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MILITARY SPECIFICATION

CEHENT, IRSULATION, HIGH TEMPERATURE

Thie specification {3 spproved for use by all Departments and Agenvies
of the Department of Defense,

1. Scofk

1.1 Scope. Thic specification establishes the requirements for high
temperature insulstion cement for thermal control of irregular surfaces and for
piping operating at temperstures between 100 and 1800 degrees Fahrevheit ("F).

2, APPLICABLE DOCUMENTS

2.1 goyermment docunents.

2.1.1 Boaclification and srandavds  The following specification and
standards form a part of this specificsrion to the extent specified herein.

Unless othervwise specified, the issues of these documents shall be those listed
in the {ssus of the Depsrtment of Defense Index of Specificatlens and Standards
{DODISS) and supplement thereto, cited Iiun the sollcitation.

SPECIFICATION

FEDERAL
Uu-$-48 - Sacks, Shipping Paper.

a

STANDARDS

FEDERAL
FED-§TD-313 - Materisl Safety Data, Transportation Dats and
Disposal Data for Hazardous Materials Furnished
to Government Activities,

Beneficial comments {recommendations, additions, deletions) amd any pertlnent
data which may be of use in improving this document ghould be addressed to!
Commander, Haval Sed Systems Command, SEA $522, Department of the Ravy.
Washington, DL 20362-5101 hy using the self-addressed Standardization Dozurent

Improvement Proposal (DD form 1426) appenting at tht end of this decument or by
jetyer, . .
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HILITARY

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

RiL-STD-12% - Marking for Shipment and Storage.

MIL-STD-347 - Palletizeg Unit Loads.

MIL-STR-3423 + Fire Performance Regquirements and Approved
Specificationsy for Interfor Finisn Materials and
Furnishings (Naval Shiphoard Use).

2.1.2 Other Government nubifcation, The following other Government
publiication forms a part of this specification to the extent speclfied herein.
tnless otherwiss specified, the {ssue zhall be that in sffect on the date of the
sollcitation.

.8, COAST CUARD
USCC 164.009 . incombustible Materials for Merchant Vessels.

{application for copies should be addressed o the Commandant (MHT), U.S.
Coast Cuard Hamdquarters, 400 Seventh Streetr, $.W., Hashinpten, DC 20013.)

(Copies of ppecificatlons, standards, and othayr Govermment publications
requlired by contractors in cosnection with specific acquisitien funcrions should
be shrtained from the contraeting activicy or as direcred by the contracting
setivity.)

2.2 Othey publications. The fellowing documants forxrm a part of this
specification to the extent specified hersin. Unless otherwise specified, the
issuas of the documents which are DoD adopted shall be those listed fn the issue
of the DoDISS specified in the soliclitarion. Unless otherwise specified, the
{ssues of documents not liscted in the HBoDISS shall be the issue of the
nongovernment documents which {s current on the date of the seifcitation.

AMERICAN SOCIETY FOR TESTIRG ARD HATERIALS (ASINM)
A 0% - Standard Specification for Steel, Strip, Carbonm, Cold-

Ralled. {Dob adopted)

Standard Test Kethotis Tor Duvering Capacity and Volums

Chiange Upon Dryfng of Thepmal insulating Cement,

¢ 177 - Stapdard Test Hethod for Steady-State Heat ¥Flux
Heasurements and Thermal Transmission Properties by
Meane of the Cuarded-Hot-Plare Appavrarus. (Dol adopted}

¢ 333 ~ Standard Test Method for Adhesion of Dried Thexmal
Insulating or Finighing Cement.

C 354 + Standard Yest Method for Compressive Sirsngth of Tharmal
Ingnlating or Finish Cemenz.

C 356 - Standaré Test Method for Linear Shrinkage of Preformed
High-Temperature Thermal Insulation Subjected to Scaking
Heat.

€ 405 - Standard Practice for Estimating Censistency of Wer-Mixed
Thermal Insulating Cement,

€ 431 - Standard Test Method for Tumbling Friabllivy of Preformed
Block-Type Thermal TInsuiation,

D 3951 - Btandard P!nrtice for tomnercial Pﬁckaging
{Boh 2dopted) .

