1.1 Scope, - This specification covers mineral-based thermal insulation, cement, and adhesalves with =
speclal corrosion and chloride requirementa.

MIL-1-24244(SHTPS) N
22 August 1608

MILITARY SPECIFICATION

INSULATION MATEZRIALS, THERMAL, WITH SPECIAL
CORROSION AND CHLORIDE REQUIREMENTS

)by authority of

SCOPE

celed)(

(c
(Signature)

1.3 Types, - The Insulation material! shall be of one of the following types and subtypes as specifled (c%é

+

Type 1 - Insulation, pipe, thermal (MIL-1-27B1).
1A - Grade 1 class b - compounded - temperatures up 1o 800°F,
1B - Orade I, class c « fibrous - temperatures up to 780°F,
1C - Orade I, class d - compounded - temperatures up to 7130°F,
1D - Grade I, clasa ¢ - compounded - type I - light density - temporaturea up to 1200°F,
1E - Grade I, class # - compounded - type I - heavy denaity - tamperatures up to 1200°F,
iF - Grade III, clasa { - fibrous - temparatures up o 1300°F.
Type 2 - nsulatlon blankel, thermal, fibrous mineral {MIL-1-2818).
Type 3 - Insulation block, thermal (MIL-1-2819),
A - Class 1 - temperaturea up to 800°F,
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SB . Class 2 - temperaturss up to 1000°F, N
3D . Class 3 - temperatures up to 1800°F. 'H
SE - Class 4 - tomperatures up to 3000°F, oA
Type 4 - Cement, insulation, high temperature (MJL-C-2861). o

Type 8 - Cemsnts, finiahing, insulation (MIL-C-2908),
8A - Typs - Asbasios,
8D - Type I - Hydraulic setiing mineral wool, b
8 - Adiesives, fire-reaistant, thermal insulation. (MIL-A-3318),
8A - Class 1 - Yor booding fibrous glass cloth to untaced fibrous glass insulstion, For bonding
: cotton brattics ¢loth to faced and unfaced fibrous glass insulation board. For
sealing the edges of, and bonding fibrous glass tape to the joints of, fibroua
glass board, For bonding lagging cloth to tharmal nsulation, o
6B - Class 2 - For attaching fibrous glass insulation to metal surfaces, o
6C - Class 3 - For attaching cork and fibrous glass insulation board (o metal surfaces. [
Type 7 - osulation felt, thermal, asbestos fiber {(MIL-1-13001).
7A - Typs A - Plain, :
7B - Type B - Water repellant,
8 - Adhesive, asbesios cloth to pips, insulation (MIL~A-15198).
Type ©- hrulation tape, thermal (MIL-1-18M8),
9A - Type I - For spiral wrapping,
98 - Type I - For lateral wrapplig.
Type 10 - lnulation fell, thermal, glass fiber (MIL-1-18411).
10A - Type 1 - Falled rovings,
10D - Type I - Laminated and felted. :
Type 11 - Insulstion blanket, thermal, refractory fiber, fledble (MTL~1-23128), - __
11A - Orade A » Temperatures up lo 1300°F,
11B - Grade B « Temperatures up to 2000°F,
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Type 12 - lnsulstion, mineral wool; blanket, folt and industrial batt (for hested surfaces) (HH-1. 503)
12A - Type 1, blanket, class A - for use up to BOO°F,
138 - Type 1 blanket, class B ~ for use up to 1000°F,

- N - - \\
12C - Type 1, blanket, cluuC-!oruuuptonOO!'. Y % ‘
12D - Type 1L, felf, claas D - for use up to BOO°F, }
13E - Type IIL, Industriad batt, class K - for use wp to 1000°F, : ]
13F - Type I, industrial batt, class ¥ - for use up to 1300°F, :

Type 13 - uulation; mlmral-vool, block and board (for hsated surfaces) (RH-1-88¢),
19A - Yorm 1, block, class A - up to 228°F, -
13B - ¥Yorm 1}, b!ock class B - upto B00°F,
13C - Form L block ¢lass C - up to 1000°F,
18D - Form % block, clase D - upto 1500°F,
13E - Form 01, board, class A - up to 338°F,
18F - Yorm I3, board, clase B - up to B00°F,

130 - ¥orm 11, board, class C - up to 1000°F,
18 - Yorm I, boud, clasea D - upto J800°F,

Type 14 - Cioth, thread and tape; asbestos, (88-C-488),
14A - Form 1 cloth, grade U.G., style 1 - regular weight,
14B- Form ) rlo'.h, gnde U, G,, style 2 - lght waight,
14C - Form J cloiy, grsde U, G,, style 8 - Ko, 1 construction,
14D - Form L cloth, grade U.G., styls 4 - No. 3 conrtruction.
14E - Form 1, cloth, grade U,Q., style 8 - glass-asbesios - No. 3 construction,
14F - Yorm 1, tlo(h, grade U, G., style 8 - glras-asbestos - No, 4 construction,
14G - Yorm 1, cloth, grade AA, style 1 - regular weight.

1411 - Form 1, cloth, grade AAA, style § - regular waight.
141 - Form 1, cloth, grade AAA, styled - uxht weight,

141.- ¥Yorm 1 clolh, grade AAA-M, style 7 - weight per aquars yard 3. 80 (nominal),
14X - Form 1, cloth, grade AAA-M, style B - weight psr sqiare yard 2,78 (nominal),
14L - Yorm 1, cloth, grade AAA-M, style § - welght per square yard 3,80 (pominal),

14M. Form I, thrnd, sewing, reinforced with wire,
14N - Form I, thread, sswing, withoul wirs,
14P - Form IV, tape, grade U, G., style 1 - plain weave,

4, APPLICABLE DOCUMENTS

2,1 Tre following documenta, of the lasue In effect on date of invitation for bids or muan for propoml,
form & pari of this specitication to.the extent spocified hereln:

SPECITICATIONS

MILITARY
MIL-1-278] - lnsulation, Pipe, Thermal,
MIL-1-2818 - buulation Blanket, Thermal, Fibrous Mineral, ,
MIL-1-2010 - Insulation Block, Thermal, '
' MIL-C-2881 - Cement, lnsulation, High Tempersture,
MI1-C-2908 - Cements, Finlshing Insulation.
MIL-A-23318 - Adhesives, Fire-Rssiatant, Thermal Insulstion,
MIL-1-18093 - Jnsulation Felt, Thermal, Asbsstos Fiber,
MIL-A-18109 - Adheslve, Asbestoe Cloth to Pips, usulation,
MIL-1-38349 - Insulation Tepe, Thermal,
MIL-] -16411 - rulation ¥elt, Thermal, Glass Piber,
MIL-] -33138 - lsulation Blanke' Thermal, Refractory Fiber, Flaxible,
MIL-]-45208 - Jnupection Sysmtem Roquirsmenia,
FEDERAL
HH.]-868 - Insulation, Mineral Wool; Blanket, Felt and Indusirial Bait (for Reated &rtacu)
HR-1-584 - Isulation, Minaral-Woo}, Black and Board (for Heated Bur{aces),
85 -C-408 - Cloth, Thread and Tape; Asbestos,
UV-Pp-268 - Plper, Kraft, Untreated, Wrapping.

(Copiu ol npocl!iui!om and slandards requlred by suppliers in connection with speciilc procuroment
houtd lodimdhe procuring agency or as directed by the contracting officer.)
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‘10 6,2,1, The production ot Irom which the sample is taken aball be of the same formulation, mads by the

e gy
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5.3 Other publications, - The following documents form & pari of this specification o the oxtent apecifled
hereln. Unless otherwise indicated, the lssue In clfect on date of Invitation for bida or request lor proposal

shall 2pply.

AMERICAN SOCIETY FOR TESTING AND MATERIALS ‘
ASTM D812 - Melhoda of Test for Chloride loa in Industrial Water and Industrial Waste Water,
ASTM E 80 - Practice jor Pholometric Methods for Chemical Analyais of Meials,

ASTM E 83 . Photomeiric Methods for Chemical Anatysis of Copper and Copper Base Alloys.
ASTM E 120 - Methods for Chemical Analyals of Titanlum and Tilanlum-Bsse Alloys.

ASTM E 148 - Methods for Chemical Analyels of Zirconium snd Zirconlum Base Alloys,

AETM Bulletdn No, 228 - doted October 1987,

(Application for copies should be addressed Lo the American Bociety for Testing and Materials, 1918
Race Rreet, Philadelphia, Ponnmylvania 10103.)

(Technical soclety and technical assoclation spocifications and standards are gemrﬂly svailable for
reference from llbraries, They are slen digtributed among technical groups and uaing Federa) agencies,)

3. REQUIREMENTS

3.1 .- The type and sublype ahall be as required by the ordering data {see 1.2 and 8,2). Types and
subtypes olher than those listed In 1,2 may be supplied only with wrltten approval of the command oF agency
concerned, )

3.2 Type requirements, - In addition to the requlroments of this epecification, the material supplied

shall conform In all reapects to the apeciicationlistedin. 1.2 for the epocific type and subtype material, When
types or subtypes other than thoss covered in apecifications listed in 1,3 are required, the type requirement

shall be given in the ordering data (sen 6,2).

