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INCH-POUND

MIL-S-44195A

30 July 1991
SUPERSEDING
MIL-S-44195

30 September 1985

MILITARY SPECIFICATION
SHELTER, TACTICAL, EXPANDABLE, TWO-SIDE

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

1. SCOPE

1.1 Scope. This document covers a rigid wall, two-side expandable shelter
constructed of alumimm faced, nonmetallic honeycamb sandwich panels, and
meeting the International Organization for Standardization (ISO) Cargo
Container specification in the transport mode. Nominal dimensions when
closed (container mode) are: height 8 feet, width 8 feet and length 20
feet. Approximate dimensions, when expanded (shelter mode) are: height 8
feet, width 22 feet and length 20 feet.

2. APPLICAHLE DOCUMENTS
2.1 Govermment documemnts.

2.1.1 Specifications, standards, and handbooks. The following specifica-
tions, standards, and handbooks form a part of this document to the extent

specified herein. Unless otherwise specified, the issues of these documents
are those cited in the issue of the Department of Defense Index of
Specifications and Standards (DODISS) and supplement thereto, cited in the
solicitation (see 6.2).

Beneficial comments (recammendations, additions, deletions) and any
pertinent data which may be used in improving this document should be
addressed to: U.S. Ammy Natick Research, Development, and Engineering
Center, Natick, MA 01760-5017 by using the Standardization Document

Improvement Proposal (DD Fomm 1426) appearing at the end of this document
or by letter.

AMSC N/A FSC 5411

DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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SPECIFICATIONS

MIL-Q-9858 Quality Program Requirements

MIL-SID-907 - Engineering and Design Criteria for Shelters,
Expandable and Non-Expandable
MIL-STD-1595 - Qualification of Aircraft, Missile and Aerospace

N i men Linl Aave
F O AR TOLSEL O

Fusion Welding for Aervspace Applications

(Unless othexwise indicated, copies of federal and military specifications,
standards, and handbooks are available from the Standardization Documents

~ -~ o e __ LA S m___ _____ wa_ ey __3 Y _ v e -

Order Desk, Building 4D, 700 Robbins Averme, Philadelphia, PA 19111-50%4.)

:
i

follwing other Government doanem:s dra.vj.ngs_ “and publications form a part
of this document to the extent specified herein. Unless otherwise specified,
the issues are those cited in the solicitation.

DALY TR
AEUWN LINSD

5-4-3118 - Shelter Assembly, Two Side Expandable - 60 amp

5-4-3201 -~ Shelter Assembly, Two Side Expandable - 100 amp

[fe)e o3 aeen ol m Formem b~ TYT O
LA ULAQWLIRYO LT UdlTd WY Lillaluund ale CLL.LGUJ- LAGAN LIRS Vel

Na ck Research, Development, and Engineer Center, ATIN: STRNC-UX,
Natick, MA 01760-5017.)
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2.2 Non-Government publications. The following documents form a part of
this document to the extent specified herein. Unless otherwise specified,
theismmofuuedoamentswhidlamlxnadopbedamﬂmeustedinthe

issue of the DONDISS cited in the golicitation 1me Athowrdon onaet €1aAd

P WA el e SNt dobodd . Sl PO DWAAld WAL\l L e Vi B WAOOT DAL LL ATy

the issues of the documents not listed in the D lssmgrg;gggg_goftm
documents cited in the solicitation (see 6.2).
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International (ISO) Freight Container, Snecificati or ISO

1161 Series 1 ~ Freight Containers-Cornmer Fittings, Specification
1496/1 sSeries 1 - Freight Containers Specification Testing, Part I,

( LGL i Nwd m CALLTDIOCAL LAJ LK MIKL A\l LA LAV KL
Standards Institutae, Inc., 1430 Broadumy, Naw York, NY 10018.)
AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
E 864 - Surfaoepneparatimofl\imixmmaysmbe
Adnesively Bonded in Honeycamb Sheiter Panels
" are - O amdacwd Clnnmd £ maded e Emnwe Cbhouwrvreeenl B¢ 1m
o OUJ O LG ML\ %LLJ.W!—.L\J; AUL DLW WLGL & LAddu
Adhegives for Honeyoomb Sandwich Panels
E 866 ~ Standard Specification for Corrosion-Inhibiting
Primer for Alumimm Alloys to be Adhesively Bonded
in Honeycamb Shelter Panels
E 874 - Standard Practice for Adhesive Bonding of Aluminum
Facings to Nommetaliic Honeycamb Core for Shelter
Pansls
E 990 - Core-Splice Adheaive Film for Honewvoomb Sandwich
Shelter Panels
E 1091 - Non-Mstallic Honeycomb Core for Use in Shelter
Panels
(Application for copies shouid be addressed to the American S:‘xiiefy‘ for
Mneed d wome aed Moadcmod alw 101€ Dara CNemmcd- THad 1wl e nn 1Q1N2
&wwg Alildd ALl laldb, 1J40 IMALE OLWTTL, DillLAiArsCli)ALLG J.JJ.UJ.’

(Non-Government standards and other publications are nonmally available
from organizations that prepare or distribute the documents. These documents
also may be available in or through lihraries or other informational
services.)

S 2 Nonrdmes ~AF  smmmmanrlaeran T +hbun

£1 hatrvvan +ha Ffavd AF

Led UIGEL Ul PLoCoGS B e In the e'ctt of a conflict betwesn the text of
this dooment and the references cited herein, the text of this doament

shall take precedence. Nothing in t.hj.s doannerxt however, supersedes
applicable laws and negulations unless a speciﬁc axatptim has been
abtained. .

3. REQUIREMENIS

3.1 Altermate comnonents. When thig domment or the referenced drawings

specify use of a specific camponent "or equal", the contractor may substitute
a camponent equal to the specified component provided that the contractor
camplies with the following requirements. Prior to manufacture of the first
article, or if none is required, prior to commencing production, the
contractor shail submit for the contracting officer‘s approvai, a list
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identifying each proposed "or equal" camponent together with proof that each
listed camponent is functionally equal to the specified component and is
canpatible with the end item covered by this document. The contracting
officer, at his cptim, may require a physical sample of any “or equal’
caponenic. Approval of the sumittad listing and supporting data authorizes

the conmencement of fabrication of the first article or of production, as
applicable, but does not relieve the contractor of the responsibility that

the "or equal" components perform in accordance with specified requirements
when incorporated into the end item.

3.2 First article. When specified (see 6.2), a sample shall be subjected

o Flowst mwbimla dnorart-i~rn fsan £ 2\ den arerevioman crddlh 4 2
WA LAADV G bdwdS umu\‘l \UW Ve )y 4dl GRAAINNEKURNAS WAidl TeJe

3.3 Inspection comwparison testing sample. When specified (see 6.2), the
contractor shall furnish a sample for comparison inspection and approval (see
4.4 ard 6.4).

3.4 Materials and camonents. Materials and components shall conform to
the dommanta ligted in saction 2 and ag enacifiad rein Arvv chanvee tn the

v-- -~ § et e S S b sesay — oy~

It is encouraged that recycled material be used when practical as long as i
meets the requirements of this specification.

Thmmd s ooved  somescede oo -~
JoJ lm.l.&l mu LMIBL.LLI.,LJ.WI. m.l-gll QL AR LLWUK-LL1UL] W AP

shelter shall conform to the requirements specified on l:n:'ading 5-4-3118 or
5-4-3201 as applicable and all subsidiary drawings and parts lists and
hereinafter. The shelter shall be free of panel delaminations and shall meet
all physical and envirommental requirements specified herein.

3.5.1 Container mode. The shelter in the closed or transport mode shall

ha vafarvad +A as a rwkainar  FAar reirvmvann AF Aafind+ 4o M alalé-oe o

BT e S de S de Sl WA A \Mlmm' Nl W‘.tﬂm wah WA Adbd el Le -~ K mmm' Fevy
the container mode. shall IEanarticleoftranspgg;gguimggm;mtim 180

freight container requxrenums related to cargo containcrs. The shelter
shall show no structural damage when tested as specified in 4.6.16, 4.6.18,
4.6.19, 4.6.24 through 4.6.31 and shall show no leakage when tested as :
specified in 4.6.20. The contractor shall assure that the shelter receives
Coast Guard Certificatiaon for ISC Containers. The container overall

dimensiona ghall be in accordance with IS0 freight container designated IC
and are as follows:

Height Width Length
TYpe Ft. In, Tol. In. Ft., In. Tol. In. Ft. In. Tol. In.
Ic g8 0 +H  -0.1875 g 0 £ -0.18975 19 10,58 +0 -n.258
4
g T ettty 9T J} § L . - ‘= aVJRF- al - =

