboard operating conditions.

4.2.2.2.2 For purposes of qualifying mock-
UP pour demonstrations, a 4 by 8 by 14 foot
simulated compartment shall be constructed
in accordance with 4.6.2.1.2

4.2.2.2.3 If method A is followed (see
4.2.2.1.1), in the original 4 by 8 by 14 foot
demonstration mock-up mold, filling of a sec-

ond demonstration mock-up mold 4 by 4 by
4 foot shall be required, following pouring
method B.

4.2.2.2.4 If method B is followed (see
4.2.2.1.2), in the original 4 by 8 by 14 foot
demonstration mock-up mold, filling of a sec-
ond demonstration mock-up mold 4 by 4 by
4 foot shall not be required.

4.3 Sampling for qualificationtesting
(meek-uppour).

4.3.1Preformed foam block8, wh8n pour-
ing nwtkod A is followed. A total of 16
blocks, or as specified by the Command or
agency concerned (see 6.2 ), of the size speci-
fied in 4.2.2.1.1, shall be poured and tested
to demonstrate the ability of the supplier to
produce homogeneous unicellular foam blacks
of uniform compressive strength (perpen-
dicular to foam rise) density, cell eize, and
foam blocks shall be free from cracke and
un-cured or partially cured foam and surface
skin material. All 16 blocks shall be poured
frcm the same batch of resin and tbe same
batch of isocyanate without any formulation
changes. The pouring procedure shall be
accomplished under ambient temperature
conditions. These blocks shall be poured in
groups of 4 at intervals of 24 hours between
group pourings.

4.3.1.1 Specimen8 from block8. Four test
specimens, each 21A by 4 by 6 inches, shall
be randomly selected and cut from each of
the 16 blocks, as specified in 4.3.1. The 2%
inch dimension to be tested shall be cut
perpendicular to the direction of foam rise.
The specimens shall be tested in accordance
with 4.6 and shall meet all the physical prop-
erty requirements of table I.

4.3.1.1.1 k%0p8Ttie8 Of 8amp18 pr8for?aed
foam blocks. The compression strength of
each individual test specimen e.ball be greater
than 80 p.s.i. but less than 110 p.s.i. The
mean of all 64 test specimens shall be above
95 p.s.i. but not above 102.5 p.s.i. The den-
sity range for the 64 specimens shall not
exceed a range of 0.75 pounds per cubic foot.

.

6
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shall be selectedin accordance with H106
for f = l/’ and k = 4 and AOQL = 3.0 per-
cent defective. The quantity N = contract
size shall be the number of blocks which is
expected to be made from one batch of resin.
When a new batch of either component is
used, the sampling schedule shall be repeated
at the rate f = l\2. Two test specimene
representing center and side (furthest from
center) of blocks 21A by 4 by 6 inches shall
be cut from each of the selected sample
blocks. Compressive strength (perpendicu-
lar to the direction of foam rise) and den-
sity shall be determined for each specimen.

4.4.3.2 Sampling of pained-in-place pro-
duction foam, for either- method A or B.
Concurrently with the pouring in ship com-
partments, eamples of the foam mix ehall
be poured into suitable containers. The size,
shape and composition of which is to be
determined during the qualifying process
(see 4,2.2.1). Each container shall provide
one test specimen 4 by 6 by 18 inches (4
inches in direction of foam rise). One such
test sample shall be provided for approxi-
mately every 200 cubic feet of compart-
ment space filled. Density and compressive
etrength (perpendicular to the direction of
foam rise) shall be determined on each
sample as rapidly as possible in order to
provide information and guidance for any
necessary adjustment of materials or mix-
ing equipment (see 4.4.3.4).

4.4.3.3 Con”mg after installation, After
sufficient curing of the plastic foam in the
large scale voids hae occurred, one test
sample, sufficient for two specimens, ehall
be cut out at each access opening. These
specimens shall be cut from any layer ex-
cept the first two layers poured and the last
two. Cores shall pass through an interface.
Both test specimens shall not represent the
same foam layer. Size of specimens tested
shall be 21A by 4 by 6 inches (21A inch
dimension shall be perpendicular to the di-
rection of foam rise). Density and com-
pressive etrength tests shall be made on each
specimen. Failure of test coring to pass

8

these testa shall, after a review of the data
obtained from 4.4.3,2, be sufficient cause for o
removal of the already installed foam in
bays represented by the test corings. Visual
inspection shall conform to 3,4.2.2.