3,3 Chemical requirements,-

3.3.1 Anslysia.- The ppecllic matorial supplied shall be analyzed for leschable chioride, sodium, and .
silicate, and the “plat point" of these anslyees shal) fall in the acceptable area of figure 1, oo
3.3.2 pH.- Leach water {rom the spocific materlal supplied ahall have a pH (Hydrogen lon concentra- f
tion negative exponent) not greater than 11,3,
8.4 Preproduction requirements, - Pricr 1o supplying any typs and subtype of thermal inrulation to this
spociticaflon, a puppler lgl comply with the preproduction requirements apecitiod (n olther 3.4,1 or 3,4.3
for the particular typo and sublype supplisd,
3.4.1 A supplier who bas previously supplied thermal insulation of the spocific type and sybtype to this
apecitication, or who has and can supply & copy of a certificals of compliance {ses 8,3.3) to Lhe requirements |

of this specification, aball hava met the preproduction requirements of this apecification wheo the foll
requirements have beso et

(a) The thermal tnaulstion previously produced to this specibcation, or to the certificats of
compliance, shall havymet all the requirements of this specification.

() The thermal insulation previously produced vas prodaced to the same formulation, by the same
production processss, and using ingredients of (be sams kind, nature and quality as those .
which will be employed to produce thermal (nsulation 1o this specification. H iny such change !
has been made, the requirements of 3.4.2 shall apply,

3.4.2 A supplier who has nt previously produced the required type and subtyps of thermal lnaulation
1o thin apecilication, or cannat supply ap squvalent certification of compliance (see 6,3.3), or when
roquired by 3,4, 1(b), shall test 8 sample Irom & production 1ot of the type and subtype required as apecified

same production processss and from the same kind, nature, and quality of Ingredients as thase which will
o

Bichkd Wb oY %‘WSSHE“.‘
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be employed lor production of therma} insulation to this spe
the preproduction requirements of this specUicatlon when the {o

{2) The production 1ot from which the sample was taken has met all the requirementa of the speclil-

cation Usted in 1.2 for the specific type and subtype, and the sample taken has met the quality

conformance teet roquirements of this specificalion.

(b) The sample has poen tesied a8 roquired by the preproduction corrosion test {spe §.9), and not
more than ooe of the four prepared coupond shows & crack when examined a8 required by

4.3,4M).
(¢) The sctual mumerical results of all quality conformance tests and of the preproduction corrosion

tost shall have beon submitied to the command or Bgency concerned.

4. QUALITY ASSURANCE PROVIEIONS )
reisc apecltied in the comtract or purchase order, the

4.1 Res ibility for inspection. - Unless othe

supplier fs napomiﬁlla for 1he perjormance of all {napection requirements 28 specified herein, or {or pro-
viding certificatlon based on fest resuits that the supplies and services being furnished by the supplier moet
the applicable requirements of this apecification. Except a2 otherwise specified, the supplier may utilize
his own facilities or any commercial 1sborsiory pccepiable to the command or Agency concerned, The com-
mand or Agency concerned reservee the right to perform a1y of the inspections and tssis get forth in the
specification where such inspections are deemed pecossary Lo naaure that supplies and services conform to

prescribed requirements.

4.1,1 The periormance of the examinations or tets set forth in this specification does not relieve the
supplier of his responsibllity 10 provide a product which meets all the requirements of thia specliication,

cification, The supplier shall have complled with
llowing sequizements have been met:

4,12 The wppﬂer ahall provide and maintain an adequate quality assurance plan acceptable under the

provisions of 31-1-43208,

4.1,3 Thesupplier shall have documented his quality control

sysiom procedures, and the documents
shail be available for review by the quality control represeniailve

of the command or agency concernsd.

4.3 Quliy conformance inapection. -

4,3.1 1t - For the purpose of this specification 3 1ot shall consist of oo? procuction batch produced at
ono time, of the same {ype and subtypt as defined by the applicable basic specification (see 1,3), under the
same conditions and from ingTedients of the same Kind, pature, and quality,

4,3.3 Bampling.~ A minimum of three pamplep shall be tiken from sach lot, as defined in this apecill-
cation, for the qmiity conlormance tests, Where the type specification (s9e 1,2) requires a grsater pumber
of samples for product quality testing, the number of samples required by the iype sphcificztion ghould be
used for the quality conformance teata; The sample shall be fully representative of the crosd section of
the matarial; thatls, it shall Include proportione amounts of facing fabrics or suriace finish of insulations;
and cements andadhsalves sball ba throughly stirred or mixed prior 1o sampling. Bumples shall be
{n clear polyethylene shoets, placed In polyethylens envelopes or in poly sttylens botilss as {s sultable to
protect the sample from ¢ {ration, Cleaned rubber or plastic gloves shall be worn while taking and
tandling the sample to avoid chloride contamination {rom perspiration of
ahal] be in accordance with 4. 3.3(c)($)s

s of ceriilied reporis shall be fursished by the papplier with the materisl

‘0’.3 !"D hd Thl’ﬂ c
otiered {or geﬁury. They shall include the following:

(a) The purchaser's order mumber.
The type and subiype of the material

The supplier's 10t (or production bd;:b) pamber,
and pH deierminations.

c
3.4.2{b})) vus periormed with sccepied

d) The actual results of cbemicsl analyses
s) The date on which lho)g:npromwon corrosion test (s0®

resulie (see 3. 4. afc

s
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4.3.4 Quallty conformance ieats, -

4,2.4.1 Lesching procedure prior to chemics] teets, - Equipment, tpols, and reagents used for spscimen
preparatlon arnd Tepching shall be citan and pulficlently free of chlorides, silicates, sodium or acldic or
sls)ine materials which might otherwiee adfect the chemical lests, Waler used in leaching shall be in

asccordance with 4,3,3{c)(1).

4,2.4.1,1 Epecimen preparation, - Two 30 gram specimgne ahall be taken {rom each sample, The
specimen shall d prDPOF{Inn—aj;y Topreaentative of the entire croen section of the composition except that

meial pcreen of expanded meial used se 3 supporiing facing shall not be included. Bpecimen shall be pre-

pared as follows: ,

{n) Asberios-based dry materials, calcium ailicate and other hard types shall be pulverized ina
waring Blender, or equal, operated al high spsed for 30 Lo 80 acconds, The sarple shall
contain no Jarge lumps, Sample portions may be cut or broken inlo smaller plecea prior to
pulverizing. |

{b) Materials having metal wire insertions guch &s cloths or cloth-faced types shall be cut into
pleces having 8 1/2 inch maximum dimension,

{¢) Bpecimens, spproximetely 20 grams dry basels, of liquid adheplves {(or cements) ahali be alr
drled for 34 hours into 2 (nch minimum diametsr disks in tared motal dishes or pana, Actus}
dry weight shsll be determined sfer drying, 1f the disk is dry and hard, it shall be pulverized.

Adhesives which wil] atick to metal may be painied on both aides of a 4-inch square plece of
stainless ateel sheet and alr ¢ried for 34 houra, As much abould be applied as will remain
on the sheet and nol drip. The dry welght applied ahall bo determined by the differsnce in
the welght of the sheet before painting and alter air drying.

Civtion: Protect from contamination during alr drying,

4.3,4.1.3 Water luch?.- Place sach specimen in an individual.800 milliliter (ml) pyrex beaker and
cover the specimen® clomt water to leach the speciman, 300 to 400 ml should be sutficient, Cover the

beaker with a watch glass and hest for 1/3 bour at §3°C, to 100°C, then cool the beaker and its contsnis to

room temperature, Filter the leach eolution through a prewaahed No, 41 Whatman, or equal, filter paper in

3 Duchners type imnel, transferzing the specimen to the funnal and using light suction as pacessary, The - S
besher and the specimen shall be washed thoroughly using & minimum of ten samall washes to make up the

irate to 500 ml, The tlltrate shall be transferred 1o a polyethylene coolainer and maried as solution A

This solution A aball be the source of aliguots for the chemlcal tasta, Approximately 180 ml of aolution A,

from which allquols for the sodium and ailicaie testa are to be aken, shall be refiltered through a 0,48 milll-

pors filter,
4.3.4,3 Chemical tasis, - The chemical tasis shall be performed on the duplicate leach solutions A ob-

talnsd from the duplicaic apccimens, The chemical analysas for chlorine, sodium, and sllicate jona shall
be calculated on the basls of the welght of the specimen. Ths pH shall be reported aa the pB of solution A.

4.2.4.2.1 pH. - The pH sball be delermined oo the aliguot from solution A using & Deckman Zeromitic
* (or squal) pH m&?r. Aliquols sball be dipcarded afer the dstermination.