Y . DY SN B SOy Iy SR | B E e o & e E ,
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3.5.2 Panels. The panels used as structural members in the container con-
figuration shall structurally meet all transportation and environmental
requirements specified herein. Each panel shall be fabricated with alumimm
extrusions bonded about the panel perimster during panel bonding. The inner
and outer skins an all joints shall be sealed to provide a water barrier
against the entrance of moisture to the core material and to the interior of
the shelter. The water barrier is to be maintained intact at all panel
cross-gsectional openings. All joints and edges shall be assembled and sealed
in a manner to prevent collection and retention of moisture. Particular
eaphasis shall be placed on the sealing of all mitered comers. Rivet shafts
shall be coated with sealing compound before insertion. The sealer shall be
as indicated on the drawings. The contractor shall have the appropriate
equipment and facilities, use the correct procedures in accordance with ASTM
E 874 and ASTM E 864, and use qualified panel components (i.e., structural
film and core splice adhesives, corrosion-inhibiting adhesive primer,
structural resin impregnated kraft paper honeycomb core, and as specified in
5052-H34 or 6061-T6é alumirnum skins, FRP barrier strips, 6061-T6 panel
extrusions). Prior to use, all critical panel cooponent materials must be
qualified to ASTM standards E 865, E 866, E 990, and E 1091. There shall be
no skin splices in the panels except where noted on the drawings. Unless
otherwise specified (see 6.2) prior to award of contract, the contractor
shall submit to the contracting officer a certified copy of a laboratory test
report and a copy of their process specification covering fabrication of the
metallic-faced, paper honeycamb core sandwich panels they propose to use in
the construction of the end item. Using their process specification, the
contractor shall fabricate qualification test sandwich panels and structural
film achesive floating roller peel test specimens, and shall perform tests in
accordance with ASTM E 865 and ASTM E 874 (see 6.2).

3.5.2.1 Panel processing. The shelter panels shall be processed and
inspected as specified in ASTM E 864, ASTM E 866, ASTM E 874, ASIM E 990 and
ASTM E 1091. The shelter panels shall be inspected for dimensions and
flatness in accordance with the "Dimensional and Flatness Inspection of
Panel" paragraph of ASTM E 874 (see 4.5.2).

3.5.2.2 Pane] watertightness. Panel assemblies shall not permit the entry
of watar (see 4.5.3.1) when tested as specified in 4.6.14.

3.5.2.3 Resjistance to thermmal shock. Panels shall be resistant to thermal
shock, when tested as specified in 4.6.1.

3.5.2.4 Panel interchangeability. All panels and panel assemblies bearing
same part numbers shall be functionally and dimensionally interchangeable
without modification or rework. Individual assemblies shall not be hand
picked for fit or performance, when tested as specified in 4.6.2.

3.5.2.5 Delaminations. Shelter panels shall have no delaminations when
tested as specified in 4.5.3.4.

1 mamA s ik e AlLae C.ba TAIIE PRI LNUICM. VM A8V ' o Yww 1
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3.5.2.6 Panel frame air tightness. Welded panel frames shall be air tight
when tested as specified in 4.5.3.2.

3.5.3 '__‘_*_l "‘n“u‘—l vﬁ“@“ E—m_-_‘ fied —ﬁ‘lé.s ‘.' “u“g‘ -.w‘-‘ lowing sm‘_‘_. .
inserts, where used, shall withstand the torque and out loeds as
specified in table I, without failure of the inserts, panel, or potting
campound .

Insexrt Pull=cut Torque
{Dia. thrd gize) (pounds ) (ft-1ba)
10 - 32 1000 10
1/4 - 28 1000 20
5/16 - 24 2000 20
3/8 - 24 2000 : a0

3.5.4 Pavlioad. The unit is designed to carry a maximm payload of 8050
pounds during transport.

n— o ssaam__ ____ P N S _w e LA .3 faw

. ‘The container shall be eguipped with corner
ﬁtth:gsatthetopudbottnnminmmwithﬁndimmm
requirements far corner fittings for series-1 freight comtainers as
stipulated in ISO-1161 requirements for commercial containers. The upper
faces of the top corner fittings-shall- protrude -above the -top of the rest of
the container by a minimumm of 1/4 inch. The lower faces of bottom corner
fitting shall protrude below the bottom of the container by a minimum of 7/16

1 varedn
dd R die

3.5.6 Shelter mode. The shelter in the erected mode shall be referred to
as a shelter harein for the purpose of definition. - Hinged shelter panels -

shallbeattaduedmamnertomsunaompliaxwewithmeerwimm
testrequimumt.sasspeciﬁequsl, 4.6.9 through 4.6.13, 4.6.20 and

3.5.7 Lighting.

3.5.7.1 Exterjor. One area lighting fixture, as shown on the drawings,
shall be provided with each shelter.

3.5.8 Mm

3.5.8.1 General. The system shall have all equipment, cabling and other
ham\tamnec&ssarytomoeivet}meephase 120/208 volt, 60 hertz power f
the base electrical distribution system, and distribute it to lighting
fixtures and receptacles as indicated on the drawings. 'I‘he 60 Anp shelters
shall be in accordance with Drawing 5-4-3118 and all subsidiary drawings and

equipment.. 1 ing

a%
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Anpsheltarssrallbeinaocordarcewmhm:aving
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specified in 4.6.10 and 4.6.11.

3.5.8.3 Current rating. All conductors and appropriate hardware shall be
rated for current carrying capacity in accordance with the applicable
Industry Standards as specified on the drawings. De-rating of camponents may
be necessary for an operating ambient temperature of 125°F.

1,5.8.4 PFinish. Panel bomrvds and all aother mmnnpd matallic itams ghall

SoSoeS K Aannarsss P ol an e I - A

havef,inishesasirﬂicatedonthedrawings(seeB?S).

3.5.8.5 Panel board. The panel board used will be as indicated on the
drawvings. It will be of dead front construction and have a solid neutral

[ ——— = PUTRPE S W —_—— o L . men VAN At e meedo beaneloces oo
ous, a gIWIﬂ Dus , a v ap OL 1UVU aipy UWlee Aasce nalll LJroanal ad
erna~ifiad (con & 2) The nanel will have a NEMA-]1 inclosure with conduit
OpAAr b ddtRA |\ PR Vo o ALFS  pAAL N A dednde ABAVG W AW SL & APl WVASTNAL A TS VB E Wl PRl W

;
e dd
E

I bus feed will be by rigid conduit and conductors; the

cauhx:tortuvhxgamrmntcanylngcapacityofatlmtmo;paatns%
ambient temperature. - The bus feed cables 'will terminate in a connector ‘
mmbed the exterior of the shelter. Conductors running from panel board

b L£Levbeconmcn sven wwnrvrmwdemeal mee Shall o doanlAacod (o eldedAd rercwrhed & e
!—.I.LL—‘I-H.IJ WV LLAULLED UL LJCOXAALA-LATD Bikil 183 AAR-AUSTUA Al LAYiUu LARRALLL A

shall bhe gnacifiad flaxible cable for the evpandable portion of the shelter.

lhemnentcan:vimcanacitvofthecormmshallbewmmnumm
baseduponanmbieuttatperamreof BsoFmrECmtu\gprocedxmes All
cimdtb:eakersusedinthesystmstallbebolt—ontypeardhaveamhﬁmn

] { vy !“Imih]n cablec nhnl‘l be ugsed to feed all relocatahle

2.5 0
J'JOU.U NI L Aed B ¢ AWCAL Uil & SSA AL
lighting fixtures and receptacles. These cables shall be as indicated on the

i’

3]

3.5.8.7 Switches. Switches used shall be as indicated on the drawings.
3.5.8.8 Grounding. Allwmnmtcar:yﬂugnetalommmsshallbe

golidiv armmndad neing the areen oround wire within tb __r{__‘m guatom as

NS A Y e WAL BA AAS S MRl i e WA e - . &5 Y o womenss

a. ectri service trance. Tne electrical power serv ice

- - - —— o awamm & - e = R e e e e —m——
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b. Convenience outlets. The shelter shall contain duplex convenience
outlets as indicated on the drawings. All outlets shall be electrically

grounded.

Rden ramemdidd menioms Dewave €av hastiny and ~onling am vn-nan!- ghall he
e dd \AABILLLUALLIDG EUITGL AUL IRRAVAIN] WAL UV Whdiny SAUapainsie Wl ssa

provided fram the distribution panel in the shelter to an electrical
connector mounted in the service entrance recessed pan on the outside of the
shelter, as indicated on the drawings.

d. External outiets. Power distribution shall be provided iram the
distribution panel box in the shelter to outlets mounted in the sexvice
entrance recessged pan on the outside of the shelter as indicatad on the
drawings.

3.5.8.10 Cammmnications. The shelter shall have four (2 pairs) circuits
through the wall telephone and intercom utility commections terminating in

o b e ) Py S PR T Ve | ‘AA & B 4= 4 el ey o
four pootected temninals insSiGe and &uts the shelter, as indicated on the

drawinge,
3.5.8.11 Tools. Tools provided with the shelter shall be readily

accessible to persormel when the shelter is in both the container and shelter
configuration.