4.4.3.4 In order that quality trends can be
monitored throughout the large scale pour
installation, the contractor shall maintain a
daily log and graphs relating (he density
and compression strength (perpendicular to
direction of foam rise) of SarrrpIe cores for
each machine used and for each crew as well
as for all machines and crews combined (see
4.4.3.2). This log is to be used by the con-
tractor to adjust his process as required.

4.4.4 Refilling of test cow voids. Test core
voids shall be refilled with foam material
that will continue to meet all the require-
ments of this specification.

4.5 Examination of filled containers.
A random sample of tilled containers shall
be taken from each lot in accordance with
hIII.ATD-105 at inspection level I a n d
acceptable quality level = 2.5 percent de- 0
fective to verify compliance with require-
ments regarding fill, closure, marking and
all other requirements not involving tests.
Containers shall be examined for defects of
construction of the container and closure,
for evidence of leakage and for unsatisfac-
tory markings. Each sample filled container
shall also be weighed to determine the
amount of contents. Any container in the
sample, having one or more defects, or un-
der-required fill, ehall be mbject to rejection
and if the number of defects, in any sample
exceeds the acceptance number fm. the ap-
propriate sampling plan of M1L-STD-105,
this shall be cause for rejection of the lot
represented by the sample.

4.6 Test procedure.

4.6.1 Test condit~ons. Unless otherwise
specified (see 6.2), the atmospheric condi-
tions surrounding the specimen prior to and
during the test shall be 23° & 1°C. (73.4”

●
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O & 2“F.) nnd 50 plus or minus 2 percent
relativehumidity.The temperature, relative
humidity, and the period of time for con-
ditioning shall be recorded for each test.
Results shall be reported as the average
value for the number of .specimene tested,
except compressive strength for which nll
individual values ehnll be reported.

o

4.6.2 Preparation of 8O?VP1OmOfd8.

4.6.2.1Sample mold8.

4.6.2.1.1For lot tc8ting. The mold shall
be n YXinch steel box without a top having
dimensions of 2 by 4 feet in cross section
and 1 fed high. The four walls nnd bottam
ehnll be solid. The bottom and sides shall
be so constructed that the mold cnn be dis-
assembled. A mold release ngent acceptable
to the foam formulator ehall be used.

4.6.2.1.2hf ock-up 8nction (for qualification
testing). The mack-up section shrill be 4 by
8 by 14 foot,orasspecified by the Command
or agency concerned (see 6.2 and 6.3). The
mold requirements shall include such infor-
mation m thickness of the material (steel),
size of openinge, dimensions of the mold, nnd
top or na top configuration. The mold re-
quirements shrill also indicate when struc-
tural members, piping, or other simulated
internnl obstructions nre required in the
meek-up to obtain information rdmut flow
properties of the foam. The meek-up should
be able to be disassembled and n release
agent acceptable to the foam formulator
shall be used for ease of disassembly. Ac-
cess to mock-up section shall simulate ship’s
construction.

4.6.2.1.3 For adfM8ien touting. The mold
for adhesion testing shrdl be as follows:
The mold shall be VL inch plyw~d box \vith-
out n top whose dimensions are npproxi-
mntely 14 inches long by 7 inch- high by
5 inches wide. Zinc chromnted primed steel
plates, whose dimensions nre 4 inches byo 4 inches by ~2 inch thick ehtdl be bolted to

MIL-P-24249 (SHIPS)

the 7 inch by 14 inch sides in such a manner
that the zinc chromnted faces and the edges
of the plntea on opposite eides of the mold
are parallel to each other with the gnp be-
tween the faces of the steel plate equal to
four iriches. The mold shall be se con-
structed that the four sides and the battom
cnn be disassembled and for easy disassem-
bly, the inside except for the steel plates
shall have n mold release agent acceptable to
the foam supplier.