€ 168

+
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(Application for coples should be addressed to the Amerjean Soclety for
Testing and Matexrials, 1916 Race Street, Philadelphin, FA 13103.)

(Nongovernment standards and other publications avre normaily aveilable from
the organizatvions which prepare or which distrlibute the docwments. These
documents aiso may be availablie in or through libraries or other informatiomal
servigeas,) '

2.3 Qrder of precedence., In the event of a conflict between the text of .
this specification and the references cited herein {except for assoclared detail
spectifications, specification shects or KS standards), the text of thle
specification shall take pracedence. Nothing in this specification, however,
shall supersede appifcable laws and regulations uniess & specific exemption hes
been obtained.

3. REQUIREKENTS

3,1 Fivst srticle, then specified in the contract or order, & sample shalil
be subjected vo first article inspection (see &.3 and 6.3).

3.2 HMagagilal. The insulation coment shail be composed of a dry mixture of
heat-resiztant material of yoek or minersl fiber and clay binder, thoroughly
mixed to obtaln uniferm distribution of the ingredlents, The insulation cement
shell not contatin asbestos, ceramic (refractory) fibers, or free silica, When
specified in the contract or order, & certificate of compliance shall be prepared
{se¢ 6,2.2). The composition of the cement shall be such that, when properly
mixed with fresh water, it can be mpplied with & tyowel or by hand (s5e8e 4.5.1).

3.3 Physical reguiraments. The cement shall couform to the physical
requirements shown in vtabls %,

TaBLE I. Rhysical xequlrements.

Charecteristic Requirement Test

Treweling consistency,

percent deformation 35.55 4.5.%
inches of penetration 7-9
Coverage (wet) {min} 5.0 4.5.2

fcz, 1 in¢h in thicknass/
100 )b of dry cement

Coverage {(dry) (min} 30.0 %.5%.2
ftz, i Inch in thickness/
100 1b of dry cement

Snrinkage (volumetrie) 15.0 4,5.2
max wet wo dry, petrcent
Density 0.0 4.5.3

max ib/eublc fr after being

nelded sngd dried
Compressive strangth 10.0 4.5.4
Cmin 1B/in? et 5 percent

deformation C
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TABLE I. Physical recuirements. - Continusd
Characreriscie Requirenent Tegt
#echanical stebility 4.5.%
max percent loss In weight
after firset 10 minutes 43,8
afrer second 10 minutes 66.0
dry ndhesi%n to steal 4.0 £.5.6
min lb/in
-inear shrinkage 4.%.7
max percent after 6 hours
ot 750°F 1.0
at 1Z00°F 2.0
at 1500°F 3.0
Thermal conductivity 4.5.8
max 8tu in/hr £r2 degree
Fahrenhell, &L & mean
temparature of
200°F D.70
SOB°F .85
Fitliag .95
Corrosion of steel None 4.5.9
Tire resistaence See MIL-STD-1623 4.5.10
3.3.1 teate of compliance, Nen-combustibie materlial for fire

resistance shall be V.8, Coast Guard approved. When specified in the vontract or
srder, a certificate of compliance shall be prepared (see 6.2.2}."

3.4 Magexisl sefety dnta sheet. The contracting sctivity shall be provided
a materlal safery data sheer {(MSDS} at the time of contracr award. The MSDS is
Form QSHA.20, found in and part of FED-STD-31%, The ¥SDS shall be Included with
each shipment of the material covered by this specification {see &£.4).

3.5 Toxieplty. The material shall have no adverse effect on the health of
personnel when used for its intended purpose as stated herefn (see 4.5.11 and
6.1}, Questions pertinent to this effeer ghall be referred by the contracting
activity to the Naval Hedical Command (JWAVMEDCOM), who will act as& an advisoer to
the contraeting activity,

4. QUALITY ASSURANCE PROVISIONS

4.1 Besponsibility foy inspection. Unless otherwise specified in the
contract or ordex, the contracror is responsible for the performance of all
inspection requirements as specified herein, Except ss sthervize specifiled in
the centzact cr order, the contractor may use his own or any cther facilities
suftable for the performatice of the iInspection requirements specifled herein,
unless disapproved by the Government. The Gavermment reserves the right to
perform any of the (nspections set forth in the specification where such

inspactlons are doemed necessary to sssure supplies snd seyvices conform to
prescribed requirements. :