3.5 Performmance characteristics.
3.6.1 Floor loads. The shelter floor shall be capable of supporting a
uniform load of 65 pounds per square foot.*' The sheiter floor shall ‘be

capable of supporting a concentrated load of 2,000 pounds over a 4 square
foot area at the center of the fioor. The floor shalil aiso be capabie of
supporting a point load of 125 pourdis per square inch. Loads shall not cause

anv narmanont daformation of the floors or canse any deflaction that

TASLY Pt tmas s SN WS A et s Ml S 8 —aaTs =223

interferes with proper shelter operation. when tested as specified in 4.6.5.

3.6.2 Roof loads. ltremofassanblyoftt;éshelba:shallwithstaxﬂasxm
loadof40poundspe.rsquarefootandapersomelloadof660pamdsstat1c

— ———— . LA F R W e ) ——— L.l 2. A

over L Buare 1eeu WIEIl LeSiea ab SRS LL IS 15l %.0.

3.6.3 Doar loads. Container doors shall be tested to withstand the
following loads without deformation of impairment of function:

a. Staticdoor(hinge) load: The doors, frames and hardware shall be
capaD.Leotsupporungzuupamusappuecwrneuooraumeeugecpposxcecne
12 «d &=

| W R T A P Alrrvwmmes o sbmen ae‘-tv-'
LIS P.LVUL 44l tan: Mr L bG wumml’z‘-ﬁly 90 AL SO0 hazt =t "

L
as specified in 4.6.7

b. Wwind gust door (stop) load: The doors, frames and hardware shall
withstand a wind qust of 60 mph in any direction when the door is secured in
its open position by its door stop device when tested as specified in 4.6.7.
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3.6.5 Airtightness. The shelter shall not permit air leakage beyond
specified limits in either container ar shelter configuration when tested as
specified in 4.6.9.

b ammsn  amon

S £ [, O RN o o
deVeU 4153 CALLE LAl

a. Nonoperating temperature. The caontainer mode configuration shall
withstand exposure to a temperature range of —60°F to 160°F.

b. mgggl_tgp_e_rg__ 'n\eshelternghallbedepetﬂabieami

o b o- b bum  mmed elrd v  wvamsdoae
< £ DUCIL WiaL W LEL DALl

tamnorature of 20N  whon toctad ac anorifiad in 4

oeneera Ol 420U ¢, wnen TesieC a8 gpecliliec in &

4.6.22.
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&
o
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3.6.7 Humidity and temperature aging {(caomponents). The shelter camponents
shaubecapableofwithstandmgthecamuonsofamuum%pemmt

_a . PR IA = O Y [ Y S PGNP Pt I Y Sy

relative mw at 200°F. Tnhere shall be no evidance Of GelEuLnATLIGNR,
svemm rolsr § onrw e 3 e rwen Ak e d et L men v ontoerd ae le{ﬂf’ ‘!\ ‘ £ 12
AN A~ W v S | H’ W.LJ.\JD.L\AI A wm‘wauw‘ WIESIL WOD WVGA4L B H!m TEOWVe Kd e

3.6.8 Blackout. There shall be no internal light visible fram ocutside of
theunitinthesheltermodewhm\testedasspecifiedm4 6.13.

3.6.9 w’.mwtedasspaciﬁedintiéiﬁ,them

AAJ!@L- m A _L_ % I —L _ 1% - i‘ | SR S | 14_J.. P w uu lL UL un
arw] dcahla otsvwevvilhhe ohremm den alhhla T erd ¢hhmaod “‘ Teswn ansd as iM{ﬂa"M in
CYPAIL INADBIAT DL LD DIBIWIL All LAWLT L WilisAads AULC Lo -a
tahle II.
TABLE II. Insert WOr
Insert Pull-out T

(Dia. thrd size) (pounds) (ft-1bs)

10 - 32 800 8
1/4 - 28 800 16
5/16 - 24 1600 16
3/8 - 24 1600 32

a £ 1N Dadl bemmerswnnncad mbf Y & b M mhaldmes cdnme ovrvdramrd a2 v EFlad foan

Q+.0.1V DQRall LIAIDPIILALLLLILY. i dIiriuel 1 1 LEDLEU AD SPpCvili it oo
A £ 16\ chall ha ~anahla Af withotandingy wit 1+ marno = the ghacks rmallv
FOWe AW ’ SIh A A BT \AW-L\— -t "a.uuw--“.-,' VVde Wl AN W AR SLaty - g WD Bt A BN e W W S — X
indiiced by rail transport.
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3.6.11 Impact resistance. The shelter panel shall be impeact resistant
when tested in accordance with 4.6.17.

3.6.12 Drop test. The shelter when tested as specified in 4.6.18 shall

srwmevxaerneoxaanageasammcoruwarq)m

3.6.13 Towing. 'The shelter shall show no evidence of damage when tested
as specified in 4.6.19.

3.6.14 Wwater leakage. The shelter shall show no evidence of leakage when
tested as specified in 4.6.20.

3.6.15 Fluorescent light temperature. Shelter flucrescent light
assemblies shall show no failure when tested as specified in 4.6.21.

3.6.16 Solar load. The shelter shall withstand a solar load test when
tested as specified in 4.6.22.

3.6.17 Operational fitness. The shelter shall prove functional when
tested as specified in 4.6.23.

3.6.18 Heat transfer. The overall coefficient of heat transfer of the
shelter shall not exceed 0.35 British thermal units (BIU's

square foot per degree Fahrenheit (see 4.6.32).

--.--L. Lom

é&

W

3.7.1 General. The shelter, including all parts and accessories, shall be
constructed and finished in a workmanlike manner with particular attention
given to removal of burrs and sharp edges, accuracy of dimensions,
tlmu)gl'messofsoldering weldug painting aligrmxtofpartaaxﬂ

—— W _ .

mssa:bues,ammugnmsorscnews,mltsetc Gaskets shall not be

124 mcnd =leall o £ ~AF Elmiala N b ey sabm1l1l b ) ane
torn or Spiit ana si oe 1Y Or 1IiNisSn. LioUl CORpoERics 8nais e Ca
or A

i
and free of holes, cuts or tears. All latches utilized for erection and

iNen  Ara. w“v' s ma

3.7.2 Riveting. Riveting joints shall be tight. The joined parts shall

| "y pEP. ._-.-‘.. AVTT wnd esmdeoon nmsonmands debuomovrs susvoned Lon weamwnes1 anina Y1
e Doaring suriales. alLl TiVels, &GepL UiDSE€ USE&n 4N panss uuuu.ug siaxl

nolvemlfide gealant -dnat nrior to insertion Houover a dah of
unﬂ“ el & !N.Lx L P o A t“ B Nt i D B © va'“’

2 "7 A [ X PR WS g [ X7 (DX PROL I Py Py Sy RN 11 b cnemb blead cal;mdloe ~AF ke Fledmload
d.7.4 weiung. wellded JULHLD shall be such that grinding oI e 1inusnsa
wnld chall nat ha a yoamii romont avrant whon snacified on Ayauri ney CSrvyvt
W dWh SIRAAL RSV AR A Lv\‘mwu\- w\- VA AL L vzm‘A.‘w Ao ¥ Sk e w.mugc %b'
stitch, and seam welds shall be as indicated on the drawings. All surfaces
10
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to be welded shall be cleaned free fmacale, paint, graase, and other
foreign materiais. Wwelds shall have thorough penetration, gocd fusion
eha‘l‘l hc fryoa fyvvrwn arabhc h'l {cfnrc :ﬂvnnm:’ vk marksas mr‘kﬂ widse. slaa

Ad A A VAL STARILADS p Sy Casmmsiaieaa =38 8= Ve e— i 2=

rem:ve any scale, oxi.dation pc:oducts and exoas flux. Any acid used in
cleaning shall be campletely neutralized and removed. Wwelders shall be
certified in accordance with MIL-STD-1595. Welding equipment and procedures
shall conform to MIL~STD-2219.

2,7.5 Finieh, (‘n-f-ln.gs aha'll 1mn:1 out to an Mha ocont i rmons and

e i s TS, S e B

uniform £ilm without nms, wrinkles, streaks., or areas of no film. Any
coating damaged during assenbly or examination shall be touched up. There
shall be no areas of rust. Finish shall be free of blistering, peeling and

chips.

“a o =~ a AT B ] e 2 —a e mlmcldomee =l 1Y bea ~ormeabhle ~AF crddhedandi ey
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writhrart Ansvadat 4 +n tha fFinieh ¢+ tocre aa anari f n 4.6.33. Note:
WV A el RA S w“w. WA WA AAlLASPLAy Lol el S i el ol eSS -
After top coat application, the shelter in the deploved mode shall be stored
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140€/) whon toctad as gnocifiad in 4_.6.24 throaoh 4.6.31.
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stored in a 'lﬂ°§‘ minimwm temporatime indnor fat‘ilihr far a MLM of
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namanl ara {in arvevrrdancsn writh arml {irFrsahlia drsarince fcao 21
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3.10.1 Interior markings. Interior markings shall be as shown and in the
locations shown an the applicable drawings.
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3.10.2 Exterior markings. The shelter shall be provided with specific
exterjor markings as shown on the applicable drawings.
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3.12 workmanship. The finished shelter shall confarm to the quality of
pn:duct atablished by this specification and the occurrence of defects shall
not the applicable acceptable quality leveils.