4.6.2.2 Sampla preparation. Foamingand
hnndling characteristics of the material shall
be determined during the preparation of the
test snmplee (see 3.3 and 3.4.7). A quan-
tity of faam ingredienta sufficient for the
sample molds of 4.6.2.1.1, 4.6.2.1.2 nnd
4.6.2.1.3 using the automatic equipment
specified by the foam formulator (see 3.3.
3.4.1 nnd 3.4.7) shall be taken as applicable
and then poured. At the option of the
Commmrd or ngency concerned, the first fill
of the mnck-up section mold of 4.6.2.1.2 may
be limited to nppmximately one third af the
totnl depth of tbe mold to first determine
compliance to 3.4.2.2. Failuretomeetthe
requirementsof3.4.2.2shallterminatequrJi-
ficntiontestingnndshallbesufficientcause
forrejectionofthemnterinl.Ifthematerial
meetstherequirementsof3.4.2.2theeam-
plingprocedureof4.3shallbefollowed.A
second filling of tbe mock-up mold af
4.6.2.1.2 to the 14 faat height shrill follow
successful completion and acceptance of the
results by the Command ar agency con-
cernerf. The sampling pracedure of 4.3 shall
be follawed. When pouring methad A or B
is employed, single test pour depth measured
(after rise) shall be the same depth which
the supplier (foam installer) will employ in
the large scale foam installation.

4.6.2.2.1 Prccautione. Isocyanate fumes
may be present when the foam system is
prepnred. Adequnte ventilation should be
provided, if not, air masks should be warn.
Goggles, rubber gloves and coveralls shauld
be worn to protect against splattering dur-
ing preparation of the foam.

9
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4.6.3 Preparation of test specimens.

4.6.3.1 Lot testing mold (see 4.6.2.1 .1).
Afterdeterminingthedensityasepecifiedin
4.6.4onehalfofthesampleblock shall be
cut into 1 inch or 21/4 inch thick layers as
indicated in table I. The thickness of these
layere ehall be perpendicular to the direction
of foaming except for one 2~~ inch layer
which shall be parallel. The other half ehall
be used to prepare tensile specimene. For
the tensile epecimens, the thickness shall be
parallel to the rice of foam. All epecimene
shall be free of skin and ehall be prepared
in such a manner that the possibility of
heating is minimized. Specimens for test
shall not be heated, immersed in water or
subjected to any mechanical or chemical
treatment prior to test except as specifically
deecribed herein. The number and eize of
the specimens for each test (except adhe-
eion ) as specified in table I shall be prepared
from the 1 inch or 21A inch thick layers as
indicated in table I. Unless otherwiee speci-
fied herein, test specimens shall be selected
at random from the prepared l-inch and
21~ inch thick layers as required. PriOr tO
testing, each 1 by 4 by 4 inch specimen and
21~L by 4 by 6 inch specimen shall be weighed
to the nearest 0.1 gram. Each 1 inch by
approximately 1.129 inch diameter epecimen
to the nearest 0.001 gram, the dimensions
shall be measured to the neareet 0.01 inch
and 0.001 and deneity calculated. Any
specimen whose density is not within 5 per-
cent of that of the eample block ehall be
subject to rejection and replaced with a
suitable new specimen. Specimene for com-
pressive strength and change in compressive
strength after humid aging shall be cut from
the same 21A inch thick layers of foam.

4,6.3.2 Mold for adhesion (see 4.6.2,1 .s).
After curing the foam for 7 days, less if
fully cured before this time, the mold shall
be disassembled, and the excess foam adher-
ing to the edges of the steel plates shall be
removed. The specimens shall be prepared
by trimming off the excess foam to form a
specimen whose dimension are 4 by 4 inches

with the thickness of the foam core between
the steel platee equal to 4 inches.

4.6.33 JIfock-lLp mold (see 4.6.2.1.2). Sam-
ples shall be selected and tested in accord-
ance with 4.3. Allthe tests epecified in 4.6
shall be conducted on each of these samples.
Test specimens from these eamples ehall be
prepared as specified in 4.6.3.1.

4.6.4 Density and compressive strength
te8/e.

4.6.4.1Den.sitv. Irregular surfaces of the
foam eamples (euch as the domed surface
of the sample) shall be cut off to permit
convenient measurement of dimensions. The
deneity of the foam shall be determined by
dividing its weight to the nearest ~ pound
by ite volume calculated from dimensions
measured to the nearest 1/16 inch. Deneity
expressed in pounds per cubic foot =

weight in pounds
volume (cubic inches) X 1728.

4.6.4.2 Compressive strength, The com-
pressive strength shall be determined by
procedure A of ASTM D1621, (except that
the report of average value does not apply),
the number and size specimens shall be as
indicated in table I. Each individual value
shall be reported.

4.6.4.3 DensitU and compressive 8trength
(perpendicnla~ to direction of foam ri8e at

the site of installation. The number of tests
for density and compressive strength (per-
pendicular to direction of foam rise), re-
quired per day for the large ecale installa-
tion shall be determined as specifiedin
4.2.2.1.