4.2.4.3.3 Cbemical analyses. - The chemical analyses for the chloride, silicats and sodlum fon shal] ba
wade by the following methods, or squal, a3 approved in writing by the command or agency coocerned, The
analyses shall be made on suitable allquols trom solution A,

4,3.4.2,2.1 Colorimetric procedure for chloride, -

%

(a) Optical denaity shall be measured on & preparsd solution againi a waler relerence solution tn
B contimeter (cm) cells by & Beckman Model "B spociropholometsr {or squal) st 470 millimi-
cron {mu) and the chiorids cootsol read from s calibration curve made {rom aliguots of &
standard chioride solution representing 20, 40, 80, 80, and 100 micrograms of chloride jon.
Both 3 sample blank and a resgent blank shall be used and the reading obtained on solution A
shall be corrected by subiracting the sum of the blank readings,

Note: Bulphate and phosphate cause positive interference at concentrations excesding 0.3
welght percent,
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(b) Add in turn o & 30 m) volumetric flask: an aliquol of solution A which contains 20-80 micro-
grams of chlorido jor (sdjusted to pli 8 to 8 with 8N HNOy wsing Indicating paper), 2 mi each of
reagents (1) and (2), and water to 80 ml, mixing throughly at each addition. Read 18 minutes
afer preparation, mixing the soluticna thoroughly just prior to reading,

{c) %m - Reagents shall be of sultable amalytical grade. Reagent solutions ahall have the
o ng composition;

(1) 99,7 grams of Fe3(B04)y « (NTq)3BQ4 + 24R30 per liter dissolved in ON nitric acid. Bore
in a brown botile for at Jeart 34 hours before use, (Bable for severs) months),

(3) 7.8 grama of Hg(ECN)3 dissolved In methyl alcohol toa final volume of 800 ml after mixing
at least 1 bour with a stirrer and filtaring through Whatman No, 41 paper,

(3) Water shall bo distilled water cantaining less than 0,1 parts per million (ppm) of chloride
fon.

Note: For relsrence see method Cof ASTH D Bid,

4.2.4.2,2,2 Colerimetric methods for silicats, - An sliquol of millipore Hitered eolution A shall bo
analysed pholometrically (see ASTM E ©0) for ailicatles by either of the lollowing methods, modified as re-
quired to suit tho Jeach water,

Ia
{a) The molybdisilclc acld method given In ASTM E 82
{b) The molybdenum blue method given in ASTM E 120 or ASTM K 148

4,2.4,32,2. Anslyais for eodium, - A 100 ml sliquot of millipore tiltersd solution A ahall be analysed by
either of the following metliods:

{a) ctrogrsphle method, - The solution s reduced to drypess under infra-red lamps in & tared
v um . ¢ resicue {2 then anslysed apectrographically for sodlum,

(b) Ylame photometric method. = The millipore filtered solution shall be used for the flume photo-
metiric amalysls, :

Nole: Corrections must be made if high concentratioos of alkaling or alialine earth metals such
as calcjum, potassium or maymesjum are pressm,

4,.2,4,3,3 Acce te.- Y the sverage amiysis of the tvo specimens taken from any sample fails to
conform 1o the requirementa of 3,3, the lot represented by that sample shall be rejectied,

4.2.4.2.4 Relegt, - At the option of the supplier, each individual unlt of supply (1. e, carton, bag, roll,
sheet, drum, sic,) inrejected Jota may be retested at the supplisr’s expense by Lssting two samples taken
at random {rom the unit of supply in accordance with 4,3, T e averags analysis of the two apiclmens
taken from either sample Buls to conform to the requirsments of 3.3, the unit of supply reprevented by
that sample shall be rejected, .

4.5 Puproducbuon corrosion lest, =

4,3.1 Qp_[m_[m{a(m « The corrosion test aball be performad aa & preproduction test by sach supplisr
18 required by 3,4,2(b), R nesd not bo repeated for subsequent crders irom amy source unlesn required by
the ordering data (see 6.3), The supplier shall heop records of the tast results available for revivw by the
command or agency concarned,

4.9.1.1 Altarpaie corrosion {egl, - The apparatus and corrosjon coupon size as described In article
"Brees Corrosion Cracking of Insulated Austenitic Bainlsea Be4l” of ASTM Bullstin No. 2308 may be used
if the fcllowing modilications in apparatus, tesi specimen prepantion, and test procedure are made;

(a) The water contalner (bath) shall be of sultable corrosion resistant material, Glass, ceramic or
chlorided plartic materials shall not be used.

?:) Ths water leve) aball be controllod o assire that the insulation under test 1s wetted contimuously.

¢) Buitable precawtions shall be taken to avold contamination elther by corrosive agents or by alg-
nificant amounts of corroslon inhibitors, such na silicates, phoapbaiss, sulfates or alkalies,

(d) The corroslon coupon shall be sensitized and polished as required by 4. 3. $(a), and shall be

cleansd as required in 4, 3, 4(a)(1) using reagents defined In 4,3, 3{c). = . .o ——-—-
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(¢) The Insulation material specimon shall be one Inch thick,
{{) The water evaporation rate for esch 2 Inch by 7 Inch coupon shall bo 80D ml por day, minimum.

4. 3.2 Test method, spparatus and reagents, -
(a) Method, - Pure water 1s transferred by wicking action through the insulation under test to the

prepared surface of four heeted siainless sieel coupons for 4 weoke (3B days), ‘The water, on
evaporation an the healed meta), causes a concentration of soluble materials leached from the
insuletion on the heated suriace. At the end of the test the prepared stalnless steel coupons
are examined for cracks, .

fb) Apparstus, - The arrangement of a test sintion is shown {n Ygure 2. The parts of the apparatus
are describod as fellows: . . ¢

{1) Hes « The heat source for the preparsd zisinlese eteelsurfuce {a shovwn as a length
of 1/3 inch nickel-chromium-iron siendard weight pipe, into which steam s admitted
through & preesure contro) valve, adjustable from b to 30 pounds per square Inch (pei), and
& trap to dipcharge the condenzate, Allernstely, thermostatlcally controlled electric heat-
ing may be used.

(3) Water contslner,- The water container shown in flgure 2 Is a lght gage one pint siainleas
steel container which has three ovarflow holes placed closely under the container Him, A
corrosion reeletant meta) or plastic overflow contalner shall be placed under the wates
container to calch water overflow if the level conirol sysiem ahould fail,

(3) Water makeup and control sysiem. - The wsler makeup system shall be of polyethylene,
polypropylene or oiher material which will not release chlorides, allicstes or sodium to
the makeup water. The contro) sysiem ehall maintain the waler within the level range
shown on figure 2, A slmple control syrtem would conzist of a closed, elevated (about 3
feet), gracusted makeup water contatner from which a tube having a flow limiting control
such ap 8 screw clamp leads to the madeup connection shown on figure 3, A second tubing
cornection, pot shown in figure 2 bul similar to the madeup connection, baa its lowsr end
eet 3t the minimum water level ehown on fiyure 2 and is connected to the adr apace in the
mad eup water contalner through its stopper or closure, This second conneclion acta as an
overriding control on the makeup water flow Limiting device when the waler levol ap-
prosches the minimum level by sadmitting air to the closed alr apace In the makeup water
contalner. ‘The incressed air pressure in the medeup water coniainer resulls In an
(ncreased flow rate,

{4) A ventilated AISI 300 type stainless steel cover, shown in figure 3, ia required to protect
the tost ststion aszersbly from contaminstion while permitting the escapo of water vapor,

(8) Yine N1-Cr-Fe alloy 600 acreening, detalled oo figure 2, held In place with alloy 600 wire
es, helds the insulation under test snugly againat the siainless steel coupons,

Note; N1-Cr-Ye alloy 600 metal {s wed for portions of the apparatus in contact with the wet
{neulstion because this metal Is pat subject to chloride siress corroaion cracking and
4130 does pot genersts undersirable slectrolytic effecta when in contact with stainy

lons sioel.

(¢) Reagents and suxdllary msterjal, - The grades of material specified below phall be used {n ail
cases and jor al] rinsing, washling, etc.

(1) Waler, - Demlverstzed water meeting the Jollowing specifications:

Ohlorides, max, - 0.1 ppm
Conductivity, max. - 3,8 micro-mho/cmd
pH, min -max. = 06.0-8,0

(Water shall not be siored in glass, csrarmic or ary other container in which it could pick up
chloride, ailicate or sodium fons. )
(3) Detersent,- The detergent shall bo a low chloride alkaline sodium phoaphate detergent, such
as Eemul\ A-27, or equal, Manutactured by Pennsali Chemical Company, Three Penn
Certer, Philadeiphia, Pennsylvania.
(3) Quartz wool, - The quarts wool shall be clear fused quarts fine wool &8 manufactured by the
Amersil Quartt Division of Englehard Industries, 685 Rumaey Avenue, Rillaide, New Jer-
sty, or equal, The fine quariz wool shall be rinsed twice n seplritd Iotsorbotiing-water;- -~
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each rinslng ehall be followed by thorough draining, The prepared quariz woo! ahall be air
dried and etored in 2 closed container.

(4) Rubber {or plastic) gloves. - Rubber (or plasiic) gloves shall be gloves made of & materisl
which does nol heve ch oride comsining compounds such a8 nuoprone, sarkn or metsllic
shlorides in 12 formulstion, Priortouse, the gloves shall be rinsed, dratned, and dried
in (be same manner as the quartz wool in 4,3.3(c)(3) of this spoglfication.

