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MILITARY SPECIFICATION

CORE MATERIAL FOR METAL SANDWICH PANELS FOR SHELTER
CONSTRUCTION (POLYURETHANE FOAM)

This specification is approved for use by all
Department and Agencies of the.Department of Defense.

1. SCOPE

1.1 Scope. This specification coyers rigid, cellular urethane,
thermal insulatlon core material for metal sandwich panels to be
used in shelter construction.

1.2 Classification. Cellular urethane Insulation shall be of the
following types:

Type | - Nominal density of 2.0 pounds per cublc foot
{32 kilograms per cubic meter (kg/w3)) -

Type ii- Nominal density of 4.0 pounds per cubic foot
(64 Kg/m3).

2. APPLICABLE DOCUMENTS

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

STANDARDS
MILITARY
MIL-STD~ 105 Sampling Procedures and Tables for
inspection by Attributes
MIL-STD-129 Marking for Shipment and Storage

Beneficial comments (recommendations, additions, deletions) and any
pertinent data which may be of use in improying this document should

be addrecsed to the Aargnautical Qtandards DNivician CMECC UDACER
~ e ACTONBUTICaY JLaITuvar uo y|yialuu, ENLJII, Wi WV,

Ohio #5433 by using the self-addressed Standardization Document
(0D Form 1426) appearing at the end of this document or by letter.
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(Copies of specliflcations, standards, drawings and publlications
requi red by.contractors In connection with specific procurement
functions should be obtained from.the procuring activity or as
directed by the contracting officar.)

2.2 Other mmll;;g!e;n The follewlne documents form a nart of

this spec extant. 3poclfl;;'t7c;f;\. Unleso other-

wise indicated, the tssue In effect on: date of Invitation for blds
or reguast for proposal shall apply.-

ASTH C177 - mathod of Test for Therms! Conductivity of
Mtcrloll by Means of the Quarded Mot Plate

ASTN.£203 - Method of Test for Brasking Load and Calculated
Thermal Strength of Preformed Bliock-Type

Tharmai insuiation
AGYM P72 . Mathad a8 G@hane Taat in Flatwlieaa Plana af Flat
NSy vas I MBIV ' Vi Suwse) ISB e 11l § ISawIow FWIivem WY ] rTwe
Sandwich Constructions or Sandwich Cores

Coree
ASTR DI821 - mathod of Test for Compressive Strength of Rigid
Caliuiar Plastics
AGTE A1499 . Madhnd Al Taast far Annarmant Damealev Af 1ald
eIV} wIivas B LNWY Wi TuRe Twr PEISIIC PRI ILY W] vigrw

Cellular Plastlies

ASTH 81623 - Mathod of Test for Tensile Properties of Rigid
Cellular Plastics

ASTR D2126 ~ Mathod of Test for Reslistance of Rigid Cellular
Piastics to ${muiated Seryice Conditions

AGYM BBLY . Methed Al Toct foam Lensam Ahcocnendloan ~é Blald

eIy EIhwvYe T TRWAVIE VI TIPS VU WELEF FADBUIPLIVIT WI NRIiglu

Cellular Plastics

(Appliicstion for oopias should be eddressed to the American Soclety
for Testing snd Naterlals, 1916 Asce Street, Philadeliphla, PA 19103.)

FEAEaAL AR AGAN 1
VEEERMAN NRIN RPEPRNT FIUR WAaN)

(Aoplication for cepies should be addressed to the Flight Standards
iqrvmcg ﬁnm Avuslon Adninistration, 800 Indepsndence Avenue,

1
W, washingten, D¢ §365%1.)
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(Technical society and technical association specifications and
standards are generally available for reference from llbraries.

They are also distributed among technical groups and using Federal
agencies.)

3. REQUIREMENTS

3.1 Material. The rigid, cellular urethane, thermal insulation
covered by this specification shall be composed of poly-isocyanates

reacted with polyhydroxy compounds (polyether only), expanded with
a suitable blowing agent.

