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has been changed on this page to refiect MiL-PRF-2Bi9F
that this is a performance specification. 7 October 197S
There are no other changes tc this document. SUPERSED ING
The document identifier on subsaguent pages MiL-1-2819¢E

has not been changed, but will be changed 9 November 1967
the next time this document is revised. (See 6.7)

PERFORMANCE SPECIFICATION
INSULATION 8LOCK, THERMAL

This specification is approved for use by all Departments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers thermal insulation block for use on machinery and equipmen
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surface temperatures up to the approximate limits for the classes specified.
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1.2 Clagsification. Thermal block insulation shall be of the following classes as specified (see 6.2):

Clacg 2 - Temneratures un to 1,200° Fshrenheit (°F)
Class 3 - Temperatures up to 1,500°F.
2. APPLICABLE DOCUMENTS
2.1 The following documents, of the issue in effect on date of invitation for bids or reguest for
proposal, form a part of the specification to the extent spocnfn herein:
SPECIFICATIONS
FEDERAL
$§-C-160 - Cements, Insulation, Thermal.
PPP-B-636 - Boxes, Shipping Fiberboard.
MILITARY
MiL-P-2B881 - Cement, insuiation, High Temperature,
STANDARDS
FEDERAL
FED-STD-123 - Marking for Domestic Shipment (Civilian Agencies).
MILITARY

MIL-STD-105 - Sampling Procedures and Tables Yor Ingspection by Attributes.

MIL-STD-129 - Marking for Shipment and Storage.

MIL-STD-1623 - Fire Performance Requirments and Approved Specification for Interior
Finich Mat l-\ ale arnd ‘llr'rn.sh Shiohoard Usae)

TINISH materiatls anc rurn Tipual G WSS .
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(Copies of specifications, standards, drawings, and publications required by suppliers in connection with
specific procurement functions should be obtained from the procuring activity or as directed by the contracting
officer.)

2.2 Other publications. The following documents form a part of this specification to the extent
specified herein. Unless otherwise indicated, the issue in effect on date of invitation for bids or request for
L L

proposa | apoly,

he
sha

UNIFORM CLASSIFICATION COMMITTEE
Uniform Freight Classification Rules.

{Application for copies should be addressed to the Uniform Classification Committee, Room 1106, 222 South
Riverside Plaza, Chicago, Illinois 60606)

165 - Compressive Strength of Preformed Block-Type Thermal Insulation, Test for.
177 - Thermal Conductivity of Materials by Means of the Guarded Hot Plate, Test for.
203 - Breaking Load and Calculated Flexural Strength of Preformed Block- Tvne Insulation,

Test for.

AMERJCAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
o
C
o
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AMERICAN BOCIETY POR TESTING AND MATCRIALS (ASTM) (con.).

C M3 - Density of Performed Block-Type Thermal Insulation, Ta

C 35 - Linear Shrinkage of Prefornod quh Temperature Thcrnal
Subjsctad o Scaking Baat, Test for.

C 411 - Hot-Surface Parformance of High-Temperature Thermal Insulation,
Test of.

C 421 - Mechanical Stability of Prefa
Test for.

t for,
Insulation

rmed Thermal Insulation by Tumb)

{dme
s adlng,

(Application for copies should be addressed to the American Society for Testing and
aterials, 1916 Race Street, Philadelphia, Pennsylvania 19103.)

NATIONAL MOTOR FREIGHT TRAFFIC ASSOCIATION IUCORPORATED, AGENT

Ti0nal mMotor rtelgnt Classification Ruiles.

'(Applic‘tioa for copies should be addressed to the National Motor Freight Traffic asso-
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(Dschnical society and technical association specifications and standards ar
availabls reference from libraries. They are also distributed among technical groups and
using Federal agencies.)

3. REQUIREMENTS

3.1 Oualification., The inaulation black furnished under thiz apecification shall he
products uﬂIEﬁ are qualified for listing on the applicable qualified products list at the
time set for opening of bids (see 4.3 and 6,.4).

3.2 Material. The insulation block shall be composed of asbestos-free, heat-resisting
comoounds sultablz for the temperature conditicns and the purpose intended, A certificats
of compliance shall be required (see 6.2.2).