4.3,3 Testppecimens, = Insulation epecimens and corrosion coupons afier cleaning shsll be handled
with cleaned Fu—Sdr or pastic gloves, Tvey shall be prepared as followe:

(s} Corrosicn coupons,- The coupcns shall be cut from16 gage AISItype 304 stainless sieel shoet
v naenritized In argon at 1300°F. for 3 hours. The coupons shali be 1/4 tnch °
wide by 3-1/2 Inches long and shs)l have a /33 inch dlametey hole centered 1/32 inch [rom
each end, The coupond shall be polinhed oo oo aide, in the direction parsllel to their length,
using & dry B0 grit aluminum oxide belt with just sufficient pressure to remove the dull {inlsh
and leave the metsl bright, The cospons shall be bent {o " shape to an Inyide radiua ap-
proxdmately 1/64 inch less than the outside radius of the steam pipe, with the polished suriace
on the outeide of the bend, Afer bending the coupons +hall be cleaned by the procedures of
4,9.4(a)1. The coupons shall be exarmined for cracks under 30X magnification, and any coupon
showing ovidence of 8 crack shall be discarded. Salnlees stetl bolta and nuis No, 68-32 by
1-1/4 inches long shall be uzed for inztallation of the coupon,

(b} Inrulaiion material rpecimen, - Insulation specimen approximately, tad not Jess than, one Inch

thi 173 inches in axial length, fully representative of the cross section of the material
(uccg& metal {acings) an roquired by 4,2.3, shall be preparcd Inthe shape shown in tigure 2
as jollows: :

{1) Block or rigid Insubation shall be cul {nto fitted stripe with the sirip length parallel to the
pipe (seo figure 3) and applied so that the ineulztion will bear evenly on the suriace ol the
corrosicn coupon below the attachment of the bolt.

(:; Telt agying, clothe oF other soft materisls shall be azsernbled in blanket form.

(8) Cemenia shall be mined with water 1o 8 silff paste and uilt up to 2 pad of nutable thickneas 0
on the 40 mesh N|-Cr-Fe screen shown In tigure 2, The wet cement and screen areé then
inatalled a» shown on figure 2,

(4) Liquid type adiesives shall be applied evenly lo the ruriace of a pad of prepared quariz
woo] which contacts the coupons. A minimum of 30 grama of the adhesive, dry basis,
shall be uppogod ap determined by welghing the pad before application and afler the pad
has alr dried,

4.5.4 Progedure, -

(s} The water container, corroslon coupons, exd corrosion resistant meta) overflow containers,
shall be cleaned by procedure (1); tbe outelde surface of the steam pipe shall be cleanwd by
procedure (3), and plstle overfiow containers shall be clsansd by procedure (3), Following

this cleaning, cleaned rubber gloves aball be worn when working on the test station. The final
¢leaning procedures are detalled as followa:

{1} lmmerse coniainers {or coupons) in 8 walsr golution containing 50 grarm of detergent per
Uter and hold at 170°F. 1o 180°F, for 30 to 30 mintss, Remove from the detergent
solution, shake well, iruert and bold in boiling water for 30 to 30 mimdes, Remove from

the boiling water and rinse by dipping ina gecond bolling water solution. Then rinse in

cold nmning waier,
{2) Scrub the steam pipe with 1970°F, to 180°F, delergent solution (80 grams per 1iter), using

3 stiff bristle brush, Immedistaly rinse twice by pouring bat (over 180°F,) water over the

pipe.
() Rinse plastic overfiow containers with the following, in turn; waler, then acetone, then wa-
ter, and linally with pure ethyl alecohol.

Note: ltema shall be visually clean priorto {inal cleaning.
(o) Four corroalon coupons and the insulation malerial ppecimens shall be installed a8 shown in

figurc 2, The spacing between the coupone shall be spproximately one-fourth inch and the
coupons shall contact the lower 180 dogrees of the pipe surisce gvenly, The logs of the .
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corrosion coupon are drawn slightly off parallel Ly tightening the bolt and nut. The supporiing
screen phall hold the insulation specimen snugly and evenly in contact with the corroeion cou-
pona without reducing the insulation thickness to less than ) inch over the lower 180 degrece,

{c) Heal the specimene LC 300° to 220°F, by establishing the steam pressure within the pipe to 8 to
10 palg and holding at terperature for 3 hour, Then shut off the steam supply,

{d] Add waler slowly (o the waler confalner to the normal wader level, Re-esiablish the steam o
pressure af B10 10 psig and adjusl the water level cortrol system to maintadn the levels shown ‘
on figure 2 (that ls, 3/8 inch 1o 3/4 inch balow the corrosioo coupon surface), Keep the cover

in place excepl when working on the siation, .

{e) Check the makeup wiler fiow rate and adjust the sienin pressure until the water makoup raie is
300 ml pev day, Normal rale should be In the pange $00 to 800 wl per day; however, a makeup
waler rale in excess of 600 ml per dey 1s acceptable,

(1) U stesm pressure adjustment up 10 13 padg doss nol bring the evaporation rate (water make-
vp) to 200 ml per day, indicating & poor wicking actlon, place s layer (about 1/4 Inch) of
quaris fine wool between the {nsulation and the supporilog acreen to lmprove Lhe wicking
sction,

(3) Uany water overfows from the waler contatner, Itaball be caught In the overflow con-

' tainer and ahall be returned to the wales conlaine opporiunky psrmils, 4

{f) Conlinue the test on a 34 hours a day, 7 daya » week, brsie for four weeks.

(g) At the completion of the four-wesk tast, shut cif the steam, disaasemble the station, remove
the coupons and clean the coupoas by thoroughly scrubblng in water with a stllf Ober bristle

brush,
(h} Examine each cleaned coupon under 30X magnificaion for evidence of cracking,

Nole: Areas of attack are frequently identilied by 1addish corroslon product locaied around the

+ crack.

4,3.4,1 Acceptance,- If the coupoas a1l to conform to th.e requirements of 3.4.3(b), the specinic
and subtype u'.régmhu falled to meet the corroslon test requirementa, - frpe

§. PREPARATION FOR DELIVERY

3.1 Pachaging, packing and marking,- Packaging, packing and oarking shall be as required by the
specitication llsted In 1.3 for the specific type material and the packaging and packing Jevelp shall be

speciiied inthe ordering duta (sep 6.3), except as follows;

B8.1.1 Pu!‘m%g,» When the level specified inthe crdering daia doea not include a coniainer or a wrap
which will completely procect the material trom contaminztion by loose sol), or other outside dirt, the In-
sulation in appropriste bundles shall be completely wrapped in krafl paper, clasa B, 50-pound waight or

hesvier, conforming to UU-P-2068 {or approved equal material),

B.1.2 Marking.-

* §.1,3.1 Yor containers of fneulation Jarger than B gallong
the title and number of this specification shall be

specification 1ixed in 1,5 for the specidic type malerial,
1abeled in green letters at least 1/3-inch high in a minimum of § Jocations on the container,

$.1,2,3 Yor 8-galion containeys or soaller, In adtion to the mariiag required in specification
listed in 1.2 for the apaciiic type Toalerial, the pumber and title of {hls specification shall be labeled in
green letters al laast 3/4-ioch high in a minimuso of 3 locations oo the conlainer,

,» 1o addition 1o the marking required in lhe‘

8 NOTES -
8.1 lnlended use.- Mineral type thermal insulatlonc

ery, and equipment Laving suriaces of Alfl 300 type stainless steel, These thermal

_on hot plpﬁ. machin
tnsulations may also be used on other heated meta) surfaces such s fron, Ni=Cu alloy, and Ni-Cr-Fe alloy

suriaces,

onforming to this specification is inlended for vae
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6.2 Ordering duis,- Procurement documents shall ppecliy the following:

and date of this sptclﬂwloh.

{s) Title, number,
3.1

Type and sublype required (see 1.3 and

{t)
{c) Applicable ordering data of the speclication for specific type material (pee 1.3 and 3.])

d) Bize, welght or thickness.
other types {Government orF indugitial) (see 3.

ot repested, U required (see 4.3, IR
and level of packing required (sse 5.1},

1.an asditional preproduction test i3 required (sco 3.4.3),
(), and (c) separately for the preproduction material,

{s) Regquiremernis for

m Corrosion te
Level of packaging
8,3.1

specily (a),

6,3 Definitions,.=
8,3} Command Or 3fency concerned,- The Gaovernment OF p
curement respondl ity acting under contract to {he Covernment,

- An accepiable certificate of complisn

g.3,2 Cerilflcale of compliance,
tnclude the Jollowing: g

report giving numerical del

(a) The date and source of s Jaboralory
accordance

corropion test reaults periormed In
specification.

