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MILITARY SPECIFICATION

INSULATION, PIPE, THERMAL

This specification is approved for use by all Departments and Agencles
of the Dapartsans of Defensa.

1. SCOPE

1.1 Scoepe. This specification establishes the regulrementcs for
preformed thermal insulation for use on plpes 8t surface temparacures up o
1200 degrees Fahrenheit (*F).

2. APPLICABLE DOCUMENTS
2.1 GCoveypmant documents.
2.1.1 Spgeificarions, standards, and hendbooks. The following

spoclfications, stardards, and handbooks form a parv of this document to the
sxtent specified hevein. Usless otherwise specified, the issuaes of thase
documents are those listed in the issue of rhe Department of Defense Index of
Specifications and Standards {DoDISS) and supplement therere, cived in the
soiicitation {(see 6.2}.

SPECIFLCATIONS
FEDERAL
PER-F320 : Fiberboard; Corrugated and Solid, Sheet
Stock (Containeyr CGradsa), and Cut Shapes,
HILITARY
MIL-£-2851] - Cement, Inswlstien, High Tempmrature.
MIL-L-19140 -  Lumber and Plywood, Fire-Retardant
Treated. )

Beneficial commants {recommendations, additions, deletions) and any pertinent
data which may be of use in lmproving this documens should be addressed to:
Commander, Naval Ses Systems Commsnd, SEA 55Z3, Department of the Navy,
Washington, BHC 20362.5101 by using the self-addressed Standardization
Document Improvement Proposal (DD Form 1426} appeaving at the end of this
document o by letter,

AMSC N/A FSC 5640
o BUT STAT . Approved for public release; distribution is
untimiced,

WV 05876
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STANDARDS
FEDERAL
FEB-STD-313 « Materigl Safety bata Transportation hata
and Disposal Data for Huzardous Marerials
Furnished to fovernment Activitcies.
MILITARY

MIL-8TD.1623 - Five Performance Requirements and Approved
Specifications for Imterior Finish
Haterials and Purnishings {Naval Shipboard
ise).

MIL~STB-2073.1 - DOD Materiel Procedures Foy Development
And Application of Packaging Requirements.

{Unless otherwise indicated, coples of federal and military specifi-
cations and standards are available from the Standardization Decuments Cydey
Dask, Bldg. 48, 700 Robbins Avenue, Philadelphia, PA 18111-3094;,

2.2 Npn«Goverpment publications. The following documents form a part

of this document to the extent spacified berein. Unless otherwise specified,
the issues of the documents which are Dol adopied are those listed in the
issue of DeDISS citad in che solicitation., Unless otherwise spacified, the
issues of tha documents not listsd in the DoDISS are the issues of the
documents c¢ited in the solicitatfon {(see 6.2).

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTH)

€ 302 . Szandard Test Method for Density of Preformed
Pipe-Covering-Type Thermal Imsulacion,

C 335 .  Scandard Test Mathod for Steady-State Heat
Transfer Properties of Hovizeontal Pipe
insulagion,

€ 336 -  Standard Test Method For Linear Hoat Shrinkage

of Preformed Righ-Temparature Thermal Insulation
Subjected ro Soaking Heat,

G 411 - Standard Test Method for Hot.Surface Performance
of Hiph-Tewparaturs Thermal Insulation.

C 42F -  Srandard Test Methed for Tumbling Friability of
Praformad Block-Type Thermal Insuiation.

C &4t - Standard Test Method For Breaking iload and

Caloulated Madulus of Ruprure of Preformed
Insulation for Pipes,

€ 44% .+  Scandard Specification for Mineral Fiber
Hydranlic-Setting Thermal Insulscing and
Finiabing Cement,

¢ 585 - Standard Practice for Ipner and Quter Diameters
of Rigid Thermal Insylation for Nominml Sizes of
Pipe and Tubing {(¥PS Systam}.