MIL-C-2861E

4.1.1 Responsibility for complispee. ALl items must meet all requirements
of sections 3 and 5. The inspection set forth in this specification shall become
a part of the contractar’s overall ingpectiom pystem of gusglity program. The
abgance of any inspection reguiremenis in the specification shall not relieve the
contractor of the responsibility of assurippg that all products or supplies
submitted te the Government for acceptance comply with ail regquirements of the
contract. Sampling {n quality conformance does not suthorize submission of known
defective material, either indicated or actusai, ner dees it commitc the fGovernment
te acceptance of defective material,

4.2 Classifisagion of Inspegrions., The inspectlon requirements spacified
hersein are classifled as follows:

{a) First article inspection {see 4.3).
(b Qualley conformance fnmepection {see 4.4},

4.2.1 Inzpection conditiens, Unless stherwise specified {see §.2.13, all
inspections shall be performed in accordance with the tast conditlons specified
herein.

4.3 First article inspection. First article .inspection shall consist of
the examination &nd tests specified in table 11,

TABLE TI. First ayxticle inspection.

Inspection Reguirement Test
Traweling conaglstency 3.3 4&,5.1
Coverage (wet) 3.3 %.5.2
Coverage {(dry) b 5.5.2
Shrinkage {(volumetric) 3.3 4.,5,2
Densicy 3.3 4.5.3
Compressive strength 3.3 L.5.4
Hechanical atabilicy 3.3 4.3.5
‘Pry adhesion to sreel 3.3 s 5 b
Linear shrinkage e Y 4.,5.7
Thermal conductivity 3.3 4.5.8
Corrosion of steel 3.3 4.5.9
Fire vesisvance 1.3 4.5.10

4.3.1 Flre: arvicle inspectlon report. Waen specified In the contraer or

order, a first article inspection report shall be prepared (see 6.2.2).

4.4 Qus - o

=3 nfermance
be as specificed in ¢

nfiey Quality conformance inspections shall
eble III.
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TABLE LI1. Qualiy confopmancs.

Ingpedtion Regquirement Test
Troweling consistency 3.3 4,53
Coverage {wet) 3.3 4.5.2
Goverage {(dry) 3,3 4.%.2
Shrinkape (velumetric) 3.3 4.5.2
Pensicy 3.3 4.5.3
Compressive strength 3.3 4.5.4
Dry adhesion to steel 3.3 4.3.86
Linear shrinkage 3.3 & 8,9
Thermal conductivity 3.3 4&.5%.8
Goeryosion of steel 3.3 4.%.9
Fire resistance 3.3 4.5,10

4.6.% Sampling.for suslity conformanse inspection. Sawpling for quality
conformance inspections shill be performed {n accordance with MIL-STD-105, except
where stherwlse indicated. & random sample of bags of cement sheil bdbe selected
from each lot coffersd for examination st lnspection level 1I, The acceptable
quality level (AQL) shall be 2.5 percent defective, For purpogses of sampling, av
inspecrfon Iapr shell consist of a1] marterfal offered for Aellvery &r cws time.

4.4.2 Ixaminstion of filled conmiminerz. A random sample of £illed
containers shall be taken from zach lot I sccordence with MIL-$ID-1D5 st
inspection lavel T and acceptable quality level 4.0 percent defectlve to vexify
compliance with requirements regarding fill, closure, marking, and all other
requirements not involving tests. Contalners shall be examined for defects of
construction of the container and the closure, for evidence of leakage, and for
unsatisfactory markings: each sample filled contalner shall also be weighed to
determing the amount of contents, Any container in the sample, having one or
more defects, or under required 111, shall not he offered for delivery. If the
number -of defpctive contebners g .any sample cexceeds the acceptance nusbex for
the approprigte sampling plan as specified in MIL-$TD-105, this shail be cause
for rejection of the lot represented by the sample.