The teste shall be made on foam from each
mixing head in use during the large ScaIe
installation. Daily log and graphe relating
to the density and compressive etrength shall
be maintained.

4.6.5 Tensile strength. The tensile strength
shall be determined by ASTM method D1623,
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o type A specimenexceptthntthenumberof
specimensshrill be as indicnted in tnble 1.

4.6.6 .Shcnr strcvgth. ‘rheshenr strength
shall be determined by the two plnte core
shear methnd of M1fXTD-401 using the
number nnd size of specimens indicnted in
table 1.

4.6.7 Unicelhdaritu. Unicellularityshrill
be determined by the unicellularity proce-
dure specified in NIL-P-21929.

o

4.6.S IVatcr absorption. Aftermene.uring
thedimensionstothenenrest0.01inch, the
specimen shrill be completely immereed in
n horizontal position under n 2-inch bend of
water (nt 65°- !)O° F.)for10seconds. This
mny be done by plncing the specimen under
n weighted, perforated corrosion resiritmrt
metal screen. Remove the specimen nftcr
the 10 second immersion nnd OI1OWit to drnin
for 10 seconde in still nir on n (ILL inch by
X inch) screen nt nn nngle of 30 degrees
from the \,erticnl nnd weigh. Thisweight
shrill be tnken as the initinl weight of the
specimen. The epecimen shrill then be sub-
jected to s lo-foot bend of writer (m 65° -
90”F. ). After 4S houre the specimen shrill
be removed from the writer, drained in the
snme manner ns employed for the initinl
weight, nnd weighed. The ditTerence be-
t~l”een the fmnl (wet) nnd the initial (dry)
weighing will be the water pickup by the
specimen. The writer absorption shrill be
expressed in terms of pounds per square font
of cut surfnce.

4.6.9 Oi[ resistance, The specimen shrill
be immersed in fuel oil conforming to MI~
J-6624. After 70 hours, the specimen shall
be removed, lightly blotted with paper towel-
ing nnd compnred to nn unngedBpecimen
ofsimilar size for evidence of softening or
diseelving.

4.6.10 Humid aging test. Aftermeasuring
dimensionsto thenenrest0.001inch,the
specimenshrill be placed on a rack in closed

o contniner having approximately one inch of

MIL-P-24249 (SHIPS)

water in the bottom. The top of the con-
tniner shrill be equipped with n hole for the
insertion of n stirring rod. The cantainer
shrill be plnced in nn oven mnintnined at
15S” k 2“F. for 7 days. A suitnble air-
stirring device shrill be ineerted through the
top of the contniner and opernted for the
first four to six hours of the exposure ta
ensure nn atmosphere of J 00 percent rela-
tive humidity within the contniner. The
writer level should be checked periodically
throughout the exposure. If nddition of
writer is required, it should be prehented to
15S” F. After 7 dnys, the specimen shrill be
removed from the contniner, dried for 30
minutes nt 15S” F. nnd allowed to recover
for 1 hour under stnndnrd conditions speci-
fied in 4.6.1. The specimen shall be mesa-
ured to determine \-olume chnnge w,hich shrill
be expressed us n percent af initial volume.
The epecimens shrill also be used for n de-
termination of compressive strength nfter
humid nging using the precedure described
in 4.6.4.2. If the 2~L by 4 by 6 inch speci-
mens show any wnrping nfter humid nging,
test epecimens whase oren ie nt lenst 4
squnre inches shall be cut from the speci-
mens and used for the compreaeice strength
test.

4.6.11Firo resisfanco. The fire resistance
shrill be determined in nccordnnce with
ASTM D 1692, except thnt the number of
specimens shrill be ns specified in table I.

4.6.12 Adhc8ien itt ten8ion. The epecimens
prepnred as specified in 4.6.3.2, shall be nt-
tnched by menns of n center screw to blocks
which nre suitable for attachment to the
grip assembly specified for type B specimens
of ASTM D1623. The tensile strength shall
be determined in accordance with the pr&
cedure speeified in ASTM D1623exceptthat
thenumbernndsizeofspecimensshallbeas
specifiedfortheadhesiontestintableI.