B 3951 - Standard Practice for Commewcial Packapging. (DOD
adopted})

{Applicatien for coples should be addressed to the American Scciety for
Testing and Materisls, 1916 Race Street, Philadelphia, pPA  19103.)
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2.3 gxder of precedencs, Tn the event of a conflict between the text
of this document and vthe references clted herein {except for related
assecistad deteil specifications, specification sheers, or NS stamndards), the
text of this document takes precedence. Nothinmg in this document, however,
supersedes appiicable laws and regulaclons uniess a specific exemprion has
baen obtained, :

3. REQUIREMENTS

3.3 Quslifjcation. The thermal plpe Insulstion furnfshed under this
specification shall be products which are authorized by the qualifying
activity for iisting an the applicabdble qualified products iist st the cime of
award of contract {see 4,3 and 6.4},

3.2 Magerial. ‘the thermal pipe insulation shall consist of hegt-
vasisring compounds suftable for the temperature gonditions and the purpose
intended,

3.2.1 Prohibited fibers. Heither asbeztos nor ceramle (refraevory)
fibers nor materlsais containing any of these fibers shail be used In the

Insulation {see 5.5}.

3.3 Form and dimensions.

3.3.% Foxm and lensth. Thermal pipe insulsrion in nominal pipe sizes
up te and including 10 incheg shall be furnished in secvions 3 feet long,
split in half lengthwise, Pipe Insulstion for nominel pipe sizes larger than
16 inches may be furnished in semi-cylindrical sections or as curved segments,
1 feet in length. Each zection or segment shall be true to shape and round-
ness and shall £1it standaxd iren pipe sizes. A tolerance of plus or minus 1/4
inch in length wiil he permitvted (see 4.5.2.1).

3,3,2 lInpoer diamsrer. The inner diameter of the pipe insulation shail
be a5 specified in ASTM € 585 (see 46.5.2.2). The inner diameter of pipe
insulation lisved in ASTM C 585 approximates the guter diamerer of {rom pipe
sizes. The insulavion can be applied either ro a pipe or as a second layer to
a spalley size of pipe {ansulstion.

3.%.%3 ZThickoers., Pipe insulation shall be furnished in the thicknssses
tisved in ASTM C 585 as specified (see 6.2}, A tolarange of plus l/8-inch ox
minus L/16-inch in actual thicknesses specified in ASTM € $85 will be pen~
mitted {see 4.5.2.3}.

3.4 Physical reauirements, Pipe insulation shall conform to the
roquirements specified in table 1.
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Table 1II. yeguire Lo,

thsical
Reguirements

153.0

i Thermal conducctvtcy {aversge),
; Btu/hr, %2 deg ¥ at meen
tamparatarﬁ of:

200°F

300°F

&0 F

560°F

600 F

70G*F

! Weight loss by tumbling,
loss in welght {average}
percent max.

after first 10 minutes
After gzecond 10 minutes

Modulugs of rupture (average),
15/in® minimum

Changes under soaking heat for
6 hours at 1200*F,
Lipear shrinkage {average)
percent, mex.

Y fhree times density {(pounds per cubic foot {ibs/ft’}} of the sample
tegted.

3.5 Simulative service. Thermal pipe insulstion shall not warp, crack
or show ogher visible changes. Minor sugrface «racke that do not propagate

more than 1/6-inch internally from the hotr face surface of rhe pipe insulation
shall be distegarded {see 4.5.9}.

3.5 Tire resistance snd sndke densivy. The "fiwished dosulurion ghall
conform to the fire resistance and smoke density reguivements sst forth in
MIL-STD-1623 (sea 4.5.8).

3.7 Compatibiliry. The insulation material shall be compatible with
thermal imsulation cement conforming to ASTM £ 449 and with high temperature
thermal insulating cement cenforming to MIL-C-2861, Without the application
of & primer, the cements zhall readily adhere to the insulation segments and
form a smooch, protective surface. Rrying cime for each cement after
application shall not exceed ? hours {(see 4,5.103,

3,8 Apnpearance and workmanshis, Insulation shall be free of defects in
appoarance and workmanship {see 4.5.2.4).
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3.9 § d 2 . The contracting activiry shall
be provided a materisl smafety data sheet at the tima of contract award, ‘The
M5DS shall be provided in accordance with the requirements of FED-STD-313.
the MSDS shall be included with each shipment of che material coverad by this
specification (seve 6.3).

