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NIL ITARY SPECIFICATION

INSULATION BLANKET, TllERMAL, FIBROUS NINHtAL

This specification is mandatory for use by all Departments and
Agencies of the Department of Oefense.

1. SCOPE

# 1.1 This specification cover~ wire

2. APPLICABLE DOCUMENTS

2.1 The following documents of the
requesr for proposal, form a part of the

SPECIFICATIONS

#

reinforced fibrous mineral wool insulation blanket.

issue in effect on date of invitation for bids or
specification co the ●xtent specified herein.

FEDEILAL
PPP-B-576
PPP-B-S85
PPP-B-S91
PPP-B-6nl
PPP-B-621
PPP-R-636

Rexes ,
Boxes ,
Boxes ,
Boxes,
Boxes ,
Boxes,

Wood-Cleated, Veneer, Paper Overlaid.
Waod , !Vire b“””d.
Fiberboard, lVood-C1eared.
lVood-Cleated, P1)’weo(i.
!tmd, ,Nailed a“d Lock-Corner.
Fiberboard.

!.ll LITARY
N1L-L-10547 - Liners, Case, and Sheet nverwrap, Waterproof,

STANDARDS

MILITARY
!IIL-STO-IIT5 - Sampling Procedures and Tables f.r [nspecr ion
NIL- ST I).129 - Narkin$ for Shipment .Ind Stora?e.

(Copies of specifications, stanclsrds, drawinfls, .“J p.hlicxrio”s required hv suppliers
in connection with specific proc,lrement functions should be obtain.x! from the procuring
activity or as directed by the contracting officer. )

# 2.2 Other publications. The followinc documents form a part of this specification to
the extent spec I t :ed herein. Unless orherwise indicated, the issue in effccr o“ dat. of
invitation for bids or request for proposal shall apply.

Uniform Classification Committee ‘.

Uniform Freight Classification Rules

[Application for copies should be addressed to the Uniform Classification Committee,
202 Union Station, 516 lvest Jackson Blvd. , Chicago, 111. 60606. )

American Trucking Associations, Inc.

Naticmal Notor Freight Classification Rules

(Application for copies should be addressed to the American Trucking Associations ,
l.c. , 1616 P Street, Washington, D. C. 20036. )

ANERICAN SOCIETY FOR TESTING AND !.IATERIALS
ASTN-C-167 - Thickness a“d Density of B1anket. or- R.tt Type Thermal Insulating

Materials, !Iethods of Test for.

ASTM-C-177 - Thermal Conductivity of Narerials by Means of the Guarded not Plate,
;.lethod of Test for.

FSC S640
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(Application for copies of !\ST.!Stan,l?r<!ssI?o!!I<!he sen~to the,A.cricanSocietyfor
TestingandNaterials,191(IMcc Strcec,Fbiladelphim,Pa.19103.)

(Techtiic.?l society and technical association specifications and standards are generally
available for reference, from libraries. They are also distributed among technical grouPs
and using Federal aFencles. )

3. REQUIRE!IENTS

t 3.1 !!aterial . The basic material shall consist of rock, argillaceous limestone, slag,
glass, or m%xtures of these. processed from a molrc” srate into fibrous form a“d rhe” felted
a“d secured between metal lic supp.?rt inp members.

3.1.1 Mineral fiber.

3.1 .1.1 Nonfibrous material (shot) . The mineral fibers shall contain not more than
20 percent by weight of nontlhrous material (shot) (see 4.4 .1)

3. 1.1.2 Alkali nit
—T+

The alkalinity of the mineral Fibers exPressed as SOdiUm Oxide
(Na20] shall nor cxcee 0.6~ percent (see 4.4.2)

# s.l. l..l sulfur. TIIO mineral Fil, ers shall contain not more than 0.50 percent of
sulfur (see 4.-

3.1.2 Binder. If a hinder is required in the nanufacturinfl of the blanket, it shall
not exceed l-cent of the weight of the fibrous mineral component of the blanket
(see 4.4.4).