4. RLITY ASSIIRANCE PRIWISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the
contract or purchase order, the contractor is responsible for the performance
of all inspection requirements as specified herein. Except as otherwise

el £ md Sum bl amcmbecnmmd e mesemmdemcis mredomes deles cmmemdeecmocbeaes wnees seses Iod o momm
BpeCirield i wie COnulact ‘O pikambe Ofuer, e SOntIactor Bay USS s Gwii

or anv other facilitias suitable for the nerformance of the irg‘_rg;r_j_m
nequiretmrtsspeciﬁedherem unlessdisamrovedbvtmmmm The
Govermment reserves the right to perform any of the inspections set forth in
ﬂedoamtvme:emd\impectimmdemdrscessazytoassmsuppues

and services conform to prescribed regquirements.

4 1.1 nncrmq{h'llihr for comlianco 11 it mgtr moot all yomii rvemonta
..... z..-.....v. All itame maat <

absen:eofanyhspectimxaqujmmtmthedoammtsmllnotmueveﬂle
contractor of the responsibility of assuring that all products or supplies

an acceptahle practice to ascertain conformance to requirements, however,
this does not authorize submission of known defective material, either
mwwml,mwnmtmwwwwfwtﬂe

material.

A 1 " L o PPoY & "N I [ Sy f gy | — = & Ve L § Ty, [y T Wy ef
B.l.t NES ibility for dinensional SIeIILS .« niesSs Oul\rwise
snacifiad in the oontract or murrchaas nwiar the contractor is resnonaible

SR WSS W 5 WA WA S P WP Pl A S R B S WA Ms A i e g

for a;surincl that all specified dimensions have been met. When dimensions
camntbee:aminedmtheerﬂitan,themspectimshallbenndeatmty

point, or at all points in the manufacturing process necessary to assure
campliance with all dimensional requirements.

A N F’-nﬁ‘clhq"-‘ M dovrmnmred-§ men v § cvren e de o~ TR F P |
b XY 3 lassiiaCacailnl UL. uﬂ&u\nh i AMDMTIL LALAL ASJULLITRIER ILD DiAR- L1 LB

herein are classified as follows:
a. First article inspection (see 4.3).

b. Camparison sample inspection (see 4.4).
C. Quality conformance inspection (see 4.5).

12
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4.3 First article inspection. When a first article is required (see 6.3),
it shall be examined for visual defects in table I"V, dimensions specified,
______________ - deonbY e PYY nt11

and tested as specified and in the sequence specified, in table III. All

hall bha sarfrrwwmad A Sha e ha or . Tho NYroaorn o
inspections shall be perfommed on the same shelter The presence of any

visual defect, any dimension not within specified requim‘rts or failune of
any test shall be cause for rejection of the first article.

4.3.1 First article panel specimen jinspection. Prior to fabrication of
any panels, a panel specimen shalil be fabricated for torque amd pullout
testing to demonstrate strengths of potted inserts. The panel specimen shall

be fahricated using the same techmicues and materials used to fabricate
production panels., e:ca:talmi:mfacimmickr)esss}nllbermiral0040
inch and overall thickness shall be naminal 2 inches thick. The edges of the
specimen are not required to be sealed. The specimen shall be sized to
acoepthhBects(foureach size spec.lfiedi.ntable I) locabedamhﬂnumof

—— A r

6 inches fram WEL @E: ard 6 inches an center from &ach other. The

Lmn-—ts slnn'l‘l e irso-nIlnd in amw'lm t'.‘vith the moncass to ha naard f(_n_"

production panels. Eight (two of each size) inserts shall be installed
withinthepanelinaverticalplmxemﬂeight (two of each size) inserts

shall be installed within the panel in a horizontal plane, and so identified
i.e., H, or V. Failure of one or more inserts to pass the tests specified in

i 2 = = = .ae_a a2 ——— e —

4631&!!14.6328naubecausetornejecuonoxnneuxsta1mumpzucesa

— —te e Y ) Ny Py Sy 2 wm -1l P 2 B a1
This test shall be repeated until an insert installaticn process has been

developed to pass the strength test.
TABRLE III. First article test sequence
Inspection Requirement

&g’j

Pansl frame airtightnsss 3.5.2.§% 4.6.36
Panel watertightneas 3.5.2.2 4.6.14
Panal delamination 3.5.2.5 4.6.34
Visual Defects 4.3 4.5.4
Thickness 3.7.5.3 4.6.35
Adhesion of Paint 3.7.5.1 4.6.33
Operational {(first tine) 3.6.17 4.6£.23
Thermal shock 3.5.2.3 4.6.1
Panel interchange 3.5.2.4 4.6.2
Insert proof load 3.5.3 4.6.3
Electrical system 3.5.8 4.6.4
Floor load, static 3.6.1 4.6.5
Roof load 3.6.2 4.6.6
Door load 3.6.3 4.6.7
:——v‘- 3969‘_ 4.6.8
Airtightness 3.6.5 4.6.9
Low temperature 3.6.6 4.6.10
High temperature 3.6.6 4.6.11
Humidity and temperature aging 3.6.7 4.6.12

13
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TARIE III. First article test sequence (cont'd)
Inspection Requirement Test
Heat transfer 3.6.18 4.6.32
Insert working load 3.6.9 4.6.15
Rail transportability 3.6.10 4.6.16
Impact resistance 3.6.11 4.6.17
Drop 3.6.12 4.6.18
test 3.6.13 4.65.19

Fluorescent light temperature 3.6.15 4.6.21
Lifting 3.8 4.6.24
Six-high stacking 3.8 4.6.25
Longitudinal restraint 3.8 4.6.26
Racking 3.8 4.6.27
Lashing 3.8 4.6.28
Endwall strength 3.8 4.6.29
Sidewall strength 3.8 4.6.30
Lifting from forklift pockets 3.8 4.6.31
Blackout 3.6.8 4.6.13
Water leakage 3.6.14 4.6.20
Solar load 3.6.16 4.6.22
Operational test (second time) 3.6.17 4.6.23

4.4 Comparison sample jnspection. When a comparison sample is required
(see 6.4), it shall be inspected and tested as specified in 4.3.

4.4.1 Camparison sample panel specimen inspection. Camparison sample
panel specimen inspection shall be performed in accordance with 4.3.1.

4.5 oQuality conformance inspection. Unless otherwise specified, sampling

for inspection shall be performed in accordance with MIL~STD-105. The
contractor shall have a quality control system in accordance with MIL-Q-9858.

4.5.1 Component and material inspection. In accordance with 4.1, campo-
nents and materials shall be inspected in accordance with all the
requirements of referenced documents unless otherwise excluded, amended,
modified or qualified in this document or applicable purchase document.

4.5.2 In-process examination. Examination shall be made of the following
fabrication operations to establish conformance with specified requirements.

a. That panel materials are as specified.
b. That the panels are processed, fabricated and inspected in accord-

ance with the requirement of ASTM E 864, ASTM E 865, ASIM E 866,
ASITM E 874, ASIM E 990 and ASTM E 1091 (see 3.5.2.1).

14
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c. That electrical assemblies and wiring are fabricated in accordance
with applicable drawings and industry standards.

d. t rivet heads are sealed and tight for confommance with 3.7.2.
2. That nartc are cleaned and free of adhesive sealer and other
foreign materials far confarmance with applicable drawings.

f. Prior to assembling other components over any welded area or prior

assemblies conform to referenced documents, when specified on the
drawings and to the reguirements of 3.7.4.

wWhenever nonconformance is noted, correction shall be made to the items
affected and the process.

4.5.3 In-procesc testina,
4.5.3.1 Panel watertightness testing. Prior to assembly (i.e. fabrication

of cutouts installation of inserts and hardware,...) one panel from every lot

ofbothweldedfrmepanelsarﬂmuededtrmapanelsshallbetesteutor

Py Sy s SO 1 T W -3 nn
waterugnu:ess as specified in 4.6.14. The lot size shalil not excesa 100
pancls. Panels to be testad shall be 8 foot by 20 foot panels. Failure of

the teat ghall be caumma for reiaction of the panel lot remmresented.

4.5.3.2 Panel frame airtightness test. After welding, all welded panel

frames shall be tested as specified in 4.6.36, and reworked, if required, as
specified in 4.6.36.1.