45.4.3 Testing. Sample cuntainers shall be szlected at random from each
inspection ler &x follows for the teste specified In 4.4, There shall be no
evidence of Fallurxe to meer the gpecified reguivement,

ot size Sample size
15 or less 1
is to 300 2
a0 o §#00 3
801 and pvey 4

.44 gualisy copformance inspection repoxt. Woen specified in the

cantract oy nrder 4 quality confermance inapection report shall be prepaved
{see 6.2.2Y. - . :
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4.5 Tests.

4.5.1 Water.cement ratio fof npropey troweiing consistency. A weighed
guantity of dry cement shall be mixed with a welghed guantity of water to
determine the water-cement ratlec for satisfaccary troveling consistency in
accordance with ASTM & 405,

%.5.2 pa g g¢. The coversge capacity
and volumetyic shrinkage shall be detarmined in acccrﬁanca with ASTM C 166.

4.5.31 Pansity. Molded specimens shall be air dried for 24 hours, and then
dried at J00'F in an electric oven to constant weight. ‘Then the density shall ba
computed on the oven-dried volume, '

6.5.4 Comprassive stropgeh, Compressive strength shall be determined in
sceordance with ASTM C 354,
4.5.5 Hechanical stabiliry., Hechanical srabllity as neasured by weight

loss mhail be determined in atcoréance withh ASE4 € 42).

4,56 Dry adhesfon to stesl. Dry adhesion to . steel shall be determined in
accordance with ASTH © 353,

4.5.7 Livesr shrinkage. Linear shrinkage shall be determined in accordance
with ASTH € 356, at the temperature and duration specified ip tablie I.

4,5.8 Thermal conductivity, Thermal conductivity shall be determined in
accordance with ASTM € 177. This test need only be conducted 1f, within 2 years
prior to the last test approval, the satorial has not been tested and found in
sonfprmance to 3.3, or the materipl being offered for delivery is nor
mamtfactured the game in all respects as that previously tesred,

4.5.9 slon-yrasist roperriesa. Cement in troweling form shall be
applied to a polishad steel test plate conforming to ASTM A 109 and measuring 4
inches wide and S inches Long. The test platve shall be of ¢lesr finish, cold-
ralled surip stedl, T 020 Inch €iick, American quelity gquarter hard, temper
number 3, welghing 0,85 pound per sguire foot, The cement shall bhe bullt up te w
3-inch thickness on the test plate in a wooden mold 4 inches wide and 5 inches
long and allowed to stend ab room temperature for 30 days. Then the material
shall be removed from the test plate, The tost plate shall be immediately
cleansd with water, wipsed dry, and examined for corrosisn. Any pitting, fleking,
or rusting of the stesl plate suxface ghall be considered evidence of corrosion.
Corrosion along the edpes of the plarve shall be disregarded,

4.3.10 Fire resistance. The cement shall be tested in accordance with USCH
164 .00%. This test only needs to be conducted Lf, within 2 yeaxs prior to tha
last test approval, the material has net heen tested and found Ln confermance to
3.3, or the material belng offered for delivery is not manufsctured the same in
#1l regpects as That previously vested,
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4.5.11 ZFoxicity. To determine conformence to 3.5, the manufactureyr of the
material shall disclose the forsulstion of his product vo the Hawal Medical
Command, MEDCOM-242, Washingtor, PC 20372, The disclosure of proprietary
informatien, which shall be held in confidence by the Navel Hedical Command,
thall inelude the name, formula, and approximate percventage by weight and voluse
of each ingredient in the product; the resulte of any teoxicoleugical testing of
the product; identification of its pyrolysis products; and any such otherx
information as may be needed To pernit an accurate sppraisal of any toxieity
probliem assosiated with the handiing, steorage, spplication, use, disposal, or
combustion of the materisl. Information submivred shall be cloariy marked or
tdentified to show 1t ls being providad in connection with HIL-C.-2881,

4.6 Inspection of packaging. Sample packs, and vhe inspection of the
packing and marking for shipment, ztowsge, and storage shall be im accondance
with the raquirements of ssction 5 and the documents specified therein.

3. PAUKAGIRG

{The packaging requirements specilied heraiu apply for direct Coveprmment
acquisition.)