3.10 Recovered mateviais. Unless otherwisé spoclified hereln, all
material incorporated in the products covered by this specification shall be

new and may be f2brirated using mscerials produced from recovered materisls to
the maximum oxtent practicable with jeopsrdizing the intended use. The term
*racovered materialg” means macerials which have been collected or recovered
from soiid waste and Teprocessaed Lo bacome a source of raw materiais, as
opposed to virgin raw materfizls. None of the sbove shall be interpreted te
mean that the use of usad products ig allowed undeér ¢his specification uniess
othorwissy specifically specified.

3.11 Toxleipy. ‘the material shall have no sdverse affact on the health
of persomnel_when used Ffor ity intended purpose {sge 6.1 and 6.6). Questions
pertineny to this e¢ffecr shall be referred by the concracting activicy to the
Bureau of Medicine end Surgery (BUMED) whe will act as an advisor to the
cantracsing accivicy.

4, GUALITY ASSURANCE PROVISIONS

4.1 Responsibiliry for jnspectieon. Unlegs otherwise specified {n the

contract or purchase order, the contracter 1s responsible for the performance
vf a1l inspection requirements {examinations and tests) as specifisd heroin,
Except #s otherwlse specified {n the contract or purchase order, the cone
rractor may use his or any orher facilities sulrable for the performance of
the inspection requiremencs specified hereln, unless disapproved by the
Covernment, The Covermment reserves the right to perform any of the inspec-
tions ser forth in the specifications where such inspections are depmed
necessary Lo ensure supplies and services cenform to prescrided reguirements.

4.1.1 HRespopsibility for compliance., Al items ghall meet all require-
ments of sections 3 2nd 5. ‘The inspection set forth in this specification
shall become a part of che contractor's overall imspection zystem or quality

vregraw. The sbsence 0f sny inspection vequirements in- che specification

shall not relieve the concractor of tha responsibilicy of ensuring thev all
products or suppiies submitted o the Sovermmaeny for acceptance comply with
ail reguirements of the contrvact, Sampling inspection, &s part of the manu-
Facturing operstions, iz an aceepteble practice o ascertain conformance o
requirements, however, vhis does not authorize submission of known defective
waterial, either indlcarved or actusl, nor dees 1t cowmmit che fBevermment to
accept defective material,

4.2 Classifiecatiog of inspaccions, The Inspessrion requirements

specified herein ave clussified gy follows!:

{a) GQualification inspection {ses & 3},
(b) Quality conformance inspoction (see 4.84).
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&.2.1 Ipspoetion conditions, inless otherwlse speeified (see §,2}, &
inspections shall be performed in accordance with the conditions spacified
herefn.

4.3 Qualifieacion ipspection. Qualificaticon inspection shall consiat

of the exawinations and tests listed in teble X, Qualifization tests shall
be conducted at & lsboravory satisfactory te the Naval Sea Systems Command.

Table 1T, Qualification inspection.

D ehAAAAAAAAA A ) % PR

4444444444444 =

Inspection Raguirement tast mothod

: Certification
Mazerial . 2. and visual
Pimensionsg
Dangicy
Thermal conductivicy

¢ Welgho loss by tumbling

| Modulus of ruptuvs

| Changes under sosking heat- {6 bhrs.

| ac 1200°F), linaar shrinkage

| Fire resistance and smoke density
Simulative performance

| Compatibility

| Material safery gata shaet

.3.% Qualifjcerion sampla. Three ssmples for qualification teats

shall be selected and sublected to the tasts of 4,5.2, 4.5.3, 4.3.3, and
.4,5.7; and one sample for the tasts of 4.5.4, 4.5.8, 4.5.2 and 4.3.10,

5,3%3.2 Retention of gquelification. The contracter shall conduct

qualification examinations end tests every 3 years snd shall submit the
vasults te the Naval Sea Systems Command {sew 6.4},

4.4 Duality conformance inspection, Quality conformance inspection

shall consist of “the sxaminacions and tegrs Iisted in tabla 1Y (zee6.33.

1t
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Inspection fest mathod

Certificarion

{ Material : 2. and wvisual
Bimenzions

i Densicy

i Thermal conducnivity

| Weight loss by tunibling

H Modulus of ruplure

J Changes under scaking heat- (6 hys.