The supporri. g mesh shall consist of one inch wire,
inches ln dianeter, on both sides , or wire .esh on one side *“J expanded

metal lath on the other side, as specified (SCC 6.2).

v 3.2 Constmctic.n. The blanket shrill Ihc composed or felted fibrous’ mineral with or
without a bzncicr, secured between wire sttppor?inr. zenhers which are attached to each other
by tie wires spaced approximately 7 inches apart passing vertically through the blanket

. 3.3 Dimensions. The le”:th, widr!, an4 thick n.ss 06 the blanket skall he as” specified
(see 6.2). A m,ntts tolernncc of 1/R inch and . . excess in ~11 dimp.,ions will I,e Permitted
(see 4.4.5).

# 5.; Dens itv. A c“hic foot of the blanker, wir!>aut sl, ppnrrin E menbers , shall weigh
not ore t~pounds.

S.S Thermal conductivity. Tbe thermal conductivity (K) of the insulation blanket,
withwt ?upportlnp, mem?ers, sh.11 net exceed 0.55 RTII per square foot per hour per degree
Fahrenheit (“7’) for thlckne~s of 1 zncb at a nean tempera tttr? of 4SO” F (se 4.4.6).

3.6 Moisture absorption. Tbe ins:la? ion !hlx. ker. wi?ho. t supporting members , shall
not absorb more than 1.25 pert.mt hy .e, Tbc of water (see .$.4,7),

3.7 Resistance to vibration. The insulation blanket shall not sag, settle or shake
down when tested as speclfled 1. 4.d .9.

# The blanket shall conform to the qu.liry and grade of product
estab;i~hem~ecification.

4. QUALITY ASSURANCE PROVISIOk’S

t 4.1 Responsibility for inspection. Unless orherwise specified i“ the con?ract or
purchase .rder, the s.pplxer IS responsible for the performance of all inspection require-
ments as specified herein. Except as otherwise specified in the contract or order, tbe
supplier may use his own or any ocher facilities suicdhle for the performance of The
inspection requirements specified herein, unless disapproved by the Government. The G.avern -
me”t reserves the ri.zht co uerform anY of the insvecrions scc forth in the specific. tion
where such
prescribed

i“spectio!s are ieemed ncc’c~sary to assure supplies and services conform to’
requirements.

-.,
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4.2 S9mplinK.

4.2.2 Lot. For purposes of sampling, a lot shall consisr of all insulation blankets
of the same FliTckness produced under essentially the same conditions and offered for delivery
at one time.

4. 2,2 S.amplinE for visual and dimensional examination. A random sample of blankets
shall be selected from each lot offered for examlnatlon ln accordance with NIL-STD- 105 at
Inspection Level 11 and Acccpcance Quality Level of 2.5 percent dCfeCtiVe.

# 4. 2.3 Samulinp. for quality conformance. From each lot, three sample blankets shall be
selected in accordance with mspectlon lever S-2 of xIL-STD-1OS for the tests specified in
4.3.2.

4.3 Inspection.

4 .3.1 Visual and dimensional examination. The samples selected in accordance with
4 .2.2 shall be visually and dxmensl.nally examined to verify compliance wi~h this speci-
fication. Any blanket in the sample containing one or nore visual or dimensional defects
shall be rejected, and if the number of defective blankets in any sample cxcceds the
acceptance number for that sample, this shall be cawe for rejccrion of the lot represented
by the sample.

#
in

4 .3.1.1 Class ificztio” of defects. Class ificari.n of defects shall be as specified
table I.

Table I - Classification of defects.

Critical

1

i!Qx
101

102

103
104
10s
106
107

Ninol’

201

_

JaSgcd ends of mesh wire, tic wire, or expaiucd
metal.

Lencth is less than s;, ecificd Tolerance 1/S
inch short (3.3]

Width is lCSS than specific,! Tolcrzncc 1/?
inch short (3.3)

Thickness less than spccificd (3. 1)
Spr,cin~ of tie wires cxcee,!s 7 inches [3.:)
Tie wires not. sccurcl? attached.
:Vesh wires n.. t prop crlv s:, :tced.
Lxpanded metal br. L.en.

Special marking not as req. ircd in contracr or
purchnse orc!cr.

