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MILITARY EPECTFICATION i

INSULATION MATERIALS, THERMAL, WITH SPECIAL E

(@)

CORROSION AND CHLORIDE REQUIREMENTS S

—~ @

S >
1. BCOPE 2 |Jds
3 5
1.1 Scope, - This specification covers mineral-based thermal insulation, cement, and adhesalves with = b=
special corrosion and chloride requirementa, _ ° g
1.2 Types, - The insvlation material shall be of one of the following types and subtypes as specifled (c%é ‘5..

8.2):

1 - Insulation, pipe, thermal (MIL-1-2781)..
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 ML, 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).

3 . Insulation block, thermal (MIL-1-2818),

A - Class 1 - temperaturea up to 800°F,
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SB . Class 2 - temperaturss up to 1000°F, .
3D - Class 3 ~ temperatures up to 1800°F, 'H
SE - Class 4 - tomperatures up to 3000°F, 2

Type 4 - Cement, insulation, high tempernture (MIL-C-2861). @

Type 8 - Cements, finiahing, insulation (MIL-C-2908). w0
8A - Typs - Asbasios, o
8D - Type I - Hydraulic setiing mineral wool, b
. Type 0 - Adhesives, fire-reaistant, tharmal {nsulntion, (MIL-A-3318),
A - Class 1 - Yor bonding fibrous glasa cloth to untaced fibrous glass insulation, 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,
6B - Class 2 - For attaching fibrous glass insulation to metal surfaces,
6C - Class 3 - For attaching cork and fibrous glass insulation board (o metal surfaces.
Type 7 - osulation felt, thermal, asbestos fiber {MTL-1-18001).
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, : ]
137 - Type I, industrial batt, class ¥ - for use up to 1200°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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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
concernod, '

3.2 Type requirements, - In addition to the requlroments of this epecification, the material suppliod
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 material supplied ahall have a pH (Hydrogen lon concentra- f
tion negative exponent) not greater than 11,3,

8.4 Preproductionr rements, - Pricr to supplylng any typs and subtype of thermal inrulation to this
spociticafon, a puppler lgl comply with the preproduction roquirements specitied In slther 3.4, 1 or 3.4.4
for the particular typo and sublype supplisd,

3.4.1 A supplier who bas previously supplied thermal insulation of the specific type and sybtype to this
apecification, or who has and can supply & copy of a certificals of compliance {ses 8,3.3) to Lhe requirements

of this specification, aball have wet 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 lnaulstion
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
‘10 6,2,1, The production ot Irom which the sample is taken aball be of the same formulation, mads by the
same production procesaes and from the same kind, nature, and quality of Ingredients a8 thore 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‘p‘ropoﬁlnn‘nﬁy Topreaentative of the entire croen section of the composition except that
metal sereen or expanded melnl used ae a 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 coments) aball be alr
drled for 34 hours info 3 (nch minimum diameter disks in tarsd motal dishes or pana, Actual
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 Duckners type hmne), tramaferzing the specimen o the fumnal and using light suction a3 pacessary, The - -
besher and the specimen shall be washed thoroughly using & minimum of ten amall 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 aliquots 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 squel) st 410 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 evaporotion rate for esch 2 Inch by 7 Inch coupon shzll be 800 mli 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 {f the level control sysiem ahould fail,

(3) Water makeup and control sysiem. - The waler makeup sysiem 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-mbo/cm?
pH, min. -max. «8.0-8,0

(water shall not be stored in glass, cerarclc or amy 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 In seplrut® JotrorbotHag-water; .-

Orfc-dsmansy | [N ASSIFIFD

z
|

—




Downloaded from http://www.everyspec.com

- IR A o

IO - Y - PR
PRI R ST At

4

oo0ess @ N

P - e L""‘m'\k

K0 o

) ax .ﬁﬁzv“aﬁ»‘&’—aﬁ*’\:’.“mrs -
MIL-1-24344 (SHIPS) JF

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
(aacept metal {acings) a8 required by 4,2,2, shallbe preparcd inthe ahape shown in figure 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
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 applied a8 determined by welghing the pad bejore application and afier 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), Folloving

this cleaning, cleaned rubber gloves aball be worn when working on the test station. The final

¢leaning procedures are detalled an followa:

(1) lmmerse comainers (or coupona) in B walsr solution containing 80 grarms of detergem 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, Immediately rinss twice by pouring bot (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 ehall hold the ineulation specimen snugly and evenly in contact with the corroeion cou-
s without reducing the insulation thickness (o less than ] inch over the lower 180 degreea,

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

{d] Add waler slowly (o the waler confalner to the norral wder level, Re-esiablish the steam -
pressure af B10 10 psig and adjusl the water level cortrol system to maintadn the levels shown ‘
on figure 3 (that 1s, 3/8 inch to 38/4 inch balow the corrosioa coupon gurfsce), 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-
up) to 300 ml per day, incicating a poor wicking sctlon, 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 wateroverlows {rom the water container, ltahall be caught in the oyverflow con-
tainer and ahall be returned to the walsy containe opporiunky psrmils, s -

{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, dlanapemble the siation, remove

Lho coupons and clean the coupoas by thoroughly scrubblng in water with a stllf Ober bristle
rush,
(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 121l to conform Lo th.e requirements of 3.4.2(b), the specinic type
and subtype u'.régmhu falled to meet the corroslon test requirementa, -

§. 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, claza B, 80-pound waight or
hesvier, conforming to UU-P-208 {or approved squal material),

B.1.2 Marking.-

' §.1.2.1 Tor containers of nsulation larger than & gallong.- 1o adition 1o the marking required in the
specification 1ixed in 1,5 for the specidic type malerial, the title and number of this specification shall be
1abeled in green letters at least 1/3-inch high in a minimum of § Jocations on the container,

$,1,2,3 Yor 8-gallon containers or smaller,e In s3dtiion 1o the maridag required in ppecification
listed in 1.2 for the apaciiic type malerial, the pumber and title of {his specification shall be labeled in

green letters al laast 3/4-ioch high in a minimuso of 3 locations oo the conlainer,

6 NOTES -
8,1 Intended use.- Minera) type thermal {nnulation conforming to this specification 1s inlended for vae

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

_ on hot plping, mar
tnsulations may also be used on other heated meta) surfaces such s fron, Ni=Cu alloy, and Ni-Cr-Fe alloy

suriaces,
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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),

”'

documeni 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~
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