¢ at 1200°F), linear shrinkage

| Fire resiscance and smoke density

¢ Simulative perfovmancs

¢ Compatibility

| Material safety data sheer

| Appearance and workmanship
Packaging

4. 4,1 iot. Por purposes of inspeation sampling, & lot is defined as
21l insulation sections of one Bize produced in the same facilicy. under the
same conditions and from the same matarials.

¢ £¢ 3 Ipe As 8 minimum, the

. contractor shall seiact’. & sampla quannit:y of insulation Sections from each lot
in accordance with table IV angd subject the semple sections to the examing.
ticns and tests listed in table IIX. 1f one or more defects are found in any
sampie, the antire lot shall be rejected. The contracney has the oprien of
screening 100 percent of the lot for the defactive characceristic(s), or
previding a new lot which shall be inspected in accordance with the ssapling
plan herein.

Table IV. Samplips for quality conformance inspection.

2 te 28
26 vo 50
31 to 90
91 to 150

« 3151 to 289
28% to SO0
501 to 1200
1201 co 3200

3203 to 10000

10001 snd over
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%.5 Zesta,

4.5.1 Conditioninz samples. Test specimens shall be gonditionad by
drying to constant weight in an oven at a temperature of 213°F to 2350°F.

4.5.2 Dpimensipns,

4.5.2.% Langch. Length shall be getermined in accordance with ASTH C
302 {see 3.3,1).

%.5.2.2 Dismeter, The inner diameter of the pipe insulation shall be
datermingd in sccordance with ASTM C 585 {see 3.32.2}.

4.5.2.3 1Thiskagess., Thickness shall be determined in accordance with
ASTM € 302 {smee 3.3.3),

4.5.2.4 Appenrance snd workmanship. The pipe insulation shall be
exemined ro determine that none of the following defects exist {see 3.8):

{a) OCrpcked or broken langths,

(b} Friable or lumpy surface,

{e} Inner core of insuiation not concentyric wirh outex
cylindrica)l surface.

{2} Edges not plane,

(e} Longitudinal cut surfaces not plane.

(£} Excessive voids.

{g} Warping,

{h) Form mot as requirved,

4£.5.3 Densircy. The density shall be determined in accordance with
ASTM € 307 (see tahlo 1).

4.5.5 Therpal conductivity, Thermal conductivity shall be determined
in accovdance with ASTH € 335 (see table 1).

4.5.3% Weight loss by gumbling. Weight loss by tumbling shall be
datermined in accordance with ASTHM € 421 (see table I3}.

4.5.6 MHodulus of runture. Hodulus of rupture shall be determined fn
necordance with ASTIM C 446 {cee table I).

4,57 Physiy 4 ar_sonking, Specimens shall be weighed
and measured, Thu specimens shaii then ba placed in an electrically heated
oven and subjected te 1200°F for 6 hours. The specimens shall then be removed
from the oven, cooled to room temperature, and tested to derermine iinear
shrinkage in sccordance with ASTM € 356.

46.5.8 sistanes and de . Specimens shall be tested in
accordance with test methods and requivements set forth in MIL-STD-1623,

4.5.9 Simulative performance, Simulatlve performance shall be deter-
mined in accordance with ASTH € 411 (see 3.5). Exposure temperature shall be
1200°F.
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4,5.10 Comparibility. A §-inch section of pipe ingulation, 1.172
fnches thick, shail be uniformiy surface coarved while sr room temporature,
with approxiwately & 1/4-inch layer of finishing cement in accordance with
ASTM € 449. Drying time under arbient afxr tempsrvature conditions shall be
gater-mined. This tesp shall be repeated wich a second pipe section using &
cement in accordance wich MIL-£.-2861. The dxying time for this cement shail
also be datermined.

5. PACKAGING

{The packaging requirements specifisd herein apply only for direct
GCovernment acquisition. For the oxtent of applicability of the packaging
requiraments of referanced documencs }isted in sectien 2, see £.8),

%.1 Genergl.
5.1.1 Nevy f;gg;re;gxggnt reguivemsnts.