3.3 Dimensions and Tolerances.

3.2.1 pPpimsasicns. Imsulatiocn shall be furnished in block form in 18-inch langth by
3-inch width or 3%-inch length by 6- or l2-inch width (see 6.2). Blocks shall be furnished
in thicknesses of 1, 1-1/2, 2, 2-1/2, 3, 3-1/2, or 4 inches (see 6.2).

3.3.2 Tolerances. A toletanco of plus or minus 1/8 inch in length, plus or minus 1/16

PRSI OE W P cauy-eep. sy 5 =y gy TP R [P PP |
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Table I - Physical requirements.

Properties Claas 2 Class 3
Density, lb/ft>, maximum 14.0 22.0
Compressive strength, at not more than
5 psroceat deformation ain 1b/inz 50,0 50,0
Weight loss by tumbling., loss in weight,
percent maximum
after fisst 10 =iautss 2.0 45.¢
After second 10 minutes 40.0 75.0
Plexural streagth é/ 1
Chanae undar sgakina haat, € hours at °P 1.200 1.500
Linear shrinkage, p.re.nt, -nxtlu- 2.0 2.0
Tharsal conductivity, Btu/hx. fte G#g. T
Bax,., at a msas temperature of
200°r 0.42 Ce———
3o0°r 0.45 ———
400°r 0.30 ———
soo°r 0.60 0.66
600°r 0.65 0.71
700°F $.7¢ 8.76
1%0°r —— ————
1000°r —-— ———

-71hro¢ times densit (lb/fta) of the sample tested.
Y
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3.6 Fire resistance and smoke density. The finished material shall conforms to the fire
resistance and smoke densify reguliremonts set forth in MIL-STD-162) (see 4.5.9).

1,7 Compatibility {clzss 2 onlv)., The bloack insulation shall be compstible with high
temperature Eﬁorma! Cement MIL- C;!UE! and thermal insulation cement of 55-C-160 type III,
grade F. Without the appiication of a primer, thc cements must readily adhere o the Ciass 2

insulation blocks and form a smooth, protective surface which will not separate under force
of gravity, vibratjon or accidental mechancial force such as bumping or jarring. Drying time
for each cemant after application shall not exceed one hour,

4.1 Responsitality for inspection. Uniess otherwise spec. 'ed i1n the Contract of pur-
chase order, the supplier 1s responsible for the performance of a.. inspection requiurements
as specified herein. IIxcept as otherwise specitied in the contract .- order; the supplier
may usc his own or any other facilities suitable for tlhc performance of the inspection re-
quirements specified herein, unless disapproved by the overnment. The Government reserves

the right to serform any cof the inspactions =at forth :n tha -n.n‘v.n-rnnn where auch insnecr-
the right PEIICIR any CI T ARsSpStiilgns =set orta he specir!:cation where such 1ns pec

tions are deemed necessary to assure supplies and services c0ntorm to prescribed requirements.

4.2 Classification of xnagecc;on. The inspection requirements specified herein are
classified as follows:

(a) Qualification xnspeccxo
!b) n...'nru conformance n

: [ | JPR R

ests #hall b Cli..ucted at & 1laboraiory satis-
Qualification tests shall consist of all the

4.3 yualification tests, wualification
factory to the Naval Ship Enginheering Center.

tests specified in 4.5,

4.3.1 Sam Eling for gualification tests. Three samples shall Le tested for the tests

apecified in 5.2, 4;5=J; 4.5.4 [(class 2 only) . 4.5.5, and 4.5.6; .7 samples shall be tested
for the tests specztied in 4.5.7, 4.5.9 and 4.5.10 (class 2 only). Jne sanple shal! bLe tested
& - S Snn s . Aommm s Ko - A € (<] - A ] [ 4 TN fmY o S e laa Lol S -esm o - - *Aan® wmmn A hall
LUL LIS (€3 3pCCL1i18U 1Tl N,0.¢0 GG 9,041V (Caad> <« TiiaYi e 1€ @VEITIGJIT TEIC TESULLS Snasas

be within the limits specified in table I and the individual test resul:: shall not exceed
these limits by more than 10 percent.