4 4 .3.2 Quality conformance tests. The samples sclecrccl in ,ccordxnce with 4 .2.5 sh~ll
be s“bjccted to the tests speclt, cd 1. 4 .4.1 throuch 4.4. S. [f chc s:implc is fuund to bc
mt in cmfonnance with this specification, this shall he cause (or rcj. ct ion 0( tit. Lot
represented by the sample.

4.4 Test procedures .

# 4 .4.1 N.onfibrous msterial (shot) COllt.2,, t. The “o” fibrous material [she?> co. tcnr of
10 grams of each h 11 be determined by finely se;, aratinr or hrcak ins it UP hy
means of a piece ~?~~~tsr~bher against a coarse screen dir. crly into n nest of two U.S.
Standards sieves, SOS. 50 a“d sO, a“d a receivin~ pan. i soft brush or other means, at the
discretim of the operator, may be used to facilitrtc Siev i.!?. Lo.; fibers may bc removed
by hand or $e”tle hlowi”~ if their horizontal ori.nrat ion pvcve. ts them fTO. Passing through.
Shake by machine or by hand mtil csse”tially all of the fiber has be.,, rcmo~,e%l Crom the
cwo sieves The fine splinters a“d dust shall be ~spirxce<! x“6 rhe remainder on t!lc !:0. 30
and No. sO sieves shall be combined anG \veigl, ed, divided by the sanplc ,wicht ~.d ..lriplic,l
by 100 to give the shot content in percent. CAUTIOX: AK all stages .( this test. avoid MY’
loss of shot which would invalidate the test results.
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# 4 .4.2 Alkalinity. The alkalinity test shall be performed .s follows: Weigh a 5 gram
.0 .01 gm) representative sample of the mineral fiber, and introduce into a 500 milliliter
$m~~iy~~w~;~;nmey.r flask. Wet with 5 M1 .f 95 percent ethyl alcO~l and add 400 M1 Of

Reflux for 4 hours ZS minutes. At the end of this period, disconnect the
condenser and filter at once through a Ko. 41 W%atman paper, or its equivalent, supported in
a Buech?er ft+nel and connected to a suction source. !:ash the flask and residwal material
three tzmes with 25 ml portzons of hot distilled water. Titrate the combined filtrate a“d
wash soulution immediately with 0.02X llzSO~ using 6 to 8 drops of a 1 percent solution of

phenol red indicator ro the disappearance of the pink color. Run a blank derermi.arion on
the same amount. of distilled water and alcohol and substitute the titration value in the
formula below:

percentage alkalinity as Na20 - jA-B)N x .031 X 100
Iv

where A . ml H2S04 required to titrate total sample

B - ml 112S04 required to titrate hlank

!4 = Normality of the 112S04

N - Weight of samples in grams

A representative sample is conveniently prepared by takins borings wirh a large cork
borer through the cross selection of t!ie insulation.

# 4 .4.3 Sulfur content. The total sulfur content of the mineral fiber shall be determined
by the following method:

A 0.S gram representative sample 0[ the mineral fiber is placed in a dry 30 cc iron
crucible with 4 ~rams of sodium peroxide (>ia70 ) and b gram? of potassium carbonate (K, C03)
and intimately mixed. Cover tho crucible ana icat for 1S nlnutcs. i? ? sulf.r-free flafie
“ncil fusion is complete. Rotate the crucible while. the melt snlld, fles. Follo,, ~ng cooling,
transfer the crucible and cover to a 400 ml beaker conrainin; sufficient distilled uater
to cover, crucible, add 5 to 10 ml of Ihrominc water, *“u boil until the melt is dissolved and
the hromlne expelled. Let tbc precipitacc settle .nnd dccanr the su?crnacant liquid Through
a sintered crucible usinc suction. Iiash with hot water until prxcti’tally neutral. Acidify
the filtrate with I:Cl, evapo?atc on n !totp,l.lre to dr?ncss co dehydrate chc silica. Take up
in *OU ml of water, odd 5 ..1 0[ dilute liCl an,! flltcr. HrI”: to a boil anti slowly IJJ 5 ml
of 10 percent C3C1Z solution. Let stand .Ver. ishc, rilt. r, W. S:I, i:nite aIIL! wci~h the
10.s04 Calculate the coral sulfur as follows:

,:/eioht of fiaso. x n.1::.i x 100 . ; SUlr!, r. u.>

J. 4.4 IKinder contc,tt. Tt.c Ihindcr conccnt of cfic!, s>-ple teste,: .hzll b. dcccrmincd
I,y heating “o.t 1.5s cl,.. </2 square rOOt of rincral ribcr narcrial sepnrztc~! into 5..11
picc.s t. zpproximr:ly SOO:F for 5 hours in an OVCI, :t; equatcly vented in such a nanner as
to insure complete crrculat, on or the arnospherc of C:IC encirc oven c!:anhcr, ?ref. rably !-v
fan or other forced circulation methods. The wcigi, t I,eiore .“6 after heat ins shall he
taken .ndcr atmospheric conditions of the sac!. rcl.?rivc humidity.

4.4. S Thickness and Jensitv. ‘rhc tbick”css and dc”sitv O( the insulation si, all be
determined in accordance with the DCCIIOLI speci Cicc! i. ,\ST,I C-167.

4 .4.6 ‘Thermal conductivity. Thermal cond.ccivity shall be determined in accord. ”..
with the method speclfled ,n MT ,.1 C-177.

4 .4.7 Noisture absorption. ,\ 3-1/2 by 3-1/: x 3 inch spccimc” of the rmi”cral fiber
comp.nenr shall be weighed anti then sul, jected to an atmosphere of 90 . 5 percent humidity
at 120” z 3°F for 6 hours. Iici Kl, imme,liarely up”” remo,,,al fron the t~st chamber and
determine the percent moisture absorbed.

4 .4.8 Resistance zo vibration. Two 2 foot by 2 foot by 2 inch specimens of the blanket
shall be mounted on the faces of an electrical hearer plate. The ends of Che hearer plate
shall be insulated mid the entire assembly shall bc fitred and mounted within a 1116-inch
thi:k, sheet iron cas+ng, 30 by 30 by 6 inches. ‘The c.asins shall be mounted in a vertical
pos, tmn on ? v, brarion test apparatus. The heater place shall be maintained ar a temperature
of 7SO” F d“rlng the Cc St. The speci”c. s shall be subjected to 720 vibrations p.r mi””ze
through an arc of 1S minutes for a period .< 100 hours of operation. At the end of che
100-hour period of opcratlo. , the outer metal casing of the assembly shall be removed and
the condition of the specimens noted.

.

.
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4.5 Inspection of vrevaration for delivery. The preservation, packaging , packing a“d
❑arking of the equipment shall be subject to inspection to determine compliance with the
requirements of Section 5 of this specification.

5. PREPARATION OF DELIVERY

# (The preparation for de!ivery requirements speci Fied herein apply only for direcr
Government procurements . Preparation f“r delivery requirements of referenced documents
listed in Scctmn 2 do “ot apply unless specifically stared in the conrract or order.
Preparation for delivery req”irencnts for products procured by contractors shal 1 he specified
in the i“divid”al order. )

5.1 w.

t 5. 1,1 Level A. Insulation blankets shall be packed in oversets-type wood-cleated
fiberboard, ~w.ood, wire bound wood, corru~ated or solid f iherl,oard, wood-cleated
paper overlaid, or wood-cleated plywood boxes conforming to PPC-B-576, PFP-B-S91 , PPP-8-621,
PPP. B.636 class weather resistant, and PPP-B-601, respectively. Shipping containers shall
hava case liners conforming to M1L-L-1OS47 and shall he closed a“d sealed in accordance with
appendix thereto. Case liners may be amitted for boxes con fOrmiv. tn Ppp-D-63~ provided
all corners arid edge seams and manufacr”rers joint of the hexes arc sealed with minimum
1-1/2 inch wide tape as specified in the appendix of the box .$pecificarion. no, C1OS”,,5
shall be as specified in the applicable box specification or appendix thereto. The gross
weight of wood boxes shall “ot exceed 200 pounds ; f iherhoard boxes shal 1 not exceed the
weight limitation of the applicable box specification.