(a) ZIxeared lumber and plywoond., Unless otherwlse specified (see
6,2}, all lumber and plywood inciuding laminated veneer
material used in shipping container and peilet consuructien,
members, blocking, bracing, and reinforcing shall be fire-
retardant trested material conforming ve MIL-L-1914C asx

Eollows: -

Levels A and B - Type I + weather resistang,
Gatepory L - genersl use,

Leval € . Type I - totnweather resistant.

Cavegory 1 - general use.

{(by [Fiberboard. Unless orheryise specified (sae 6.2},
fibarboard used in the construction of class-domestic, non-
weather resistant fiberboard and cleated fiberboard boxes
including interior packing forms shall meet the f{lamespread
index and the spe¢ific optic density reguirements of PPP-¥F-
320,

-3.2 Praseryvation. Nor spplicable,

5.3 Packine. Packing shall be level A, 8, C. or commercial as
specified {sae 6.2).
$.3.1 QCeneral requirements for ievels a, B, and ¢, <Contalners selected

(see 5.3.2) shall be of minimum weight and cube conaiscent with the protaction
raquirad, of uniform size, and contain quanvities of llke material (see 3.3}.

5.3,2 lgvels A B, and ¢ containers., Insulation shall be packed in
exterior shipping containers for cha level of packing specified (sae 5.3), in

accordance wirh exterjor shipping contalner reguirements of MIL-STH-2073-1,
appendix C, and hereln, Unless otherwise spacified (see 6,2). container
selection and optlons shall be at the contraccor's option.
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5.3.2.1 (losure and pross weight,

5.3.2,1.1 Closure, Container clesure, reinforcing, or banding shall be
in gaccorvdance with the applilcsble conteiner specificstion or appendix therete
sxcept that weather-resistant Fiberboard hosesa shall be closed in accordance
with method V and reinforced with nenv-metallic or tape banding and domestic or
fire-ratavdant fibarboard boxes shall be closed in accordance with method I
using pressure sensitive rape.

%.35.2.1.2 Weight. Woed, plywood, and cleated type conusiners encesding
200 pounds gross weight shall be modified by the addition of skids in
accordance with MIL-S$TB-2073-1 snd the appllcable containey specification or
appendix theratoe.

5.3.3 Copmercigl. Insulation shall be packed for shipment in accoxd-
ance with ASTM B 3951 and herein.

5.3.3.1 Ceontainer modificarion. Shipping contalners exceeding 200
pounds gross weight shall have & minimun of two, 3- by 4-Inch nominal woed
skids 1aid flat, or 2 skid or sill type base which will support the material
and facilitate handling by mechanical handling equipment during
transportation, storage and stowsge.

5.4 Marking levels A, B, C. and gommercial. In addition to any special
marking required (see 6.2 and herein), shipping containers shall be warked

including bar coding for shipment, stowage and storage in accordance with HIL-
STD-2073-1, appendix F. 1In additiop, contaipers shall be marked “INSULATION
FREE OF ASBESTOS AND CERAMIC (REFRACTURY) FIBERS" {ses 3.2.1).

5.5 HMareriasl safery dats sheet. & copy of the mavevial safety data
shenr (MSDS) shall be attached to the shipping document for each destinstion

{see 3.9).
&. NOTES

(This section contains infoxmetion of & ganeval ¥ explanatory nature
that may be helpful, but is not mandatory.)

%.% Inzendied uge. The thermal insuiavion is to provide for piping
operating at surface temperatures up to 1200°F,

6.2 Agqulsition requirements. Acquisition documents must specify the
following:

{a} Title, numbar, and date of the specification.

{b)} 1Issue of DODISYE to be cited in the solicization, and if
required, the specific lgsue of ingividual documents
referenced {see 2.1.1 and 2,2).

{¢) Nominal iron pipe size, and nominal thickness {see 3.3.3).

{d) Inspection condicions, if different (ses 4.2.1},

{e} When fire-retardant material is not regquired {ses 5.1.1(a)
ang {b)),

{f) Llevel of packing raguired (see 5.3).

16
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{g) Container selection and options (£ achéxdth&n the
contractor's {ses 5,3.2}.
{h} Speciel marking vequired {see 5.4).