4.4 Quality conformance inspection.

4.4.1 Samplin gualxtx conformance 1nsp¢ct;on. For purposes of sampling, an
I e o Yl B e T Y~ aY T LW sl L mml. 1 ~d o somma =) -l ] m—dme mdamd ) o
AHBPEL LAV AUV -ll-LJ UUII.L.E UL .L& &AL All.u&ﬂl.&\lll i I POl \.Jﬂ." yswu‘.cu \lll\.l‘h BAM AWML
conditions and procured at one time.

4.4.1.1 Examination of the end item. Examination of the end item shall be made in
accordance with 4.4,1.1.1 through 4.4.1.1.3. The lot size, for determining the sample size
in. accordance with MIL-STD-105. shall be in units of insulation block (see 4.4.1.1.1 and
4.4.1.1.2) and units of shipping containers (see 4.4,1.1.,3).

4.4.1.1,1 Examination of the end item for defects in appearance and vork-anlhie. The
sampie unit for The TOllOWing examinatiOnh shalil De one ihBulation Dlock. The inspection leveil
for determining the sample size shall be level I, with an acceptable quality level (AQL) of
2.5 percent defective.

Categories Defect
Critical
Classification
01 Class not as specified
Major
Appearance and workmanship
101 Cracked., broken, or damaged.
102 Bad edges.
182 Bxcsssive voids.
104 Warped.
Minor None defined
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4 4.4.1.1.2 Examination of the end item for defects in dimensions. The sample unit for

the following examination shall be one block, The iInspection level for determining the sample
siza, shall be inspection level 1. with an AQL of 2.5 percent defactiva.

Critical Defect

~onS

ral MAana Aaéi
C=a SSaanisl

lLength, width, and thickness
101 Not within limits or tolerance apecified,
or by contract requirement,

Minor None defined
[ ] 4.4.1.1.3 Examination for gngcrntion tor « An examination shall be made to
determine that the " nascking ar nd markinos th the -.nn(r.-.nk- af aaction & aof thiae

.poct!ication. 'nu --mh unit for t.ho !olloving ominnuon shlu bo one lhlpplnq contaimr,
seiaciad J\l" Pl‘lﬂl’ ©o !:Locxng wp-x-ssvn. The Lu.P‘G‘&UI’l level for n-s-mnan the --pa-

sizse shall be level I, with an AQL of 2.5 percent defective. Shipping containers, fually
prepared for delivery, shall be examined for closure defects.

Categories Defect
Critical None defianed
Major
?--I-l..-._
101 Not as -pociuod.
i0z Container not as speciiied, ciosures not
accomplished by specified or required
methods of material.
103 Any nonconforming co«ponent, component
missing, damaged or otherwise defective.
Count
104 No. of blocks per container less than
specifiad or indicated guantity.
Weight
105 Gross or net weight exceeds
specified requiremsnts.
I TR Markings
1o0¢ Omittad, illagible, incorrect,
ano-vlou, or not as npociﬁod (see S5.2).
Minor Mone defined
s §.4.2 1i for tasts. The 10t size shall be the number of blocks in the lot. The
sample size HT-& the number of specimens subjected to each test. For tests 4.5.3, 4.5.3,

and 4.5.5, the sample size shall be as specified by table 1I, For tests 4.5.4 (class 2 only)
and 4.5.6, the sample size shall consist of three specimens per lot for lots over 160, and
the number of allowable test failures shall be zero. For lots under 160, tests 4.5.4 (class
2 nnlvl and 4.5.6 ara not !e_:lvlé!g;

' Table II = Sampling for tasts.
Sample size = Numdber of test Number of specimen
wt size in specimens for each test failures allowed
blocks (4.5.2, 4.5.3, and 4.5.5) for each test
Up to 63 None -
$3 o iSO 2 °
161 to 400 3 0 -
401 to 1,000 5 0
1,001 to 2,500 8 0
2,501 to 6,300 13 1
£,201 eo 1,000 20 2
16,001 to 40,000 32 3
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4.4.2.1 Testing of end item., The end item shall be tested for the applicable character-
istic as speciFied in tabTe 1IY From each lot prescnted. The sample unit shall be one block.
Samples shall be selected throughout the lot (see 4.4.2).

Table III - Instruction for testing.