5.I’REPAl<ATIOh’FOR DfHJVERY

5.1 Domestic shipment nnd early use.
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5.1.1Foam pkmtic ?naten”al.

5.1.1.1Packagi??g. Packagingshallbeeuf.
ficienttoaffordadequateprotectingagainst
corrosion,deterioratingand physical damage
during shipment from the supply source to
the using activity and until early installa-
tion and may conform tn the supplier’s
commercial practice when such meets these
requirements.

5.1.1.2 Packing. Packingshallbeaccom-
plishedina mannerwhichwillineureac-
ceptancebycommoncarrier,atlowestrate,
and will afford protection against physical
or mechanical damage during direct ship-
ment from the supply source tn the using
activity for early installation The shipping
containers or method of packing shall con-
form to the Uniform Freight Classification
Rules and Regulations or other carrier regu-
Iatinns as applicable to the mode nf trans-
portation and may conform to the supplier’s
commercial practice when such meets these
requirements..

5.1.1.3 Marking. In addition tn the special
marking required by 3.4.6, shipment mark-
ing information shall be provided on
interior packages and exterior shipping con-
tainers in accordance with the contractor’a
commercial practice. The information shall
include nomenclature, Federal stnck number
or manufacturer’s part number, contract nr
order number, contractor’s name, and destin-
ation.

5.1.1.3.1 Hazardous chemicals. All pack-
ages containing hazardous chemicals shall
have securely affixed thereto such warning
labels with marking requirements as are
required by are Interstate Commerce Com-
mission CFR Title49 parts‘71-78,andthe
Nfanufacturer’sChemistsAssociationllan-
ualL1.

6.NOTES

6.1Intendeduse. The material is in-

12

tended for shock absorption in large void
filling applications.

6.2 Ordering data. Procurement d o c u -
ments should specify the following:

(a) Title, number a“d date nf this
specification.

(b) Handling characteristics required
(see 3.3, 3.4.1, 4.6.2.1.2 and
4.6.2,2) .

(c) Where test pnurs shall be made,
foam rate, depth per pour after
rise, minimum time required be-
tween vertical successive pnurs,
minimum time required before
coring of pour can be made, mini-
mum time for test specimens to
reach maximum physical proper-
ties after coring, quantity of
foam in any single pour (see
3.4.1, 4.2, 4.4.1 and 4.6.2.2).

(d) Number of prefnrmed test blocks,
if nther than specified (see 4.3.1).

(e) Atmospheric conditions, if different
(see 4,6.1).

(f) Mock-up requirement (see
4.6,2.1.2)

(g) Area of meek-up section from
which samples are to be cut (see
4.6,3.3) .

(h) Total quantity of foam required.

6.3 Autnmatic equipment. The following
information should be provided to the foam
formulator sn that a satisfactory piece of
autnmatic equipment can be provided:

(a)Mock-up model construction (see
4.6.2.1.2 and 6,2).

(b) Foam rate and quantity per pour
(see 3.4.1 and 6.2).

●

●

●
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(c)Applicationprocedure — at what
stage in the ship building pro-
gram will the foam installation
be done.

(d)Number and size of core snmples
required (see 4.4.3.3).

(e) Number of test pours required
from each mnchine during large
scnle instrdlntion (see 4.2 nnd
4.4.3.2) .

(f)Refillofcorevoids(see4.4.4).

6.4 With respect to products requirin8
qualification, awards will be mnde only for
preducts which are nt the time set for open-
ing of bids, qualified for inclusion in appli-
cable Qunlified Products List-24249 whether
or not such products hnve actually been so

MM-P-24249 (SHIPS)

listedbythatdnte. The attention of the sup-
pliers ie called to this requirement, and man-
ufacturers nre urged to arrange to have the
products thnt they propose to offer to the
FederalGovernmenttestedforqualification
in order that they may be eligible to be
nwnrded contracts or orders for the products
covered by this specification. The activity
responsible for the qualified products Iiet ie
the Nnva] Ship Engineering Center, Depart-
ment of the Navy, Washington, D.C. 20360,
nnd information pertaining to qualification
of producte may be obtained from that activ-
ity. ApplicationforQualificationtestsshall
be mnde in accordance with ‘&Provisions
Governing Qualification” (see 6.6).

6.5 Copies of “Provisions Governing Qunl-
if)cntion” may be obtained upon application
to Commanding ORlcer, ?$avul Supply Depot,
5S01 Tabor Avenue, Philadelphia, Pennsyl-
vania 19120.

Preparing activity:

Sr,.y+jIl

(Project 9SS0-NOl.SSh)
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