‘l .2 fnp(frnct on. Thae ronctrustrla

ryc n -L." '-nnnla’
e AAIDO L UL LW Vl (1]

of a multitude of Indiyidual cells of unlform l ze and dimensions, a
large majority of which are closed off from the other, homogeneous
throughout, free of large yoids, accumylations of unexpanded material,
forel?n.lnclusions, contaminants or seams, and shall be free of any

materiai that accelerates aging and deterioration or contributes to
the formation of toxic gases or objectionahle odors.

?
:"

3.3 Dimensions and tolerances Dimensions shall be specified by
the procuring activity.

Dimensional tolerances =ha!! conform to the
following. (See &4.4.)

Length: +]/l6 inch per foot (in/ft) (5.2 millimeters/meter (mm/m)
“and total of + % inch (6.35 mm).

Width: +1/16 in/ft (5. 2mm/meter) and total of +1/8 inch (3.18mm)

Thickness:

+1/32 inch (0.79mm) up to 2 inches (5imm)
+1/16 inch (1.59mm) greater than 2 inches (5imm)

3.4 Edges. Edges shall be square (90 2.0 degrees).

3.4 Physical properties. The insulation shall conform to the
mechanical and the;ual properties prescribed in Table 1.

3.6 Hydrolytic stability. After aging, the change in ultimate
compressive strength shali not exceed 20 percent.
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4.2 First article inspection. A first article sample congiiling.Of‘
5 square feet of the insulation material shall be submitled for first
article inspection (see 4.6).
the material proposed to be f
article inspection shall be cc"
a

designated by the procuring
for the defects specified in Ta

, and al) tests specified herein.

4,2.1 Failure. Fallure of a first-article to pass any examinatlon
or test specified herein may be cause, at the oplion of the Governmen

for refusal to conduct additional testing until the faults revealed b"
tha tact huuva haoan ~crncerac~tad
Lite Lo L 1HIaye UTTH LU LT U.

4.3 Sampling. The sample size and levels of inspection shall be In
accordance with MIL-STD-1Q5.

i§,3.1 Lot. Uniess otherwise specified (6.2), a jot shail consist
L 1Y al o o .l_a?oa A _d_ _ £ al_ _ . a.co mmad =2lea e:deloead
O7T all tnE In3uUjation POATras Or NE IFME Lype alll 3iLE UV LLeu
for Inspection at the same time,

4.3.2 Sampling for examination. Samples for quality conformance
examination shall be selected In accordance with Inspection level !}
of MiL-STD-105.

L 2 2 Camrm linn ‘a-;.r ;;efi'nn C-ml;e €nr analltu confarmancs tecting

Ve Jeo J ~F O 11 Iils | A~ 2] LG;L'!IH. JHWIGD LA ] ) \'Uull L’ A IR RS ERIT - LA .~ &wa\v"I,

shall be selected in accordance with inspection level $-~3 of MIL-STD-105.
4.3.3.1 Reduced sampling. Reduced sampling may be instituted provided

the conditions for reduced inspectaon speclfted in MIL-STD-105 have been
met. Sampiing for reduced inspection shaii be in accordance with inspection
level §-2 of MIL-STD=105

4.4 Quality conformance examination. Samples selected in accordance
with 4.3.2 shall be examined for the defects listed in Table Il. The

acceptable quality levels for major defects shall be 1.0 percent and
for minor defects shaii be 2.5 percent.