Charateristic Specification reference Number Results 1
. determinations reported as
Requircment T:;:d per unit numerically to
ne nearest l/
Density 3.4 4.5.2 1 0.1 1b/ft>
Compressive 2
strength 3.4 4.5.3 1 1b/in
Weight loss by
tumbling 3.4 4.5.4 1 1 percent
Flexural strength 3.4 4.5.5 1 lb/in2
Changes under
soaking heat
Linear shrinkag 3.4 4.5.6 1 0.1 percent

—/Telt reports shall include all values on which results are based.

4.5 Test procedures.

4.5.1 Condi. ing samples. Test specimens shall be conditioned by drying to consiant
weight in an oven at T%aupara ure of 215°F to 250°F preceding a test.

4.5.2 Density. The density shall be determined in accordance with the method specified
in AS™ C 307,

4.5.3 Compressive strength. The compressive strength shall be determined in accordance
with the mtﬂ?& specified in %ﬁ C 165,

4.5.4 Weight loss by tumbli (class 2 only). Weight loss by tumbling shall be deter-
ained in acco unce'?f!h'%he ne specified In ASTM C 421,

4.5.5 Flexural strength. The flexural strength shall be determined in accordance with
ASTM C 203.

4.5.6 Physical changes under soaki heat. Specimens shall be me :d, Then the
specimans -hnI% be placed in an oIoEE?TE%%Iy heated oven and subjected t. che maximum tempera-
ture for the respective class for 6 hours for linear shrinkage. The apecimens shall be re-
moved from the oven and tested to determine linear shrinkage in accordance with the method
specified in ASTM C 356.

4.5.7 Thermal Conductivity. Conductivity shall be determined in accordance with the
method speciFled In KETH & TT7T~

4.5.8 Simulative rformance. Simulative performance shall be determined in accordance
with the me spec 1.5 In ASIH C 411, except the plate shall be maintained at the maximum
temperature for the respsctive class for 30 days,

4.5.9 Fire resistance and smoke density. Specimens shall be tested in accordance with
test procedures and requirements set fOrth In MIL-STD-1623,

4.5.10 cCompatibility (for class 2 only). A 6- by 6-inch block, 1-1/2 inches thick,
shall be uniformly surface coated, while at room temperature, with approximately a l/4-inch
layer of finishing cement in accordance with type III, grade P of SS-C-1e0. Drying tin: under
ambient air temperature conditions shall be determined. This test shall be repeated with a
second block using a cement in accordance with MIL-C-2861l., The drying time for this cement
shall also be determined.

5. PREPARATION FOR DELIVERY

(The preparation for delivery requirements specified herein apply only for direct Govern-
aent procurements.)
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5.1 Level C packaging. Unless oitherwise specified (see 6.,2), the insulation blocks
shall be pacEageH Eo afiorg protection against deterioration and damage duraing shipment
from the supply source to the first receiving activity for immediate usec. The suppliers
normal retail packaging methods may be utilized when such meets the requirements of this
level.

5.2 Packing. Packing shall be level j
———— k4

B, or C as snecifired (gsee &

5.2.1 Level A. 1Insulation block, packaged as specified (sce 6.2), shall be packed
in containers conforming tc class weather-resistant of PPP-L-(36. DLoxes shall be closed,
waterproofed and reinforced in accordance with Method V of the appeadix to the hox spec:fica-
tion.

5.2.. Level 3. Insulation block, pachaged as specified (see 6,2), shall be packed 1in
containers con:orming to class domestic of PPP-UB-t36. Box closure shall be 1n accordance

with Method T1 of the appendis to the boua specification,

5.2.3 Level C. Block 11sulaton, pachaged as specified (see 6.2), shall be packed 1in
containers of type, size, and xind commonly used for the purpese 1n a manner which will
insure acceptance and safe delivery at destination. Shipping containers shall comply with
the Uniform Freight or National "otor Freight Classification Rules or other reaulations
as applicable to the mode of transportation.

5.3 Marking.

5.3.1 Civil agencies., In addition to any special markinc required (see 6.2), inter:cr
vackages and exterior shipping containers shall bLe marked in daccordance with FLI =570-1213,

5.3.2 Military agencies. ln addition t> any spec:al marking requaired (sec 6.2),
interior packages and exterlor shipping containers shall ne marked in accordance with MIL-
STD-129.