A e 2 2 o e | B O Y o B ) AT v Al Al dorres vl 4 el a1l ]

LTedeIded ral A LIOCL L AD .LIB o/ oL Ly Wi DIKSA LWL l-n-lm* \LWL, i A Ay
etc.) shall be tested for insert wor }r ng load by first-piece ingpaction and
by sample inspection of each lot of each type of panel. The inspection lot

shallconsistofallofmetypeofpanelspmo&ssedatonetime At the
start of each panel and insert assambly operation, the first panel

(first-piece) shall have all inserts tested for working load in accordance
wit'n46‘15arxifailureofanyinserts‘rnllbecauseforrejectimofthe

——— sebe sk _scn sk e --b Eanbend mad 4 e sl LRy
pane. and the process. Each star CP OI 4NBS&IC faorilacian, Gnange in e
or formilation of adhesive or potting comnound, or any change in the mathod

ofinsertbmxﬁmshallbecmsefornecessarvctnmestoﬂaemooeesardfor
repeat of the first—piece inspection. Inspectim lots shall be evaluated
using inspection level II and the acceptable quality level (AQL), expressed
in terms of defects per hundred units, shall be 10.0. Each sample panel
shall have all inserts tested for insert working load in accordance with

4€.0.10.
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4.5.3.4 Pane] delamination testing. All panels caming out of the press

shall be tested as specified in 4.6.34. Failure to pass this test shall be
cause for rejection of that panel. The contractjng officer shall be
notified, within seventy-two 'nours, of any -failures. 1In addition, a failure

RSP Y W S Ty I R WO s el Lo st & o AAL L e
alialy>id ICLL Blall e p.quu.uu W.LUI AL LLVE Gl UCLLIRId .

4.5.4 End item visual examination. The end item shall be examined for the
defects listed in table IV. 'melotsizesrallbeexpressed:lnmitsofmle
shelter. The sample unit shall be one shelter. The inspection level shall
be II and the AQL, expressed in terms of defects per hundred units, shall be
4.0 for major defects and 6.5 for total (major and minor combined) defects.

TARIE TV. End item visual defects

Examine Defect Major _ Minor

[P, .

!'ul.l.lll I”L u.l.y, Loec, Wb or LaCny

to touch 203
Scratx:h, gouge, ahrasionexposing

accardance with the drawings 204
Any area of rust 205

:
:
i

(‘mporm mis'si_ng inoperative, or
eed 11 4 wndn mansd oud 1INnA
WALL lub \w.ﬂ.w ﬂD .uu.ml.n.a 4V

requires abnormal force to operate 206

persomnel or cargo 106
Gaskets torn or gnlit 107
Gaskets or seals painted 207
Visible gaps between alumimm

faces and extruded edges or

panel cutout edge members 108

[
N

e e e
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TABLE IV. End item visual defects (cont'd)

Classification
Examine Defect Majar Minor
welding and Not type specified, missing
brazing (where whare required 109
required) Incamplete, burn through area,
pits, crack or fracture, ar
otherwise not fused 110
Slag inclusion, undercut, not
smooth and uniform, scale or
flux deposit not removed 208
Metal fasteners, Missing, not type specified,
bolts, nuts, screws, broken, stripped, or loose 111
studs Lockwasher missing where required 209
Rivets Missing 112
Not type specified 113
Not sufficiently peened, not
drawn tight, excessively peened 210
Cloth Cut or tear longer than 1/8 inch 114
Hole larger than 1/8 inch diameter 115
Marking Missing, incomplete, not leqible, = ~ ~
not specified type or size, mis-
placed 211
Instruction plate; Missing, incamplete, not legible 116
nameplate
Instruction mamual Missing, incomplete, not legible 117

4.5.5 End item dimensional examination. The end item shall be examined
for conformance to dimensions specified. Any dimension not within the
specified tolerance shall be classified as a defect. The lot size shall be
expressed in units of one shelter. The sample unit shall be one shelter.
The inspection level shall be I and the AQL, expressed in tenms of defects
per hundred units, shall be 4.0.

4.5.6 End item testing.
4.5.6.1 Electrical contimiity testing. Every end item shall be tested as

specified in 4.6.4. Any test failure shall be cause far rejection of the end
item.

17
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4.5.6.2 Water leakage and operational testing. The first ten production
units shall be tested as specified in 4.6.20, 4.6.20.1 and 4.6.23. If no
faiiures are experienced, five of the next ten production units shail be

PP S | TE wmm £oad leseownms caern mesemend sewsas]  oen £ Edrwr wmenremrnde o vV~
[ =1 ¥4 dd I3 AELLULES ALY GARCLACIESYD Wl l—l: hdd-bY PASLLADIL OQIRJIAT o [ey =] U«L

oach tuentuv-five myi!v'rinn mite shall e tesgted theraafter., Anv failmmre

SAaem s NeSYissstef e v smaj =mamawmaws waia

sampled units shall be cause for rejection of that unit and repeat of the
above procedure (starting with the units of that lot).

4.5.6.2.1 w One out of every fifty production
units shall be tested as specified in 4.6.20.2 and 4.6.20.3. The contracting
officer shall be notified of any test failure within seventy-two hours. A
failure analysis report shall be prepared with corrective action defined., and
one out of the next ten production units shall be tested followed by one out

of the next fifty if no failures occur.

4.5.6.3 Performance testing. One end item from each inspection lot shall

P roamtad s onamt €iand 1w A £ QO (fohn)ldae ownda Anlerl amd A £ M A Edemwn
ST D VAL AP W&Lw Al MeVeT ‘-Dlﬂm ALBANE ““" BABA BeUedode o &% UL

succeaaful mm]aflm of those tests,; the end item m‘lp ghall he tested aa

specifiedi.n46 13. 'Ihesizeoftheinspecuonlatshallmte:waeduvaltw
five shelters. Any test failure shall be cause for rejection of the lot.

4.5.6.4 paint adhesion testing. One o feverytortyptomxcummltssm.u

it in the dsoloved mods shall be
Oyeu

for 168 hours minimm, after topooat painting. The contracting officer shall
be notified of any test failure within 72 hours. A fa.tlure analysis report

Defects shall be scored in accordance with table IV. 'Ihesmpletmi;:sl’nll
be aone shelter fully packagad except the mechanical seals on the doors may be
omitted to facilitate inspection. When omitted for internal inspection,

nféavr arvied-arnraes AF Sha Vd Fas Avmrmi 4 Aoy mmrdriment aal Aoamses acaalos ahall
UL UG GG PSS Uik WS AVLE LW MATOTIL VALLIWL) A KlilLal WAL DTxald dixalld LJc

am]icxi to the shelters and then the lot of shelters m:hqpmu:nf-'lv inqna-h:d
forsealim 'I‘helotakallbethemxd:erofsheltersoffemdtormsnectim

at one time. 'IheinspectionlevelshallbeIIandﬂieAQL,e}qn&ssedin
terms of defects per hundred units, shall be 2.5.

TAELE V. Packaging defects
Examine Defect
Workmanship Doors are not closed, latched, and mechanically
Exterior sealed.

Exterior electrical connections are not covered and
covers are not secure (hand pressure).

18
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maore v n-nbml‘m %fw_g {@_'d)
Examine Defect
Workmanship b:paxﬂablewallconxerpostcanlatchtw:dleeammt

Exterior (cont'd)

in locked position with pin in retaining hole.

- e L2 mncdmcad s swled w

Puncture in excerior S8Kini.
{such as bend, gouge, or dant) to frame ends or

to fark lift opening.
Steps are not folded closed.

piace.
The removable light fixtures are not sacured to the

fiwad ceiling by four captive studs with stowage.
Bracket plunger locked.

The movable utility outlets are not secured to the
hinged endwalls by their captive screws.

The area iight and cable are not secured to the
interior of the persormel end panel with the retain-

ing wing mts secured (hand pressure).

'memaliqhtdoescmtainahxlb(hnbsm;ldbe
padmgadamlpackadinﬂ:eequimmm)
Any circuit breaker not in the OFF position.
'Ihecizuxitkreakerboxkeysazerntmsidethehcnc

— PPREIOT i, P |
l‘li.r vVeIos are ot sexirsa \.}.\m.

Environmental control unit (BEQIN) panels are not stowed

seanelvmtlnfixaiceilim
Anyotherlooeeornotstowedpart

4.6 Methods of inspection.

4.6.1 Thermal shock test. Within 30 minutes after exposure cycling o
4.6.12 has been camletad, ﬂrewxelsbeciwﬂshallhem:bjectedto-ssof‘

enviromment for 4 hours to evaluate the effects of themmal shock. After
thermal shock, the panel specimens shall be inspected for delamination (see
4.6.34), carrosion and material degradation. Any delamination, corrosion, or
material degradation shall constitute a failure of the test.
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4.6.2 Pamel interchange test. Two folding walls with the same part mumber
and two fixed walls with the same part mmmber, randomly selected fram the
first article or pnxxuction lot of campleted shelters, as applicable, shall
be interchanged. The interchange shall be accamplished by removing the hinge
pins or bolts as applicable, interchanging walls end reinstalling the hinge
pins or bolts (see 3.5.2.4). Any wall that cannot be fully interchanged

=~ ’ - P S St At

shall constitute a failure of the test.