4. 4.1 Thickness of b

4.4.2 length and width. The length and width of boards shall be
mcasurec with a steel tape or rule graduated in 1/16 inch (1.59mm)

| ncrements

(¥,
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e
L L oA e o i L odne 2nd cornnre chall ho doteormtn- s
8.8.35 >quare eages Squareness Cf €0ges ang COrntrs 5id.: 5C UCLTIE: .
with a vernier adjusting square with minimum graduations of 1.0 degrecs
cf arc. '
h.h. 4 visual examination. Visual examination shall include scapning
tor surface defects and breaking at least 10 percent of the samples
for examination for internal defects.
A C Nauality canfarmanc~a tactina Earh camnls ealacted in accordance
*.J NUGITILY LT UImaiic teaviiy. REVII JEIP I JLIVwILW 1T W
with L.3.3 shall be subjected to the tests specified below, ‘using an
AQL of 6.5 on the basis of percent defective.
§.5.1 Density. The density of the insulation board shall be determined
in accordance with ASTH D1622.
TABLE 11, Classification of defecls.
METHOD OF
DEFECT MAJOR MiNOR INSPECTION
Length, width and thickness not
within tolerances (3.3) X 5.1, k4.2
Edges not square (3.4) X h. 4.3 —_
/
Holes through board exceeding i
i/4 sq in for each sq ft of \
area X 5.5.%
Crushing of nct more than 10%
of original thickness or not
more than 252 of actuzl sjze
of individual piece X b4, i
Voids (3.2) X L4
Unexpanded material (3.2) X L. 4.4
Foreign inclusion (3.2) X L4 k4
Cantaminante (2 21 v L 1 3
wUItLaiis fiaii e (J.& ) A 4.9.5
seems (3.2 X b,y
6
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L. 5.2 Thermal Conductivitx__ The thermal conductivity (K factor)
shall be determuned in accordance with ASTM Cl7z at mean Semperature

-} 0_ -\
of 0 F, 50 F, 100 F, and 150 F (-18% 8, 10°C, 38 C, 6 C) after
~ald anVan 3 AN o _a — —al o
condntlonlnq for i2 days at 90 F (32 C) and 30 percent reiatfv
et A Lmmemal cmmmcdeis abhall ha Aataerminad and rannrtad alana
nmuwniutLy. (nt..'llldl LUHUULL\VI ly Siidil UT UTLTINMIIICTU agliv i1Cpvi Lvu arunny
each major area. The heat flow is to be measured parallel to the

rise of the foam.

4.5.3 Compressive strength. The compressive strength shall be
determined in accordance with ASTM D1621, Procedure A.

L & 4L Tanci la etranath Tha tancila eatranath ehall ha datarminad
R B PSNSIIC STTrengun. INe TE8NSH € SITERgGYn Snd: o GCISTMIREd
in accordance with ASTM D1623.

4.5.5 Shear strength. Shear strength shall be determined in
accordance with ASTM C273.

k£ L [ < DT PR I iy [ P et cmmmebl el VY L . Y -
4.2.90 ricxurat sirengun. Y'CHL’H! JLrenygin el DE gelerm eg n
accordance with ASTM C203,

4.5.7 Water absorption. Water absorption shall be determined in
accordance with ASTM D2842.

4.5.8 Dimensional stability. Dimensional stability shail be determined
in accordance with ASTM D2126, Proceduyre F.

4,5.9 Flame resistance. Flame resistance shall be determined in
accordance with FAR 25.853.

h oI ML 8 _ Y ..t _a_b Q‘i-A -y - o . .

4.5.10 Hydrolytic stability. The test specimens shail be exposeu

For 78 dave at 1EBTF = 1 B°c (1% . 190 wmd O amomacn Al camane

PV &V W@y OL YV T Y d.v ¥ \/V W ‘_r_ T L), etliu 37O PCI’CCIIL 7 peI llL
relative humidity. After this exposure, the speci mpnc lhqot +1°¢)
shall be sub;ected to thirty minutes exposure at l20 F + 2 F “in

38 mechanically convected dry air oven and then to thirty mlnutes at

ambient room conditions. The compressive strength shall be determined
for conformance to 3.6.