{o) Certification that the materiad tested had
specific type roaterial, Yor thost spec
rial must be a product on the spplicable

wet the reqursmenta

qualliied products st

10

the procun;nuni

with and meetlng the requiremants of this

\fications that require qualificatioo {see 1.3),

”'

document ahall

rime contracior who has deslgn or pro-

ce for the bype and mubtyps shall
erminations of chemical and

the

of the npecufculon for
the mate~

— v e
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OOVIRNMINTS OR JOREIGN NATIONALS MAY BI MADE ONLY WITH
; ALOLIBLUAYAL SHIE Y NS CCMMAN

MIL-1-24244 (SIIPS)
Apgndmont = 1
15 February 1968

MILITARY SPECEIFICATION
INSULATION HATHRIALS, THERMAL, WITI SPECIAL
CORRDSION AND CHLORIDE REQUIRLNENTS

This emendment forms o port of Milirsrxy Specificotion
MILe1-24244 (SHIPS), doted 22 August 1966,

page 3, povogreph 3.3,1: Deleto ond substitute:

"3,3,1 Anslysis, The specific mnterial suppliod shol) be onalyzed for the follewing
leatheble jons: il] chloride, (2) Y

sodium or silicate (4f nocessory to meet the accept-
snce requivenent of figure 1, both sodlum and silicote should ho analysed),

The “plot
pint" of these onalyses shall fall in the ecceptable aron of figure 1, The minimum
allownble value ef scdiun and sillcate 2hsll ho 100 ppm.*
Propering activity:
Navy -
(Project S640-N0218)

Classification {canceled) {ehemged—to—

M@Qa,&ﬁi_—’%)y authority of
U EE g
bafe)  (Signature (Rank)

NAVAL SEA SYSTEMS COMMAND
pepartment of the Navy
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hmendment«2

| heay, / ? 6?
T Bupersoeding

Amendmentel

15 February 1968

MILITARY SPECIFICATION

TNSULATION MATERIALS, THERMAL, WITH SPECIAL
CORRCBION AND CIHLCRIDE REQUIREMENTS

This amendmept formo a part of Military Specification MIL-I-2424h(SHIre), -

dnted 22 August 1966. 4
Page 1, Pura, 1.2, type 3B: Delete "3 000°PF" and substitute “1200°F".
Poge 2, Para. 1.2% Delete types 12 und 13.

Page 2, Para. 1.2: Add types 15 and 16 un follown:

"pype 15 - Tope, Agbestos (MIL~T-4117)
154 - Claso 1 drade ARR Xype XX
158 - Class 1,%yade AAA?SQ’pe po et
Type 16 - Inpoulation, Blocks, Boards, DBlsnkets, Felts, Slecviné (Pipe

and Tube Covering), and Pipe Fitting Covering, Thermal
(Miperol Fiber, Industrial Pype) (Hi-I-558)

164 - Form A, rigid, class 2

16B - Form A, rigid, classe 3

16C - Form A, rigid, Caos b

16D - Form A, rigid, cincs 5

16E - Form B, type II, \laoo §

16F - Form C, cluns 10

160 - Form C, cloos 11."

Page 2, Paras 2.1: Add the Tollowing under military specificationsa:
uMIL-T-4117 - Tape, Asbentos.”

Page 2, Para. 2.1: Delete federal specifications IH-I-563 and HH~I-564.

Page 2, Pore. 2,1: Add the following under federal ppecifications:

“Wi~1-558 - Inoulstion, Blocks, Dourds, Blankets, Felts, Sleeving (Pipe
ond Tube Covering), and Pipe Fitting Covering, Thermal (Mineral Fiber,
Tndustrial Type)e" . , )

UK Acemien

G PN

)
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(canceled)

glassification

b
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=

{Rank)

S COMMAND

(Signature)
M

ate)
NAVAL SEA SYSTE
pepartment of the Navy
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Amendment =2

Page 3, Pora. 3.3.13 Delete and subptitute:

13,3,1 Anslyndc. The ppecific materinl supplied shall be analyzed

for the follovwing leschable Jows: (1) chloride, (2) sodium or pilicate
(if neceooury to meaet the wccuptunce reguirement of figure 1, both
podium and siliente should be amn yunl)e  The "plot point" of thepe
pnalyses chall fall in the acceptable aren of (igure 1, The
scceptance-rejection curve may be extrapolnted, ns necessary, to
determine the acceptubility of ";iot points” vhich fall outside

the area sctunlly bounded ly [lgure 1. However, the minimum
allovable volue of codjum plus ailicote ghnll be 50 pm."

Page 3, Para. 3.3.2: Delete and wulintitue:

"3,3.,2 pi. lewch wvater from the specific material pupplied cxcept

for MIL-C-2008, Type 11 (Type 5B of MIT~I-2h2hh) cement, shall have

.a pll (1ydrogen ion concentrutlion nepotive exponent) not greater than
11.2 ot 250C. For MIL-C-2508, Type IX (Type 5B of MIL-I-2424) cement,
the pH oholl not be greater than 11.7 ot 25°C."

Page U, Para. 3,4.2 (a): Delete und nubntitutes:

"(a) The production lot Irom vhich the owmple vwao token has met all
the requirementy of the specification 1isted in 1.2 for the specific
type snd subtype. The pample from this lot sholl be annlyzed for

pl, chlorides, sodiun npd sillcute in nccordance with the chemistry

methods permitted by this speeiricaiion.”
page , Para. 3.he2 (c): Dedete and nubstitute:

"(e) The actusl numerical resulus of ull chemiotry tests including
analysco for both sodium and cilicnte content, opd actunl numerical
reoults of the preproduction corrosion test shull haove been pubmitted
to the commend or agency concerned for intormation.”

psge 4: Add the following parapruaph:

43,5 Mercury contamination. During the manufscturing process, teotn
apd incpections, the Tnonlstion chnll not have come in direcot contact
with mercury or any ol ito compounds, nor with any mercury containing
device cmploying n single houndary of contuinment.”
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amendment-2

Page b, Para. h.2.1: Add o eccond centence to this paragraph as followss

“fowever, for molded thermal pipe ond block dnpulation which 1s
produced by & continuous process, a lot shall consist of all pipe
or block insulation produced under the pume conditions, from
ingredients of the suwne kind, nature and quality offered for
delivery at one time.”

Fage b, Para. h.2.2: Delete the rirot two sentences and replace ¥ith
the following: :

" minimum of three samples shall be tohen from esch lot, as defined
in this opecificantion, for the quality conformance teots except as
noted below:"

Vhere the type npecificution (oce 1.2) requires @ greater number of
gamples for product gquallty teoting, the number of samples required
by the type specification should Le used for the quality conformince
teots. However, for molded thermal pipe and block insulation whilech
is jroduced by a continuous procens, sampling chall be in accordunce

with Table I."
Pege 41 Add Table I ofter parograph lyo2.2 ap Tollovo:

“mable I - Sampling for Teoto

Minimun Number of Quality Conformanoce

Lot Bize in Piecea 1/ Tent Samplen
Up to 6 1
64 to 160 2
161 to Loo 3
b0l to 1,000 5
1,001 to 2,500 B
2,501 to 6,300 13
6,301 to 16,000 20
Over 16,000 2

I/ piees 46 detined un one segment, section or block."
Poge I, Parne 4.2.3 (d): Dulete nd wubntitute:

' (@) The netunl resultn of chemicul anulybes and pH determinations.
Jdentificotion of tlw chuminiry snulyils procedures (methods ) useds"
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Amendment -2

Page 5, Paro, 4.2.4.,1.1 (c): Delete first subparegraph and substitute:

“"(c) Specimens, approximately 20 grams dry basis, of liquid adhesives
(or cemento) sholl te oir dried for 24 hours into 2-inch minimum
diometer dicks 1n tared dishes (pano) made of metal, teflon, or
polycthylene. Actual dry welght ohall be determined after drying.

I the diok is dry and hard, it shall be pulverized.” !

Poge 5, Faro. h.2.4.1.2: Delete Tirst two nentences ond substitute:

“}.2.4,1.2 Water leoching, Place euch specimen in an individual
800 miliiliter (mi) pyrox beaker and cover the spocimen with 40O ml
of vater. Cover the beaker with a vatch glasp ond heat far % hour
at 95°C. to 100°C., then remove heat. Cool the beaker and 1te
contggén"naturnlly (do not agitate) to a room temperature of 20°c.
to 30~C.

Page 5, Pora. 4.2.4,2.1: ndd the folloving oentence:
"The pH shall be corrected to 25°C."

Page 5, Para. 4.2.4.2.2: Delete the first two sentences of this
paragraph and svietitute:

MPhe chemical nnalyses for the chloride, eilicate and sodium ions
ghall be mode by the methods contained in thie ppecification, or
equal, as approved in writing by the comzand ar agency concernede
Requests Tor approval of alternato chemlotry procedures shall be
nccorpanied by Justification evidence of their accurocy, €.g., puch

an by meosuring differences in tost repulte when known amounts of
chloriden, silicates or sodium arc oadded and comparing these
differences with comparable results cbtained vwhen using the proceduren
contained in thio opecification on the same samples of innilation.

The onslysen oholl be made on suitsble aliquots from solution A"

Page 5, Porne h.2.0.2.2.1: Delete ond substitute:

,2.4.2.2,1 Anolyois for chlcride. An aliquot of oclution A ohall
be onalyzed by cither of the following methods ;

(a) Amperometric-coulometric titrator method. An amperpmetrice
coulomeiric titrotor method such as the Aminco~Cotlove Automatic

Chlcride Titrator method (or equal).
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fomendment -2
(b) Colorimetric method:

(1) optical density sholl be messured on a prepared solution
sgainest a weter reforence sclution in 5 centimeter (cm) cells
by & Beckman Model "B" spectrophotometer (or equal) at 470
millimicron (mu) and the chlaride content reed from a
calibration curve made from sliquots of a standard chloride
golution reprecenting 20, 40, 60, 80 and 100 micrograms of
chlaoride ion, Both a sample blonk and a reagent blank chall
be used and the reading cbtained on solution A shall be
carrected by subtracting the sum of the blank rendings.