4.6.3 Insert proof load test. Test fixtures shall be fashioned by the
contractor and approved by the Government prior to its use, to evaluate the

noovt ney ey ha meenl {oom br et - el a1l b mrenliod &
inserts using bolts of the applicable thread size. Loads shall be applisd to

the puii-out test. memloutmunmlmmeotatnmm

radius msasured from the centerlins of ths insert. The reaction load from

the insert pull-out fixture onto the test specimen manal., shall be am1 ied to

—— ———  Tn e Lo el 2 Y A~

should be applied to identical inserts of each size (1-H, 1-V) potted in the
test specimen panel cited in 4.3.1 and 4.4.1. Inability of any insert to
meet the specificatim reqxixmm:s shall ca'ut:lmte a failure of the test.
4.6.3.2 Insert pull-out. 'lbdetennmccupuaxnewiththepul-axtre-
qu.i.ranantsof353,atem:ilepxllloadeqnltopull—mtstzwxgthcitedin

4.6.4 Electrical system test. To detemmine compliance with 3.5.8.1, the
ectri 1 of the shelter shall be checked to verify contimuity of all
rcuits of aelacrtrical ingtallatinsnn to ascertain electrical readiness of

Ehe shelte;- All lights and electrically powered equipment shall be
operated. Any evidence of incomplete circuits, nonoperating switches or
damaged electrical camponents shall constitute failure of t_he test.

4.6.5 Floor loads test static load. The floor loads test-static load

shall be as specified in MIL-STD-907.

4.6.6 Roof load test. 'The roof load test shall be as specified in
MIL-STD-907.

20
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4.6.7 Door load test. The door load tests shall be as specified in
MIL-STD-907.

4.6.8 -Stap -test. -A-500 pound weight shall be suspended from the outer end
of the step assamly for 5 mimites and the load removed. Any permanent de—
formation or local delamination (see 4.6.34) shall constitute failure of this
test.

4.6.9 Airtightness test. The shelter airtightness test shall be as
specified in MIL~-STD-907.

4.6.10 low temperature test. The shelter in it's container mode, with
shelter components and maximmm payload packaged within, shall be cold soaked
at —60°F temperature for a minimm of 24 hours in a mechanically
refrigerated cold chamber. At the end of the 24 hour period and while at
-60°F, erect the shelter. Operate all hardware (e.g., latches, doors,
knockout panels, etc.) and examine the shelter and its components for any
damage. Do not move lights or electrical receptacles into position at this
time. Return the shelter to closed/container mxde and raise the chamber
tenperature to -25°F. Allow chamber to stabilize at -25°F for 4 hours.
Next erect the shelter and hook up power source to shelter. Position celling
fluorescent lights and electrical receptacles an expanded shelter sections.
Operate circuit breakers, blackout emergency switch, and
incandescent light(s). The fluorescent ceiling lights shall not be operated
at -25°F, since they are rated for minimum of 0°F operation. The shelter
shall next be returned to normmal atmospheric conditions and all doors,
electrical caomponents” and hardware cytled. * After-operation ard ‘inspection of
all camponents, the shelter shall be closed faor shipment and re—examined for
canponent damage and material degradation. The finding of any material or
panel degradation or the inability of any hardware to function properly
during this test shall constitute failure of the low temperature test.

4.6.11 High tesperature test. The shelter in its container mode, with
shelter components and maximm payload .packaged-within, shall be subjected to
a +160°F storage test cycle and a 125°F operational test cycle. The
sheltar shall be socaked in a chamber for at least 6 hours at the storage test
tamperature and for 24 hours at the .operational test temperature prior to
initiation of the operating phase of the operational test cycle. At 125°F,
the shelter shall be erected and circuit breakers, blackout emergency switch,
emergency incandescent light, and fluorescent lights operated. All doars,
vent openings, panel closecuts, and cperational hardwere shall be
and all doors, electrical camponents, and hardware cycled. After cperation
and inspection of all camponents, the shelter shall be closed for shipment
and examined for camponent damage and material or panel degradation. The
finding of any material or panel degradation or the inability of any hardware
to function properly shall constitute failure of the high temperature test.
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4.6.12 Humidity and temperature aging test. All hardware (latches,

handles, hinges, jack, tools, struts, light fixtures, etc.) and a 4 feet by 8

feet specimen of each thickness carposite panel (‘without edge members) shall

L2 LA e o he R s e — e V. 4 sed= on o sum

w b'uDJa.w TO Iilteen COnClImious %U-Ixm CyLdeEs U-l- ux W-LZH.JJLE IeSistance
oot e Modbhoeed 507 AC MTT—G‘“—D‘II\ h“nﬂ nu—'l iM haa bhoon vy latanl . armu

el HGL B Wl BNA -\ s r—vm' -

evidence of delamination, cracking, oorros:Lm, or deterioration to any campo-
nent, and any malfunction of any hardware or panel specimen shall constitute
failure of the test.

e A

4.6.13 Blackout test. The sheiter shall be placed in a dark enviroimEsit.

A light source of two 100 watt bulbs operating at rated voltage shall be
suspendad from the cefling hrackets of the shelter. With all covers in place

;x—;irc;oors cl;et; ot;;.rvetlemxitatzs feertd.i.stancetonmthatmrays
of lighting are visible to normal unaided eyesight. Visibility of any light
at specified distance shall constitute failure of the test.

A £ 14 acmn?l comde mcede d adeden o mnon b msnde mhaalé e wmasmal ~bhall bha redsdasnd and
2.0.4% rauwl wal.ex.ug;lum ED L. uz BIRSLLEL HOINGL DlAll MC WCLAYIsoU aisd
thon floated horizontallyv, with tho gaaled gide domn,. in a tank of wua
TR LAAL Bl e SR ACAL s ] [ TV S WSS TR s W YIes] emes WR Wewee W ST

Approximately 3/4 of the thickness of the floating panel shall be submarged

allwed 'mepanelshallbesutmangadforﬁluxrs,att;heendofthispariod
it shall be removed from the water, hand dried, and reweighed within 15
minutes.: The panel shall not gain more than 0.1% of -its eriginal weight upon
reweighing. Ifafailmooaxrs,thesourceoftheleakshallbemned
and fixed. The panel shail then be retested using the above proceaure. Upan
passing this test all panels in the lot shall be checked for similar
deficiencies and repaired in the same manner as the samle panel. The scale

fordetemunﬁmgpanelweightstnllbemtetoOlpamd

4.6.15 Insert working load test. A working torque load and pull-out load
shallbeappliedboallinsertsim:ozpoxatedintheshelterpanels. This
Ui e B | cma e mencd emeeT ) __meed loaode me 2l mnrd dan ahla

LESL Siaall I.B LHLLULm.l Uud 1IKj M‘!‘B QA PULLTUL JUD OO0 DPOWLALLATU 4L Wau <
TY The camo davices need to norform togt miffnﬂ in 45653’_ shall bhe usad

AL e —— o————

for this test. Failureofpottingcmpou.nﬂtotnldanyinsertﬁm&lyin
panel shall constitute failure of the test.

4.6.16 Rail transportability test. The shelter at a gross weight of
15,000 pounds shall be tested for rail transport as specified in
AMTT _CTTL_O1N Mhve ncd omaerl nad ~shall kA ﬂMQm‘l = rwvmwvarndt chaldar Aamacssn i
Sibid Didds OdVe LIS VOV MAYLAVRA DiMAL D PDCAL AL VA pACGYGIIY WDiFcdk \Aoi WEAIRSS Wl

to the load shifting on impact.

4.6.17 Impact resistance test. Test as specified in MIL-STD-907, except
that the panel shall meet the following acceptance criteria: No rupture of
the impacting and/or opposite skin is allowed. No delamination of opposite
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skin to core is allowed. OQutside a three inch radius (except 3 1/2 inch
radius for fixed fioor panel) from the “center of impact® (which shalil
coincide with the approximate center of the test panel specimen), no
aelamination of impacting skin to core shall be allowed and crushing/
collapsin;oftheooneshallmtbeallowed Outside a five inch radius fram
the "center of impact" (which shall coincide with the approximate center of
the test panel specimen), core shear failure shall not be allowed.

4.6.18 Drop test. The shelter, in the container mode, and with a
uniformly distributed payload such that the gross weight equals 15,000 pounds

ahall seddhodand Avreons AF £ dn~hoas ~Aevd-A Tomenl Aarrewnd-a Surma omafasae
DIELLd WADWAM WLAWAD Vi UV JddEAFO VA Q &G’VGL ARG UT LY o DL LRI - n

quick release hoak shall be utilized that insures the shelter falls freely
the full 6 inches. Any evidence of splits, or tears an the bottom, deforma-
tion, buckling, delamination (see 4.6.34), or structural weakness to any part
of the shelter; and doors and panels not operating properly during erection
and striking shall constitute failure of the test.

(a) Flat drop. Lift shelter 6 inches high using a four cable sling
and allow shelter to fall freely so that the bottom impacts onto a hard
concrete surface.