5.1 Packing. Packing shall be level A, B, ©, or commexcial as specified
{see £.2.1).

5.3, levels Ao and B, The cement shall be packed in gquanticies of 50
pounds in paper shipping sacks conforming to the level A packing requirements
specified in the appendix of UU-$-48. Sack numbexr shall be as applicable.

5.1.2 level €. ‘the cement shall be packed in guantities of 50 pounds in
papeyr shipping sacks conforming ve the level B packing regquirements specified in
the sppendix of UJ.5-48. Sack number shali be as appliicable,

5.1.3 Commercisl. The cement shall be packed in $0-pound guantities in
accordance with ASTM D 3951,

Sk Pallistized unit loads. When speclfied (see 6.2.1), shipping contalnexs
shall be palletized in accordance with HIL-STD-147,

2.3 Harking.

5.3.1 levels A. B, and €. 1In addition Uo any special markings required

{zee 6.2.1 and heratin), markings (inciuding bar coding) shall be in accordance
with HIL.STD~129 and ©3-3$-48,

5.3.2 Gommercisl. In addition to any special markings required (see 6.2.1
and herein}, marking shall ba In accordance with ASTN D 3931, and bar coding
shall be in acceordance with MIL-8YTD-129,

>.3.3 3pecial marking. Each uult pack {paper sack) shall be marked “Free
of aAsbestos, Ceramic (Refrectory) Filbers, and Free Silfca”.
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6. XNOTES

6.1 intended use. This fnszulation cement msterial is intended for use on
hested piping and equipment, “Yhe cement can be used over irregular shaped areas
whers the use of elther pipe or block insulation may be fmpwaeticel; for exawple,
Insulacion for small fittings and for hot patches.

6.2 Qrdering.duba.

§.2.1 Agguisitfon resuirements. Acquisition documents should specify the
following:

{2) Title, number, and date of this specification.

(b} Inspection condltions, if other than as specified (see 4.2.1).
(¢} level of pscking required {see 5.1},

{d) then palletization is required {see 5 2).

{a} Speclal marking required (see 5.3.1 and 5.3.2).

6.2.7 bags raquiremenre When this speeificagion Is used in an acguisition
and dats are required ro be delivered, rhe darz requiremants ifdenvified below
shall be developed as specifiled by an approved Data Item Description (DD Forns
1664) and dalivered in accordsnce with the zpproved Contract Data Requirements
List (CDRL), incorporated inte the contract. When the provisions of SoD FAR
Supplement, Part 27, Sub-Part 27.475-1 (DD Form 1423) are {invoked and the b Form
1423 is nov used, the data specified below shall be delivered by the contyactolr
in asccordsnce with the contyxaet or purchsse order requirsments. Deliverable data
required by this specification are cited in the foljowing paragraphs.

raph Pats requivement fitle Appiicsble DD no, Qprion
2.2 and 3.3.1 Certificete of complfience pr-g.2121 voro
“.3.1 First article inspection DI-%-4902 —ee
: Tepore
4. 4,6 Inspection and test reports BI-T-532% nn

{Data item descriptlons related vto this specification and idenvified in
gection £ will be approved and listed 2s such in Dab 5016,12-%, AMSDL. Copies of
data frem desceription reguired by the contracrers in connecnian with specific
acquisition funcrtions should be obtained from the Haval Publications snd Forms
Center or as directed by the contrascting officer.)

6.2.2.1 The dava requirements of 6.2.2 snd any task in sectionz 3, 4, or &
of this specificarion cequired to Be performed to meet s data requirement may be
walved by the contracting/acquisition activity upen certvification by the offeror
thar identical data were suvhbajtved by the offeror and accepted by the Government
undey a previous contract for identical item scquired to this specification,
This does not apply to specific data which mey be required for each comtract
regardless of whether en identical item has been supplied previously (fer
example, test reports).
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£.3 First article, when a first article inspection s required, the item
nhould be s first arsicle sample, The first article should consist of one unit.
The contracting ¢officer should include specific instructlon: in scguistrion
documenty regarding arrangements for examinations, approval of first arcicle test
results and disposition of f£irst arricles. Invitations for bids should provide
that the Covermment resexves the vight to waive the reguirement for samples for
first article Inspection to those bidders offaring a product which hes been
previcusly acquired or tested by the Goversmment, and that bidders offexring such
preducts, who wish to rely on such production or test, sugt furnizh evidence with
the hid that prior Government approvel is presently appropriate for the pending
contract.