Note: Sulyphate and phosphate cause popitive interference
at concentrations exceeding 0.2 weight percent.

(2) Add 4n turn to a 50 ml volumetric flssk: an aliquot of solution
A vhich containe 20-60 micrograms of chloride ion (adjusted to
pH 6 1o B with 6N ENO3 ueing indicating peper), 2 ml each of
reagents (g) end (b), and vater to 50 ml, mixing thoroughly at
each adddtIon. Read 15 minutes after preparation, mixing the
solutdonn tharoughly Just prior to reading.

(3) Reagents. Reogents £hall be of suitable annlytical grade,
Reegent solutions shall have the Tollowing camposition:

(8) 99.7 grams of Fep(BO4y + (NRy )80, » 24Ha0 per liter

( ~ ddcoolved in 6N nitric scid. Store in a brovn bottle
for at leaot 24 hours before use. (Stable for several
months ). -

:(b) 7.5 grams of Hg(ECN)p dissolved in methyl aloohol to a
L=% £inal volume of 500 ml after mixing at least 1 hour with a
stirrer and filtering through Whatman No. 41 paper.

“(¢) Weter sholl be distilled vater conteining les than 0.1
+ 7 parte per miliion (ppm) of chlaride ion.

Note: For reference see method C of AETM D 5124
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PrendmeNT ~ 2,
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Sl the prempds was taken hes net all
LYol vty 34stad dn 1.2 for the apzxeific
v oo Al dob sl be enziyaed Tor

veroandiccny dn seeoendistee with the chemlotyry

"(n) The pooluetic:n
tha requivenunts ol
tyna aad nutbypa. I
P, chlori: l'.~, seadate o

“ spectfication.”

rethinds b 'Y RN ).";.' il

— A (e Sfelete T ltube

Hle) Phe notusl nuroeriend veruli, of wddoclenlsiry tedus dncluding
analyscu £nr hoth scllws nol x:i.\'.'cr.tn centent, snd actuwl muaerical
repults off he preprednetlts corhon best shadld have been submitted
to thn cemnand ur npenc, aep-syn:d Dar fnrermation,”

e Ml pew SR SR P

13,5 freuay canonbpihion. Jurlos *..':'.' wraulnetirdinyg prowscs, tosin
anil inspu:tw :.., INEUSAT L. TialL sl hewo cuno fu divent contaot i:
with woveivy ooi gy of i coonaundy, aor tith any xoreusy con..:\ining ‘
doviea capimtdng d o slele :oun_ ool e Lot
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"4l “Regpongibility for inepvciion. Unless otherwipy spucifi:d in the
contract or purchosu order, the supplier is reeponaiblu for the purformancej,
;,of ull Inepuction requirements us specifivd horoln. vpt uB otherulse

i apeciflcd in the contract or urder, the supplier muy usgs hls own or uny

. other facilities sultubleu for the performance of thu ins uctiun require-

E’mentn gpecified hereln, unless disupproved by the
!amew, rocervea the right to perform any of the inspections sut forth ln ...
the ppecificution where ouch inspuctions ere deemed necessury tu sssure
Izauppljus und purvicus cunform to presoribed ruqulrbmcnts.
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(b) 7.5 pramo of lg(SCN)p diss0lved in methyl alechol to a
final volume of 500 ml after mixing at lcapt 1 hour with a ]
ptirrer ond £iltering through Whatman No. bl paper (06 cavAaL). |

(c) Vater ohall be dictilled water contnining leces thon 0.1
ports per million (ppm) of chloride iou.

Note: For refercnee seo method 0 of ASTM D 5120

T ’ A @Qaa- q

Under "5. PREPARATION FOR LELIVERY", ndd: P
. e
n(T reporotion for delivery requirements epeclfled-lere

./».A

.

N

in apply \.\

cnly for direct>procurements by the Command or agency concerned. , For the \

extent of eppli cabﬂ*iw\of the preparation for deligari requirements of
referenced documents 11 Eted\in Section2, see 6.4)"

rd

~ -
\‘\ ’/
Poge 10~
/./ ~\‘-‘
3t Add new paragraph 6.4: // ‘\\\
f.' \

~. . st

#. &, #Sub-gontracted meterinl and parts. The prepsration for delivery I3
/v rejuirsminte of referenced documepts ldeted in Section 2 do-not epply . © i
'when mteyigl end. perts &re procyred hy the supplier for incorpomation
' 4nto - the fequipment and,lose their soporate ddentity when we/equip.m'en "i}i '

1.
~

* ehipped. 4'““—" “"‘ ——
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Classification (camceled)(

HMAVAL SEA SYSTEMS COMMAND

Kil~1-24344 (gnnl)

ANZHDHENT «3 .
R
tvnnmﬂ, T
Amsndeented
1 Hay 1569
HILITARY SPECIPICATION
INBULATION MATIZRIALE, TIULRMAL, WISU SPRCIAL !
CORKOBION AND CHLOWIDS-MIQUINLAANTS . L A

S, 4
This asendment forms“a part’ Qti ‘tml!loaﬂuﬁr’r"‘
HIL-1-24244 (BHIPB), dated 232 Aug\ut 1

L v .
"IN 1 Bades e
1.3¢ Delote typea 1D ond 1P §n their sntizety. B

1.2, type Jb1 Dalste °)000°F.” and substituts °1200°F.° P ) °
1,21 Delete typse 3, 3A and 3B in th-lt ontinty and substitutes '

*Typs 8  Comonts, Insulation, Theimald’ m~c-m. Lype 471, grade T
finishing cement.®

.33 Delets types 7, 7A snd D in their entirsty.
Page 2
Delste typer 12 and 311 in thelr sntizety, . .
Add types 13 and 18 s followes o SO e e

*Iype 18 = Tape, asbsntos (MIL-T-4117)

;’ 15A = Class ], grade AAA, type XX co. L \:. * B
rzo 183 = Class ), grade AAA, typs XXI EEETE ' N . fy
@ Type 16 = lnsulstion, Blocks, Boards, Blanksts, Felts, 8leeving {(Pips and Tube
ﬁ Covering), end Plps Pitting Covering, Thermal {(Hinoral Fridber,
Industrial Type) (Hll=1-358)
4 16A - rorm A, rigid, clasa 2
16B = rorm A, rigid, class 3
e 1€ - Torm A, rigld, clese ¢
< 16D - Form A, rigld. clase 8
|3 162 - rorm By type 13, clsep 3§
pad 4y = Porm C, cleas 30 .
© 3406 = Yorm C, olass J1.°
& 2,1, under *BFECITICATIONS, KILITARY®, sdds :
*MlL-7-4117 - Tops, Asbestoa.” e '-.n o ..

3.3, under °SPICIPICATIONS, MILITARY®, delets 'sup—c’:‘!% "KIL-1-130%1" {n theix

sntizety. = i L

"
KAVE BIEN HAXED °¢°
Y1008 .388US -KAVE DRRIW
ABSUMES NO LIABILITY

1/ ouiannzs rrOM PRIVIOUS I1SAUE, THE OUIGIDE HARGINS- ow
o YROYTR e WIERE TIONCEs " (EFLrTI0NS, ADDITIONS, FTC.):
KADE., THIB MAS PEEN DONC AB A CONVINIRNCE OHLY AND THE 0O
WIATSCEVER FOR ANY INACCURACIES 1IN %JILST MOTATIONB. 3 ICORAALIRND
0 PVALUATEZ TUE RYQUINZHZNTE OF TRYE DOCUNINT BARID ON THE KXTIRA AB WAITTEN
IRAZEPECTIVE OF THE HARGINAL NOTATIONS AND RLLATICHENIP TO THR JLABY imxoun 1B6UE,

rsc_se40

USSR

AXE COUTIONED |




M1 .=1-24244 (BHIDS)
AHHDHENT =3

000648 | |

l, » 9- 1 ( CDnt '] d l < SETTERR USRI A BROTEY Wi rmsnene.s

Undor °GPECIFICATIONG, PIDLERAL®, deleteo °Hi-I-%83 snd HU-3-364° and pubstitutes

*IN=-1-550 - Insulstion, Plocka, Doards, Blankote, Falim, Slesving (Pipe Ad&
Tube Covering), and Pipe Fitting Covering, Thereal (Minoral
Fibor, Induatrial Typog).'