(b) Rotatjonal drop. A four inch high (nominal) board shall be placed
mderthelsonttingsatoneedgeoftlnshel The opposite edge of the
shelter shall be lifted 6 +1/4 inches from the ground. Measurements shall be
takaxfrmﬂ:emteredgeofﬂ:eISOﬁttlmsattxa raised corners of the

amlm ¥ de mmn [P Y BN W, R e e N S I | 1 I 4 v ll‘-.c.
DIFRSL UL « ™ms LAIJE Ul W £ USGDULTIEILD Dixall ot &xasd 174 inchn.

shelter shall be released and allowed to fall. freely that the ISO
fittings impact onto a hard concrete surface. After all 4 rotational drops
the requirements of 3.6.12 shall be met.

{

4.6.19 Towing test. The shelter shall be loaded to a gross weight of
15,000pamdsm1dthentowedfmtheleadn\gedgelower130f1tungsfara
minimum of 200 feet farward and 200 feet backward over rough plowed ground at
a spead of 3 to 5 miles per hour. Two right angle turmms shall be performed
on soft dirt while the shelter is being towed. The initial position before

each of the turns shall be such that the direction of travel of the towing
vehicle is perpendicular to the longitudinal axis of the 20-foot side and the
towing eye of the vehicle i8 in line with the leading edge of the shelter.
Any panel delamination or structural deformation, except superficial base
fraredentsandscramhes, as a result of towing shall constitute a failure
F

o o
\.u.ucuw.

4.6.20 Water leakage test (shelter mode). The shelter in its expanded
mode with jacks raised a minimmm of two inches from ground level, shall be
exposed to a simulated rainfall of 5 +1 inches per hour, as measured by a
U.S. Weather Bureau type gauge. Direction of the rainfall shall be angled at
45 degrees from the vertical and the nozzles so spaced to insure even
dispersion over the test area. The roof with each of the majar sides of the
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shelter in succession, shall be exposed to this angled rainfall for periods
of 30 mimites. The rainfall shall be dispersed uniformly, over the entire
test area. This twtshallbeperfomedforthmswiththeshelterinthe

IR WA P, AL __a 3

cloeeucaulgurauonam for 2 hours with the sheiter in the erected

memen £ 2 rme cmmra e 2 e 1Y e Loy cvend A memer b 3 s P
configuration. All openings and doors shall be closad and latched. Upon

campletion of the test, any evidence of penetration of water into the shelter

shall constitute a failure of the test. Altmntely_, the whole shelter shall
be exposed for 30 minutes to the above test in lieu of exposing each section

separately.

4.6.20.1 Wwater leakage test {container mode). The shelter shall be tested
as specified in 4.6.20, except that it shall be in the containaer mode.

4.6.20.2 Water leakage test (shelter mode fully loaded). The shelter
shall be tested as specified in 4.6.20, except that the maximum payload for
the shelter shall be distributed uniformly on the fixed floor.

4.6.20.3 wvater leakage test {(container mode fully loaded). The shelter
ehall ho +octod ace ere~ifiorld in 4 £ 20 1 o= o ik ho mavimmm navlinad for
DINAL LA AT WACSI VAL LA ﬂtn\-o.l.&.l.w adl ‘I-UO&VQL' w\- el Pl S b P r“ J ANl A
the gshelter shall be uniformly distributed on the fixed floor.

4.6.21 tarperature test. Three flucrescent light

assemblies srnllbemﬂndyselectsd fmalloftmughtassmi:lxesafthe

salp.le shelters. These sanmple fiuorescent light assemblies shall be tested

e e md NAOD o O 4o nrerndcsonm o Blns- ot
for perfommance at 0YF and 125°F temperature @xtremes. Note, this light

togt mavy bhe nerformed as an extonsion of the hich and l1ow temerature sheltar

VAT LURAY AN U L VAIRAL WAL AWML BT AWEL WA VSRS dhAwges WMmsSue ANy R e r— e

tests of this docoment. All of the sample lights-shall -be tested at-one
temperature extreme, normalized at ambient if acceptable, and then tested at
the other extreme. The sample lights shall be soaked and performance tested

madulbetatmmmthanouFforthelmbarperamre;maseandatmt

- _n e d e =L T A

L,

less than i25°F for the high temperature phasa. Each soak period shall be
no less than 24 hours. While remaining in the chamber, at the completion of

the soak period, the lighta shall be turned.on. If any light does not

T Fe MLRASY ARy WS segenees ——— ==
provide full, constant illumination within 1 minute, 1t sha.ll be shut off for
at least 1 minute and then turned on a second time. Inability of amny light
to provide fully, constamt illumination within 1 mimite after not more than
two attempts and remain at full, constant illumination for at least 10
minutes shall constitute failure of the test.

4.6.22 Sclar load test. The sclar load test shall be as specified in
MIL~STD-907.

4.6.23 Qperational test. The shelter shall be placed on fairly level
groord and a camplete cycle of leveling, eractjng operat.i.ng all omponents

and closing shall be conducted. Any difficuity in operation experienced

dceal e Alee A mmd £ el mame cmmomed mamed A mammenmde o T s by 4 T b~

auring ne Test (sucn as tools are requlirea oo Operace 1auaies, 1 apucis

catponent, or any pancl delamination shall constitute failure of this test.
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4.6.24 Lifting test. The shelter, at a gross weight of 48,000 pounds
(3.2g x 15,000 pounds), shall be subjected to lifting by first the top corner
fittings followed by a secand lift by the bottom corner fittings. The
lifting shall be accamplished using appropriate slings such that minimai

acceleration or deceleration forces are a.[pllal e Gl.llllly ioad snalil oe
ey A(eﬁ-v—{kyﬁnﬂ P~~~ 0-‘\1\ -3 v €1l Ane avea (4 S8 M]Q—ar shn’l'l ha hnatictad

gvt;‘u’ A\ A A — 8 LliT TUIWLLT ALAWVAJL GLTXAe rey DIFL Bkl e DI B P Btnd
off the nmmd hv means of a four-cable sling having cable lengths (about 15

feet)suchastofonnasimleanexoverthemwithdleslirnleqsat45
degreeanglesthhthemofplanev#mattad\edtothetcpconerfittimof
the unit. The shelter shall also be hoisted off the ground by means of a
qurcablesljngwithaspmaaderbarsuchastofonna45degxeeang1etoue

i ervi11v=al
R g SRR U

1.

ermande o d evman ool 1 ademse Komen e 1 & Fo Awvver

container will be held suspendsd foxr 5 mimutes for aach 1ift. Any
damano lr-mﬁlrs deformation or dolamination lcao 4_6£.34)) incurrad

STV iy =

shelter as a result of this test shall comt-.ltut.e a failure of the test.

- U

n

4.6.25 Six high stacking test. The shelter in its container mode, loaded
toatotalgxnssmghtof30000pmnds shall be placed on four level pads,

S ___ % &Ll

onemne.reacnnotwncon\e.rnttuxg The pads shall be centered under the
4

£2 a4 2 e allee ~F - ~~e— (1 oahaldoe
LE=1-4

LiCLings and be Buu:.lu..l.a.l.;y of the sam Pialn QURETISITNS (1., Sica
f{f-fin_g dimencione as takon in a ?lan viaw) as the fittinga, A gt_‘_ggk_j_l‘g load
of 403,200 pounds shall be applied through four of same plan area as

t}nmﬁttings theloadbejngequallydividedmmgthefanrtcp
fittings. Each pad shall be offset in the same direction, 1.5 inches in the
1ong1t:xd1na1diract.1mam101mhmmelatera1duecuon I-‘ournesm

shall be conducted for offsets in each of the four longitudinal and lateral
M\In-&-l.-—- Aléd oot fecanlesr dha irewnnes ovd ewsmb-e and of tha ab ahaltar

EALLATIED o ALUCLIKALLVCLY » uv CAJL I PG auwmw S One & GX

gr_gl_ybe tested similtanecusly, and then the cormer structures on the opposite
end. In all cases, theloadsshallbeag_gliadformtlessttanswmtes
and any structural damage incurred in the shelter and the container
dimensional requirements (see 3.5.1) not maintained as a result of this test
shall constitute a failure of the test.