: f 8 ] sz,  The foliowing deta require-
aencs shouid be considaxed when this spactficacion is applisd own a consact.
The applicable Data Ytem Description (PID's) shouid be reviewed in conjunction
with the specific acquisition ro ensure that only essantisl data are
raquegted/provided and that the DID's are tsilorsd to refliect the requirements
of the specific acquisition. 7o insure correct contractusl application of the
data reguirements, a Contract Data Reguivements List (DD Forwm 1423) must be
prapared to obtain the data, except where DoD FAR Supplement 27.475+1 exezpls
the requirements for a DD Foxm 1423,

Reference ) Sypgesteod
parapreph RID numbex Bip Title . ZTailezing
4.4 DI-T-2072 Reports, Test v

The above DID's wexe those cleared as of the data of this specificarion. The
current issue of DoD 50310.12-L, Acqulsition Management Systems and Data
Regquirements Control List (AMSDL}, must be researched o gnsure chat only
current, cisared RIP’s are clted on the DD Foxm 1423,

6.4 Quelificarion. With respest to preducts requiring gualificaciom,
avards will bo made only for products which are, at the time of award of
contract, qualified for inclusion in Qualified Products List QPL Ne. 2781
whather or not such products have actuslily been so listed by that date., The
attention of the contractors is callad to these requirsements, and manufac.
turers are urged to arrangs to bave fhe produsts that they propoze to offer to
the Federal Government tested for qualification in order that they may be
el{igible to he auarded contract$ or purchase orders for the products covered
by this specification. The activity responsible for the Qualified Products
List is the Naval Sea Systems Command, SEA 51222, Departwent of the Navy,
Weshington, BC 20362.5101, amd informecion pertaining to qualifigation of
products may he obtained from thatv activity. Application for qualificatlion
tests murst ba mada in accordance with "Provizions Coverning Qualification 5B
sll

{Copien of “Provisiens foverning Qualificavion §D-6" may .be obrained
upon applicatior to rhe Standardization Pocuments Order Dask, 8ldg. 4D, 700
Robbins Avenue, Philadelphia, PA 193111-5%084}.

. 8.3 Baterinl Safavy Batn Shects, Contracting officers will identlfy

thoge activities requiring copies of completed Material Safetry Data Sheets
prepared in accordance with FED-STD-313, The pertinent Sovermseat maiiing
eddregses for submission of date are Y{sted in FED-STD-313,

6.6 Ioxicity To determine cenformence ko requiresents of 3,11, tha
wanufzenurey of the materisl should disclose the formulation of his product to
the Buresu of Hedicine and Surgery {BUMED), MER 242, Washington, DC 20372.

The dlsclosura of propriesary informacion, which will be held in confidence by
RUMED, should include: the pame. formula, and approximate percentage by

il




HIL-X.2781F

welght and volume of each ingredient in the product; the rasults of any toxi-
cologlcal testing of the product; fdentification of ita pyrelysis products;
and sny such other information us may be needed to permit an accurate
appraisal of any toxicicvy problem associated with the handling, storage,
application, use, disposal, or combustion of the material. Information sub-
mitted should be clearly marked or identified as vo its being provided in
conpaction with qualification under MIL-I-27B1. -

6.7 Certificavion, <Conslderation should be ziven ro including cerui-
ficaces of compiiance with each shipment of insulation, Cerciffcarves should
indicate successful completion of the individual tests of the gualiicy
conformance ingpection. '

6.8 Jub-coentracred materisls ang payrz. The packaging requirements of
referanced documents listed in section 2 do not apply when materlal and parts
are acquired by the contractey fox incorporavion inte the equipment and lose
their separate identity when the egquipment is shipped.

$.9 Subiect serm {key word) listing,

Conductivity, tharmal
Bensiny, smoke
Resistance, firve

6.10 Chanpes fro re : . HMarginel sorations ave not used in
this revision to lgentify changes with respect te the pravicus issye due to
the extensivenass of the changas.

Custodians: Preparing activity:
Army - WE Navy - SH
Ravy - SH {Project 5640-0481)

Ailr Torce - 84

12
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