Under °BPECITICATIONS, PLDYRAL®, add;
"60-C-160 = Cemonta, lnsulstion, Thurmal®
Page J - . o,
3,3.1, deloto and substitutal

*3,3. Annlxall. The mpecific raterde) 2upplied shall be snalyszed for ths following
Jeschablo ione} chlorido, (2) sodium or eilliceto {if necesdsyy 0 et the accoptlahoe
yeguizyomont of figuro ), both esodium and silicate should bs anal tod{. The °“plot point® of
these anslyses ahall fall In the sccepleble area of figure J. e acosptance-rejecilion ourve
na{ ba exttspolated, &s necepsary, to cdotermine the.scceptabiiity of ®piot points? vhich
tall outalde tho sroa sctually bounded by figuge 1, Howevex, tbe alnisum able yalus af

< e, » D] .. .,

.Yyalve
sodiun plus sidiceto shall be 30 ppm.° IR 5~ & BEACANF ORI

Page 4 o .
Qo T 12 e ‘:WM L .
3.4.,2{a), deloto and substitutos

®(a) 7The productlon Jot from which the sample was takon has met 1l the
tcgulrcnunll of the spocification listed in 1.2 for tho specific type
sahd subtype. The samplo from this Jot shall be snslyssd for pli,
chlorides, »odlun and sllicate in acoordance with the chemistry mothods
pornitied by this specificetion,® . Lo

v

3.4.2{0}, dolete and substitute: - s e O I;:l‘
®{c) Tho actual numcrical zosults of al) chendatry tests including snalyses ..

for both sodiun and cilicate content, snd actual npmerical resules of
the preproduction cosrosion test shall have been submittad to the

command or ageucy conccrnod for inforpstion.” .
Add new paragreph J.5: e, et
*3),5 MNorcury contamination. During the =manufacturing précunl, toats and inspections, !
the insuvlstTon shodT not havw come 1n diroct contact with mercury or any of i3s compounds,
nor with any wmescury contsining device employing a single boundary of containmant,® -

4,1, deleto and substlituta: ) t
[
|

*4,) Fesponsibility for {mspection. Unless othsrwise apscified in the contract or
purchesoe oroer, the supplivy is roctpontible for the performanco of all inapection regquire~
monts 23 spocified horein, Ixcept avo ctharwise specified in ths contraot or orderx, the ,
supplier say use his ovn or sny other facilities suftable for the parformance of ths Inspec- N

tion requirements spocified hsroin, unless disspproved by the Gov-xnnnnt.l/ The 00vnxnuontl/
resorves tho right to perform any of the Inspoctions sot forth in the spscification where
such inspecticns sye desmod) necrseary 10 sysure eupplies and soxvices conform to prescribed °

rsqulizemants.®
4.1.3, second 3ino: After "HIL-3-45208°, add ®(sse 6.3)." .

Add the folloving footnots 1/to the bottom of psge 4t : ) ;
74 The toym “Covernment in this [nstance denotea *Connand OF Jgedey, 00ncerned®, ‘5 R
Page 3 o ,‘ki‘??:}’.‘éi g i
of % pages e, .

| |

B

R
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BT et~ ST S Y AHENDHE HY=1

Pags 4 (Cont'd)

§,3,1, sdd a sacond sontence to this pavegraph as follovwat .

*Howeves, for solded thormal YXpa and block insulation which le produced by a continuous
piocess, & lot 2hsll consist of all pipe or bloch insuletlon produced undar the some condi=
tions, trom ingredionts of Lhe ssre ind, nature snd quality offered for delivery at one time,®

§,2,3, 6eleta tho firet two sentances and replsce vith lollovingl .

--.'.,0- T
*A minipus of thrce sasples shall be teken from each lot, a8 dafined in this specifi-
cation, tor the guslity conformance tepta axcept 83 noted bslowi )

shers the type specificetion (»ae 1.3} sequires a grsaster nusber of samples
for fmducl quallt{ testing, the nusbey of sanples required by the typs
d be used for the guality coniformance testa, llovevex,

specification shou
gor solusd theymal pipe and block insulation which ia produced by &
coptinucus piocedd, sampling shall be in scoordance vith tabje 1.° ,

- A:.-r':! . R X .. AR RV (e . .
CA Ad4 tabls I sftex peragraph 4.2.,2 ap followny LA P oo

*gpble I - Saspllpg for tests | R

o 1 pninlnus nusber of quality
¢ ot sise In pi-cou—/ . conformance test sanples
Up to §J i
$¢ to 180 2
161 to 400 )

40) to 1,000 L]

3,001 to 3,500 4
2,501 to €,300 b}
€,)0) to 16,000 30
over 36,000 b}

Y A ploce i» defined as one pogmant, section or hlock.®

4.3.3(a), Selsts and subatituta: . :
*{d) The sctual resulta of chemical analyses and pi dstarminations, Jdantifie
cation of the chemistry analysis procedures {(pathods} uvsed.”
Page §
,"\T.‘._-\.
¢ 4.3.4.1.11a), first sontoncel pulsts "Asbostos-based®. : .

4.2.4.1.1 (o), delote firast subparagraph end subatitutel

°{p) Bpeciwmsns, spproxipately 30 grans d tasin, of 1iguid sdhesives lor
ceponta) shall be air dried for 24 houts into 2-inch ainizunm diaxeter
alsks in tarsd dishes ipans) nade of metal, teflon, oY polysthylene,
Actual dry weight shall be deternined atter crylng. 1§ the dlak is

dry and herd, it shall be pulveriasd,”

§,3.4,1.3, deloto flxst two septences and substitutal :

»4,3.4,0.2 ¥eter lesching, Place sach gpecimen in an individus} 800 xillilitar (mi}

pyrax bsaker (ox oquas) cover the sgwch-n vith 400 ml, of vater. Cover tha bsaker with
2 watch glass and heat for 1/3 hour st 93°C, toO 100°C,, then ysmeve heat. Cool the bealsr

and {ts ocntenld naturally {(do not agitate) to & xoOB tappsrature’ of 30°C. to Jo*c,”

* §.3.4,3.1, sdd the following sentsncel AT
ssne piil shald bs corzacted to 35°C.° ’

rage 3 RS T A R
of S pagos
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4.3.4.2.2, delsta the first tvo santoncos of this paragraph snd substitutes

seho chemlcal analyses for the chloride, sdiicete and sodiun ions shall be made by the
wsthods contained In this apacificstion, or equal, & approved Ln wpiting by the command orf
spency concerhed, Foguosta for spproval of alternats chemistry procedures ahall be
sccoepanind by justification ovidenco of tholy accurecy, @.9., such as by mossuring
differoncos Jn tost rasults when known amounis of chloridss, silicates or sodjus sro added
and copporing theeeo differcnces with comparable results chisined when ueing the procadures
conteined in this spocilication on the sare samples of insulsation, The snalyses shall be .
pide on suitsble aliquots from solution A.° “ . et

N L Vet

pages & and €
4,2.4.2.3.1, delete and suhstitutes oL .

*4,2.4.3.2.1 Anslysis for rhloride, An sliguot of solution A shail be snalyzed by
elthar of the folloving moDibdss :

{a} bzs‘m__:xomlric-onu)onlrlc titrator method, An expetosetyic-coulorstric’ ..
Ti{istor s=Thod suoh as e Aalnoo-Cotiove #utcuuc_ch!‘ondo Tityator, NG
, pa thod (o1 squall, el T SR
{b} Colozirotric mathodi
TIcal Gensity shall be masaused on a prepared solutd sgeinst. ..

» vatery refsience solution in & continetar {(ow} colle a BachS™:
man Modol "1° apectsophotpmotor for equall) at 43¢ millinlcron (mu)
and tho chlorids contfesd a calibrationsturve made from

sliquots of & rtenderd chlorlde splution representing 20, 40, €0,
B0 and 100 nicrcgrana of chilorido lon. bntﬁ a sarple blank and *
® tcagent blenk shall bs ussd and tho zsading obtainsd on solution
A nha?l bo correctad by subtracting the sum of the blank rsadings.

Notes Sulphate and phosphate cause posltive intsrfsresnce .at
concentrstions axceoding 0.3 waight percents s ‘ ' - .

{3} Add In turn to a 30 ml voluretric tisski an allquot of solution A |
vhich contains 8 30-¢0 micrograms of chloride don {sdjusted to pH

& to § with 4N 1D, using indicating paper), 3 ml -sach’'of reagoents

{a) eng {b), and vater tec 50 ml, nixing thorcughly at cach adéition.
Nncagd 35 minutes after preparation, xixing ths solutions thoroughly
juet prior to reading. . . Co o i
{3) Krsconts, Resgents shall be of suitable anslytical grade, Raagant : |
aolutions shall heve the following compositions ' '

a, 95,7 gram of n,lso‘l, » (R8O, o #411,0 per Jiter Aissolved

in §N nitric scid, Stors in a brown bottls for at least 24
hours bofore vse. IStablo for several months}. :
by 7.5 gram» of ilq(ECN)2 di{ssolved in mothyl sleohol to a final volume

of %00 rl. »fter mixing at Jrast 1 hour with a atixyrer and filtering
thipugh Wnstxan Bo, 41 paper {or squsl). : , . -

c. Mator shall bs distildad water contalning lesa than 0,1 parts per ¢
willion (ppe) of chlorids lon. . 1

Notes For sefezonce, soe method € of ASTK D 513."

vage 9 * . ,

Under "8, PREPARATION FOR DELIVCRY®, 2dds . '
®(por the extent of apglluhnny of the prepsration for dalivery requirsments of .
refazenced docunsnts listed in section 3, ses €.4)." R e

@l L e N
Piga 4 A%"\ N be !
of 5 pages oy >
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HiL-1-24344 (e13¥B)
AMINDHERT=3

. v.-mv~,m-«'\m-~-4~<-~-b~—m .

p3d nav peragraphs 6.4 and 6,33
sg.4 Fub-contrascted psterisl ond parts, The prepsration fof delivery reguirements of .

referonced Jocumcnta liateu in pection o not apply when patorial and parts sre rocured

jier for incozpocratlion into the squipment and lose their sepatate ldentity vhan

by the supp
\io sguiprent 1s shipped.
] o§.3 Mansgement contipl systas dpcussnt, The following panagemont control system
Aoauuni should {; Tneluded on ox;‘TSTUT" AN S ST S
. Soe . wge edye aned R i',,. ;
{a) HiL-1-45208 {sos §,1.3)°
Preparing activitys

Wavy = Bl .
{Frojent 5!49-»1:) .
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-
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i 7~ 24244 (SHIPS)
1

- UNCLASSIFED
;__ S . .erim Change No., 1

P~ 5 September 1973

MILITARY SPECIPICATION ' '
1
Inaulation Materials, Thermal, with Special

Corrosion end Chloride chuir:mchti

This interim change, when specified in contract docunents’, forms
a part of MIL-T-24244 (SHIPS) dated 22 August 1966 together wit
= Amendment 3 dated 29 Decenmber 1970.