* S.1.2 Level 8. Insulation blankets shall be packed in domesric.type wo.d.cleated
fiberboard, ~wood, wir= bound wood, corrugated or solid fiherhoard, wo.d-cleaced plY -
wood, or wood-cleated paper overlaid hexes Conforming to PPP-8- 576, Prr. B-591 . PPP- B-621,
PPP-B-59S c1a3s 1 0, :, PPP-B-636 class domestic and PPP-11-601, ~especti. elv, closures
shall he as specified in the applicable box Specification, or .ppe”dix thereto. Fiberboard
boxes shall “ot exceed the’ weight Iimifation ~f the applicahl.e box specification. The
gross weight of wood boxes shall not exceed 200 pounds .

s.1.3 Level’C. Insulation blankets shall be pgcked in Conraincrs in a manner co
insure safe ~y a“d .accepta”ce at desrinar ion. Conraine?s shall comply wirh the
Uniform Freight Claqsific. tion Rules or Xatio”al !Iocor Freight Classification %.les

in additic.n to any special markinc req”ircd (see 6,2), s!t!p. ents
in accord .tnce with WIL- STI)- 129.

6. sOTES

m 6.1 [nte”ded “se. The blanket is intended for insulating hot s.rfzccs of machinery,
boilers ana eq”lpment at temperature up to 90fl”F.

6.2 Ordering data. Procurement documents should speci fy cl,e f.] lowing:

(a)
(b)

(c)
(d)
(e)

Title, number, and date of this specification.
Whether wire mesh O“ both sides or wire mesh on o“e side a“d expanded

metal lath on the other side is required (see 3.1 .3) .
Length, width and thickness required. (see 3.3)
Level of packing required (s.. 5.1)
Special mark>ng required (see s.21

6.3 CHANGES FRON PREVIOUS ISSUE. T!IE OUTSIDE NARCINS OF TI[[S DOCU?IFYT IIAVE BEEN
NARKEo ‘VfVs~ .,. . (DELETIONS , AflI?lT1nNS, ETC. ) FPON TIIE PREVIOUS ISSUE
HAVE BEEN !L4DE TIIIS NAS BEEN DONE AS A cONVENIENCE ONLY AS17 T1!E COVERY!(FXT ASSUMES NO
LIABILITY lWATSOEVER FOR A?W [NACCUIUCIES IV TNESE SOTATIONS. RIDDERS AXIT CDNTRACTURS ARE
CAUTIDNED TO EVALUATE TIIE REQUIRE$!EYTS OF TIIIS DOCU?[ENT HASEn 0S TIIE EYTIRE CONTEST AS
WRITTEN IRRESPECTIVE OF TIIE \biRCIN,IL XDTAT10N5 AXD REt..4Tr0xsl!l PS TO TIIE LAST PREVIOUS ISSUE.

Custodians:
Army - WE
Navy - SH

Review activities :
Army - ME,
Navy - SH. YD

Preparing acrivity:
Xavy - SII
;Projecr S640-01S6)
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NOTE: llah form maY not ba us-itomwast rnpi-0{dorunmnti,nortorequestwuvem,deviation,orclarificationof
cpecUkaU~~llk0M9uUOn~llt C~-. &lu!JMnbSUb18ittiOnUli#fom donotcoostitutaorimply .uthcmizatirm

* d- UIY portion of UI* mf~n~ d~~M*) or ~-d COIJ~~ ~uim=en-.

(Fold don, thtillIu)

OEPAFITMENT OF THE NAVY

11111~
UNITED STATES ,

OWICIAL auwaaa
PENALTY FOR PFilVA7E uSE S300 Bus~NE:sNoREPL’fMA~&

PO=AGEWILL SE PAID OY THE DEPARTMENT OF THE NAVY

co~nder, Naval Ship Eiigineeri.ng Center

Federal & Military Documents 6 DOD
Standardizat ion Branch

Department of the Navy

Washington, DC 20360
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DOCUMNT N>wman z -MSN7 TITU

I
. NAM OF suaMrt-71n00noAN12 AT10N 4. TYPE OF 0R9ANl~T10N (M+ -)

❑ VSNOO”

n o’r”an,sPdf7,:
-

●oauIM AReM

b. -.nmdsd Wer.iuq:
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C.xw - Omlm.1

A4AILIN0 AOORES9(Shwt, (2Iw Slnt#, ZIP CA) - O@ond a OATE OP 9U6MIS810N frYMMDDJ

I

00405’.1426
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