4.6 inspection of prepara

o il

tion fo ive
packagung, packing and marking of the insu
examined to determine complian

v
al
ce with the requirements of

ion 5
of this specification.
[ <4 DACVAN N
D T ALV VAL vy

5.1 Preservation-packaging and packing.

ckag packin Clean!ng, preservation,
packaging, and packing shall be ln accordance with the apnlicable
packagrng standard or packaging data sheet for the level! of protection
specified (6.2). )

~d



- 6.3 QOrdering 4«1&@.

Downloaded from http://www.everyspec.com

[3
MiL-C-83400A
5.2 Rarking. Except for speclal reqolrements (6.2), packages
shall be marked In accordance with KIL-S§TD-123.
6. NOTES
6.1 Intended use. The mterla] covered by this specification is
intended for zppiicaticn as the insulating core mesierial in metai
fomond mcnhdholoabh scnccbontlon mcnele ot ambhlant famnerat. .ras Fruom
lﬂbg“ Sﬂll—la“ wu:él BLLY IOP."GI‘ G, GUIMIGIIL . LGRS BLUIGS ) PV
-25°F to 160°F (-327C to 717°C).

6.2 Design fot thermal expansion. Painted syrfaceg of shelters
in actual ficld use reach temperatures of -200° F (93YC). Fabricators

. of shelters using foam.core. sandwich 's'hnii design for the iinear and

e 9 .t

vaiumeiric expanuon that will take puue.

,Procc.xmggn; Qgcgl.antg should speclfy the
following:

a. Title, numbier, and date of thls specification.
b. Dimengsions and toierances (;.5)
t

Immat loe Cime wmemoe Tomme§mn €1 t article 1
e WDILIU" lUl UMIHIH.I.IUI Vs L GjLibIw 13

UI .
Je=

ok} o

21
/

a. lot size 1\4':_;._!)-
e. Applicable packaging standard or packaging data sheet (5. 1).
f.. Applicable leyel of material protection (5.1).
g. Any special marking requirements (5.2).
Custodians: Preparing activity:
Aitr Farce - 11 Alr Force - 11
Navy - YD
Review activities: (Project Number: 5k10-0232)
Army - HE
Air Force < 99
DLA - CS
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

2rwem aen

INSTRUCTIONS: This form is provided io solicit beneficiai commenis which may improve this dosumeni snd
enhance its wee. DoD contracton sovernment astivities, manufacturers. vendars, or other prospective wsers of

mmlmmwwuﬁtmubhmt ?ddcnﬁn-onm-h staple in corner,
and send to preparing activity. Attach any pertinent data which may be of wse in impyoving this document. If
’ there are additional papers, attach tn form and place hoth in an envelone addvemed to preparing aetivity. A

———g - - e ST g Ty e —ee oo ®

mponnvullbomudodtothcnb-mu m“wd&-hw within 30 days indicating that

the 1428 was received and when any appropriste action on it will be completed.
NOTE: n-mmmh-—dm-ﬂ-ﬂtmmfmmm M&nnmd.ﬂﬁ-ﬂmdm

requirements on current contracts. munmzumwfnummamnamw
to waive any portion of&cnmmwn)uwa-dwmm

DOCUMENT lDENYlFI!n mu- ) AND TITLE

Ig /YA TY00
’  ~ ,/
NAME OF ONGANGZA'N A“D ITTER
[ venbon ) usen MAMUFACTURER

1. D HAS ANV PART OF THE DOCUMENT CREATED PROBLEMS OR REGUIRED INTEAPRETATION IN PROCUREMENT

USE? . D 18 ANY PART OF IT TOO RIGID, RESTRICTIVE, LOOSE OR AMBIGUOUS? PLEASE EXPLAIN BELOW.
A. GIVE PARAGRAPH NUMBER AND WORDING

C. REASON FOR RECOMMENDED CHANGE(S)

2. REMARKS

e T ———— S —
SUBMITTED BY (Prinied or fyped name end eidvrets — ()7 fioe] TIYLEFRONE RS

frxee—
i

DD ‘ ;::':‘ ]426 PREVIOUS EDITION WiLL BE USED.
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