Page 2, Paragraph 1.2 Types, add:

Y e e
FUCHNEI N R

N

b "Type 16H - Form D, Type III, Class 12"

Page 3, Paragraph 2.2, delete:
"ASTM Bulletin No. 225 - détcd October 1@57"

and substitute:

[ MASTM Bulletin No. 225, TP196 dated October 1957

(Xerographic or microfilm c0pﬁca of Technical Faper TP196 from .
ASTM Bulletin No. 225 are aveilable from University Microfilms,
Inc., Article Reprints, Ann Arbor, Michigan 48108)." :

Prge 3, Paragraph 2.2, add:

13
!
£t
4
=
75
d
32
bt ]
o
=
=
[ ]
4

HASTM D 1428 - Standard Methods of Test for Sodium and Potassium
in Water and Water-Formed Deposita by Flame Photometry" -
>§Pagc q

, Paragraph-4.2.3, delete and substitute the following:

14.2.3 Reportn - Three copieas of certified reports (Pigure 3)
shall be furnished by the supplier with the materials
offered for delivery., They shall include the following:

(a) The purchaser's order number

(b) Tha type and subtype of material :

(c) Thue supplier's lot (or production batch) number

(d) Certification of compliance with 3.5

(e) The actual results of chemical analvaes and pH
determinationa, Identification of the chemistry
annlysis procedures (methods) used. Results of
tests and nll retests when acceptance of the lot

\by authority of
(Rank) ;

(Signature)

1 Toppe

.3

on é%éz ‘
(Bate

—

; Rfditional coplies of this document m;y be obtained from the
contrect issuing agency, oo

N ASSFD -

?age 1 of 5

'CTassi icatign (canceled){
NAVAL SEA SYSTEMS COMMAND

Department of the Navy
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ﬁ 1S f Interim Change No.
*?5?}1f} i 5 September 1673

S A BRSO Y8 e o

is based on any of the following provisions:

(1) Replacement of test specimens

(2) Retest of additional specimens from the lot

(3) Resubmittal of a rejected lot for test after
rework or removal of non-conforming material"

Page 3 of Amendment, Paragraph §.2.4.1.1(c), delete and substitute
the following:

"y, 2.4.1,1(c) Specimens of insulation cements, approximately
20 grems dry basis, shall be air dried for 2k hours in tared
20 mm (minimum) diameter metal, teflon or polyethylene dishes,
Actual dry weight shall be determined after drying. If the
cement cakes, it shall be pulverized. Caution: Protect from
contamination during air drying.

4.2.4.1.1¢d) Liquid adhesive specimens shall be prepared as
follows: )

(1) Two 70 mm (minimum) tared aluminum dishes shall be used
for each determination. 1liquid adhesive, 5 = 73 grams
dry basis, shall be placed in each dish for a total of
10-15 grams dry basis of adhesive for each determination.
Dishes containing adhesive shall be dried in a convection
type oven at 160° #2°F for 2L #l hours, Drying under
these conditions will result in a material that is not
powder dry but it shall be free of fluid adhesive
trapped under & surface film,

(2) Dried specimens shall be removed from the oven and cooled
to room temperature in a desiccator, Cooled specimens
shall be weighed to the nearest 0.l £. Weight of dried
adhesive shall be determined by subtracting weight of
aluq?num_diqbqp dete;mined above." 4 .

',':} i

P @ .-

Page 35, Paragr;pﬁ 4,2,4.1,2, delete and substitute the following:
my,2.4,1,2 Water leaching

4.2.4.,1,2.1 Hard materials, materials having wire insertiona, and
dry cements (see 4.2,4.l.1 &, -b and -c) Place each
specimen in an individuval 800 millileter (ml) Eyrex
beaker (or equal) and cover the specimen with 00 ml.
of water, Cover the beaker with a watch glass and
heat for & hour at 2059 to 212°F, then remove heat.
Cool the beaker and ita-contents naturally (do not agitate)

Al

iU

i e T e e
\
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TC-.424b (SHIPS) I¥
Interim Change No,
5 September 1973

to a room temperature of 689 to 860F, Filter the leach
solution through a prewashed No, Ll Whatman, or equal,
filter in a Buchner funnel, transferring the specimen

to the funnel and using light suction as necessary. The
beaker and the &pecimen shall be washed thoroughly using

a minimum of ten small washes to make up the filtrate to
500 ml. (Centrifage filtration may be used as an alternate
method), The filtrate shall be transferred to a
polyethylene conteliner end marked as solution A, This
solution A shall be the source of aliquots for the chemical
tests, Approximately 150 mL of solution A, from which
aliquots for the sodium and silicate tests are to be
taken, shall Le refiltered through a 0.45 millipore filter.

b.2.4,1,2.2 Adhesive {(see 4,2.4.1.14d)

After dry weight has been determined, peirs of dishes
comprising each determination shall be placed back to

back in acid washed (15% HNO3) 600 ml, pyrex beakers
containing approximately 400 ml. of deminerelized water,
The beaker shall be covered with an acid washed watch glass
and heated for 1 hour at 207° + 4OF in & boiling water
bathh., The beaker and contents shall then be cooled to roon
temperature,

The leachate as prepared above shall be filtered through
a 0.45 millipore filter; the beaker and contents shall
be washed thoroughly using & minimum of ten small washes
(To facilitate filtering, the leachate, expecially if
cloudy, may be centrifuged to remove the majority of the
particulate material, which interferes with filtration,)
The filtrate ehall be transferred quantitatively to a
500 ml polyethylene volumetric flask, diluted to volume,
and merked as solution "A", This solution "A" shall be
the source of alicuots for all chemical tests,”

Pege 3, Paragraph 4,2.4,2,1 of Amendment 3, delete the last sentence and
substitute the following:

"The pH shall be corrected to 77°F."

Page 4 of Amendment 3, Paragraph 4.2.4.2.2.1 (b)(3)b, delete and substitute
the following:

ny,2.4.2.2.1 (b)(3)b A saturated solution of Hg(SCN)2 in methyl alcohol
prepared by adding 7.5 grams of Hg (SCN)2 to 500 ml of methyl alcohol,
stirring for one hour, and filtering through a Whatman No, 41

paper to remove undissolved Hg(SCN)2,

Store in brown b

ottle,"
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5 September 1973

6, Paragraph 4,2.4.2,2,3, delete and substitute the following;

"y,2.4.2,2.3 Analyseis for sodium - A 100 ml aliquot of milli-
pore filtered solution "A" shall be analyzed by one of the
following methods: :

(a) Spectrographic method - The golution shall be reduced
to drynees. ihe residue shall then be analyzed spectro-
graphically for sodium.

(b) Flame photometric method - The gsolution shall be analyzed
by Hethods A, B, or C of ASTM D-1Kk28.

(c) Atomic ebsorption - The solution shall be analyzed vsing
atomic absorption, ‘

NOTE: Corrections must be made if high concentration of
alkaline or alkaline earth metals such as calcium,
potassium or maghesium are present."”

9, Paragraph 5.1,2, sdd the following:

"5.1,2,3 For all containers Supplier's lot number shall be marked

on each container, Lot numbers shall be preceded by the proper
designation, e.g., Lot No. 53."

WU ..

n  1C-"124l (SHIPS)
QEE i Int sim Change No, 1




' | b o — 1-24244 (SHIPS)
- 6 : t? ; Interim Change No, 1
. , Alis et Co 5 Septembeg  Johdems
" it Yy :

guuo/ o ”

Pigure 31/

Certification of Quality Conformance
To MIL-1-24244 |

Manufacturer or diat:ibutdr

Custoner's Name

Address Customer's Order No,
Date I '
—g/ £/
Type Subtype ' (Complete Demcriptid

Lot No.

_ Lot Anmlysis

Testing Laboratory

_Date of Report

‘Leachable Chloride, ppm

Sodium, ppm

Silicate, ppnm ' .

pH of Leach Water -

Preproduction Corrosion Test

Teating Laboratory

pDate of Report of Acceptable Test

Specification for Specific Type of Material
Specification No. ' : '

We hereby certify that the sbove material has been teated in accordance
with the listed specification snd is in conformence with all the
requirements, We further certify that the material was manufactured,
tested end inspected in accordence with the requirements of Paragraph 3.5,

1/ This form s applicnbleité”fhciqualif? conformance tests required
~ for cach lot d shall be forwarded with cach shipment,