6.4 Maptertal safery dara.sheet. Contracting officers will identify those
asctivitien requitring copies of completed naterial safety data sheets (MSDS)
prepared in accordance with FEL-S$ID-313. The pertinent Government msailirg
address for submissioen of data are Iisted in FED-STD-313. In ordex to obtain the
MSHS, federsl scquisition regularnion (FAR) clauge 52.223-3 must be in rhe
contract,

6.5 gSublect term (key word) listing,

Canairtency
Thermal cenductivity

6.6 Changes from previous lssue., Asterisks are not used In this revision
te Ldentify chanpes with resapect to the previous issue due to the extensiveness
of the changes.

Custodians: Preparing sctivity:
Army -~ ME Navy - SH
Navy - SH (Project 5640-0448)

Adr Force » 89

Review activity!
Arvmy - NI

10




INSTRUCNORS: Tn a vontinking effors 3o rake vy standirdivatioz documents betiet. ho DUl provides s fovm (oY wae in

mitting cormmenis And sugrestiona for imsprovemenit. Al users of military standardization doetment are invited to provide
—FEMiicns. This fores may be delached, Tolded along the tnes indicnted, taped siang the loase edge {DO NOT STAPLE), end
nsailed. 1n bloek 5, be as specific s poseibie sbowt particular ptoblem areas such an wording whick reguired interpretation, wae
too Figid, reatnictive, loose, ambimnous, or was incompakilie, and give proposed wording changes which would alisviaie the
probiarma, Eniet i block 6 AnY remerks not reisted 1O ¢ apecific parsgrapth of the gocument. If block ¥ i fied out, an
arknowledgemnent wifl be mailed 20 you within 30 deys 2o let You know thet your comments were received and are being
oansidered. .

NOTE: Thin form nmay not he used to request ¢opise 6 documenta, nor to requent waivere, Qevistions, or clsrifiestion of
specification requirestients on current conterscts, Comments webmitiad on thix form 4o nol comathiyte pr imply tuthorization
to waive any portion of the sefersnced documenifs) of 40 amend contrectusl reguirements.

(Fold oK hia ltiewr?

tFold olong this iine)

E

DEPAKTMENT OF THE NaVY

Wi MANDER NG POSTAGE
‘AVAL STA SYSTEMS COMMAND (SEA 5523) !::t::ﬁs;zv
SEPARTMENT OF THE NAVY e iy
IASHINGTON, DC  20362~5101% UNIYES STATES

rruncry ronrmare e | BUSINESS REPLY MAIL

FIRIT Ceass PEAMIT NO. 12503 WASNINGTOND. ¢
POSTAGE wilt B8E PAID BY THE DEPARTMENT OF TRE NAVY

COMMANDER
NAVAL SEA SYSTEMS COMMAND (SEA 55233
DEPARTMENT OF THE QAVY

. WASHINGTON, o0 29362~014%




3.

l STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

(See fusfruciions ~ Reverse Xige s

1 OCCUMENT MMl #
IL~C~2B611

5 DOICUMAENT T
GENENT, IuSPLATION, DIGH TEMPERATURE

. NAME OF BURMITTING ORGANIZATION

.3

b ADDRERS. (Frveet, City, Ztam, ZIP-Code}

g -

A YYPE QF QROAMIZATION (Mere any}

VEROON

[] wsen

MARUFACTUNER

{:i OTHER Spweity):

B e ——

5 PRDULEM AREAS

b Retpmmeniss Wa:ding.

« Parugreph Numba ang wdr&m;:

¢, Hesmon/Riaticnale tor Recommendstion!

8. REMARKS

Ta. NAME OF SUBMETYER (el Fiset, MM - Options

b, WURX TELEFHMONE NUMBEN (Includa 4
Code i ~ Ontiongl

|

DD oo 1428

¢, MAILING ADDREXS r¥trver, ity Siate, 270 Todal w Oprians

R

SREVIOUS EDITION I3 ORRALETE.

& DATE OF AUBALBAION (Y Y MMDEI