A £ D& T ArvvitFivrdinal rmoactvaint Sacs T hal+ar in +eo Mﬂfﬂimr lnnr‘ln,

E e W e do\J m”&&m quun: Ei—. rxx = Dl“‘.\“- i & A T NASE B Sldh Al B8 P
loaded to a gross weight of 15,000 pounds shall be restrained longitudinally
by securing the bottom corner fitti.nqs atoneen:ltosultableanchorpoints

t.hmxghthebottmapertures A farce of 30 ,000 pounds shall be applied
longitudinally to the shelter, equally divided through the bottam apertures
of the bottom cormer fitti.ngs at the opposibe end of the s‘nelter, first in
Wlm and then in tension. &L‘CBITB’CJ.VB.LY, a farce of .LD,UUU m

ch-1’ h\ mrwnl doad +n b oida femevsoacasdt-$ennTer Floed 1n fma(f\'\ nn{" Q-hm in
4 AL D %.I..L W ©CBLil DI VAABRAALLLYGLY p A4 DOL 4l A X L —Faae Yy

comnreasion. In either case the loade ghall be amnlied fnrnntlassthanS
mimmesmﬁmwstnxcmﬁldmaennmredmthesheltermﬂu\edimiml
requimrents(see351)mtmaintainedasaresultofthlstwtshall

constitute a failure of the test.

a3

4.6.27 Racking test. The sneu:er in 11;5 container mode shall be supported
- - PO . — e — — m~ ewovemen rmend emend-al
at all four bottam cormer fittings on rigid pads lying in e same horizontal
nlana Thao txan v+ v nare fitdtrinae Aiaemalluv crrvcita o the arfml iad
PAAAL B o e R = VNS DA \Mll AL S P O ‘.“—l—“ls u\.’\l Al A \WM‘W A Sl FPr CAPT IS . BNl
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load which lie in the same face, perpendicular to the applied load, shall be
totally restrained. The remainder of the bottam corner fittings shall be

allowed to move only in the Mrizom:al direction The loads shall be a;plied

b ‘"““lbiﬁi“" ..._-a...._.._n‘.‘s (s% 3.5.1) rl‘jt "———-J-id-nlnnd as a Ineamdlt of bh*u
ot chall rronctititra a failimre of ¢t togt
AP Cade WA Wl -a e Tl e e Sl N - Yl S Sl e &
(a) Transverse racking. A compression and tension force of 33,600

poundsshallbeappliedtoeithercfthetwotopcorrm'ﬁttiw;ononeside
oftllemtahnr,thelineofactionoftheforcebejngharizontal

a8 __ -y e L _

parallel to the ends of the container. Both ends shall be tested

PPy pe ey Pre-.

CUNRERAAULLVYCLY »

(b) Longitudinal racking. A compression force of 16,800 and a tension
force of 16,800 pournxis shall be applied to either of the two corner fittings
on one end of the container, the line of action of the force being horizontal
and parallel to the sides of the container. Both sides shall be tested

4.6.29 Endwall strength test. Each endwall of the shelter in the
container mode shall be subjected to an internal, uniformly distributed load

of 3880 pmnns applied sqamtely and arrargea to allow free deflection of

Al o o ol amle = P | T TS K P | e o

the wall. The loads shall be applied for not less than 5 mimuites. Any
aﬁ-v-nr-dﬂ:v-:] Aamasen inairrad in tha chalt+or ac
=2 bnde WA LALL S =4 (==

container dimensional requirements of this document not maintained following
the test shall constitute a failure of the test.

4.6.30 idewallM . Each sidewall of the shelter in its
contaj.neruodesnaubesubjecttoanm uniformly distributed load of

5820 pournds applied separately and arranged to allow free deflection of the
wall The loade ghall he ammlied for not less than S mimites vy

structural damage incurred in the shelter as a result of this test and the

4.6.31 ft from fork lift test. The shelter in its container
mode shall have a load, as specified below, uniformly distributed over the
floor ard the shelter then shall be supported on two horizontal bars, each 8
inches wide, projecting 72-1/8 inches into the fork pockets, measured from
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the outside face of t‘ne side of the container. The bars shall be centared
el al o Al e lomde s an $ e e ...l....‘!‘l k. mevwnvdt-nd far E mimtracr and Hhan
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payload shall equal 9375 pounds.

4.6.32 Heat transfer test. The heat transfer test shall be as specified
in MIL-STD-907.

4.6.33 Adhocion of naint test., A norti of tl

shelter assembly in the deploved mode (i.e., expanded) shall be tested.
Areas to be twted shall be as follows:

a. shelter wall exterior and interior surfaces

[ P P —
De arlslter I..LWL ull&-‘-l.LUL B\.I.I.L“

c. shelter base frame exterior surface

d. shelter corner post exterior surface

h. shelter breaker box exterior surface

piece of cl Mll—getanedmﬂle

distilled watei'. Rezbve wet cloth and wipe dry with a soft dry cloth

[}
~
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Within one mi

Ve e aass W= LIS N g

ite of wat cloth 3

apart, the coatim to the me with stylus Immediately
thereafter, apply a one inch strip of flat bac:k paper tape having an average
adhesion of 80 oz./in width, to the painted surface, adhesive side down.
Prwsthetapedownetployinga?ﬁxgnﬁ:ercuvexedrolier, having a

surface durometer of 70-80, 3.5 inches in diameter and 1.7 inches widge. The
tape shall be pressed against the s-ur‘mbjm sing the roller across the
tape eight times. Remove the tape in one quick motion and examine the tested
area for any paint damage, suchasremva.l of paint at one of the layers af
thepaintsystanormrovalofuxeermiresys from the metal.

Acceptable shelters subjected to this testing may be delivered on

cmt.ract after all visible damage to the tested pa.mted surfaces is repaired

N s
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tests shall be counted as a major defect.

4.6.34¢ Panel delamination test. Panel shall be tap tested for
delaminations in accordance with ASIM E 874. Any panel debonds or

shall be notified within seventy-two hours of any failures. 1In addition, a
failure analysis report shall be prepared with corrective action

4.6.35 Thickness test. The dry paint film shall on each panel
of each shelter tested. The paint thickness shall be measured at several
places on each painted surface. Thickness may be determined by any method
acceptable to the Government. Paint thickness shall be in accordance with

%

4.6.36 Panel frame air tightness test. Each welded panel frame shall be
ajir pressurized to 25-30 psig. Detergent/gas leak datecmr shall be applied
to all welded Jomts The presence of a bubble trail, indicating a weld

defect, shall constitute failure of this test and shall require rework to the
weld (see 4.6.36.1).

4.6.36.1 Weld re—work. Any welds which fail to pass the air tightness
test specified in 4.6.36 shall be reworked as follows:

a. Prior to depressurizing, rinse and dry the panel frame.

b. Circle areas of weld failure and depressurize.

C. Re-weld circled areas in accordance with 3.7.4.
d. Re-test as specified in 4.6.36.

5. PACKAGING

5.1 Preservation. Preservation shall be level A.
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5.1.1 JLevel A preservation. All hardware necessary for erection amd
operation of the shelter shall be secured within the shelter as specified on
the drawings. The equipment container shall be securely fastened with
tiedown straps to the fixed floor ard it shall contain all parts as specified
on its parts list. The parts in the equipment container and in the shelter
shall be secured and padded, as required, to insure that no damage shall
occur to the parts, the equipment container, or to the shelter during
shipment. All exterior electrical connections shall be covered and all
expandable mechanisms (steps, latches, etc.) shall be secured.

5.2 Packing. Packing shall be level A.

5.2.1 Jlevel A packing. The shelter shall be closed into its container
mode and secured by means provided. Mechanical seals shall be placed on the
doors to deter unauthorized entry to the shelter during initial transport to
the user.

6. NOTES

(This section contains information of a general or explanatory nature that
may be helpful, but is not mandatory.)

6.1 Intended use. The two-side expandable shelter is intended for use as
a general purpose shelter (e.q., administrative, maintenance shop set,
hospital unit, kitchen, latrine).

6.2 Acquisition requirements. Acquisition documents must specify the
following:

- a. Title, mumber, and date of this specification.

b. Issue of DODISS to be cited in the solicitation, and if required,
the specific issue of individual documents referenced (see 2.1.1
and 2.2).
wWhen first article is required (see 3.2, 4.3 and 6.3).
When a camparison inspection sample is required (see 3.3, 4.4
ard 6.4).
when test report, process specification ard samples are not
required (see 3.5.2).
Electrical service required 60 amp or 100 amp (see 3.5.8.5).
Serial nmumbers in accordance with 3.10 are as specified.
When technical manuals are not required (see 3.11 and 6.5).

a0

Fam o

6.3 First article. When a first article is required, it shall be
and approved under the appropriate provisions of Federal
Acquisition Regulation (FAR) 52.209. The first article should be a
preproduction sample or an initial production sample consisting of five
camplete shelters. The first article should include all hardware, a 4 feet
by 8 feet specimen of each size camposite panel (without edge members), 24

29



Downloaded from http://www.everyspec.com

MIL-S-441S5A
inch square panel specimens per 4.6.7 and a comosite panel specimen per
4.3.1. The contracting officer should include specific instructions 1n all

acquisition documents regarding arrangements for selection inspection and
approval of the first article.

jA

6.4 Inspection comparison test. When a comparison test sample is
required, the contracting officer should include specific instructions in all
acquisition documents regarding arrangements for inspection and approval of

the camparison test sample.

6.5 Manuals. Any requirements for equipment and instruction manuals for
the expandable shelter covered by this document should be included in DD Form

1423, Contract Data Requirements List and cited in the contract. Unless

otherwise specified, no end item shall be shipped minus ocperator mamals
without approval of the contracting officer.

6.6 Subject term (key word) listing.

!‘mf-n- noar
AL B ld b d Fn b

Hospital
Kitchen
Panels
Protection

Expandable

)

Custodians: Preparing activity:

Army - GL Army - GL
Navy - MC
Air Force - 99 (Project 5411-0044)

Review activities:

Air Force - 80
DILA - CS

()
(o)
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