LY k] Comar~s al =
> o« >3 Ciai wal

k)
FREL" (see 6.Z).
6. NOTES

6.1 Intended use. For thermal insulation of machinery and equipment operating to

1200°F surface temperature for class 2 and to 1500°F for class 3.
6.2 Ordering data. Procurement documents should specify:

6.2.1 Procurement reguirements:

(a) .Title, number, and date of this soecification.
ib} Ciass require . isee 1.2Z).

(c) Thickness, wiuth, and le:gth rega‘red (see 3.2),
(d) Packaging othei than spacifieu (see 5.1).

(e} Level of packing req .iic.! (see 5.¢).

(f) Special marking required isee 5.3.1, 5.3.2, anc 5.3.3).

6.2.2 Contract data reguirements. Wieun thils specification is used in a procurement
1nvoking the data requirement c.ause of tne Armcd S$Services Procurement Regulations (ASPR)
paragraph 7-104.9(n) and which incorporates a DL form 1123 Contract Data Requirements List
(CDRL), the data reguirements identified below will be de'reloped as specified in the cited
Data Item Description (DID) and Jelivered in accordance with such CDRL., When the ASPR
provisions are not invoked, the aira specifiad below shall be delivered in accordance with
the contract requivements.

Specification Data Applicable
paragraph require.nents Service DID Options
3.2 Certificate
of compiiance SH DI-E-2121 —~—

(Copies of OID's reguirec by the supplier in connection with specific procurement
functions should be obtained from the procuriag activity or as directed by the contracting
officer. Unless otherwise indicated, the issue .n effect on date of invitation for bids
or request for proposal shall apply.)
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6.3 Commercial sizes. Commercial sizes and thicknesses of block insulation coversd
by this spec cation ars industry standarda. Other sizes and thicknesses may be obtained
upon reguese,

6.4 With respect to products requiring qualificaticn, awards wiil be made oniy for
products which are at the time set for opening of bids, qualified for inclusion in
applicable Qualified Products List QPL-2819 whethar or not such products have actually

been 8C listsd by that dats. The attsntion of the suppliers is callsd to this resguirsmant,
and manufacturers are urged to arrange to have the products that they propose to offer to
the Federal Government tested for qualification in order that they may be eligible to be
awvarded contracts or orders for the products covered by this specification. The activity
responsille for tne Qualified Products List is the Naval Sth Enqxneerxng Center, Prince
Gét‘)i"?i'- Center, Center bBuilding, Hyattsville, Maryiand 207382, and information pertaining
to gualification of j;iroducts may be obtained from that actavity. Application for Qualifi=-
cation tests shall Lc made in sccordance with "Provis: 'ns Gover: ~qg Qualification SD-6"
(s@e 6.5).

6.5 “ovies of “Provisions Governing ygualification S0=-6" may be obtained upon apolica-
tion to Commanding Officer, Naval Publications and Fforms Center, SB801 Tabor Avenue,
Philadelphia, Pennsylvania 19.20,

6,6 Classes 1 any 2 of MIL-1-28l3E were combined, and class 4 of MIL-i-2819E was
deleted. Class 3 18 recommended for use in place of class < in Boilers.

CORKED *4% TC 1NLIZPTE WHERE ZUANGES (ADD1-
TIONS, HOUDIFICATIONS, CORREUTIONS, OCLITICHL TRUM THE PREVIUUY ISLUE HAVE BYLN RAULL., THIS
AAS DONE AS A CONVENILNCE ONLY AND THE GOVERNEMNT ASSUMES NO LI, YLITY WHATSOHEVYLR FOR ANY
INACCURACIES IN THESE NOTATIONS. BIDDLRS AND CONTRACTORS ARL CAuG!1ONCED TO EVALUATE THE
QEQUTIRIMMENTS QF THIS DOCUMENT RASEO o TUHL CNTIRE CONTENT IRRESPECTIVE OF THE MARIIINAL

NOTATIONS AND RELATIONSHIP TO THE LAST PREVIOUS ISSUE.

6.7 THE “MARGINS OF THIS SPLIITICZATIC!. AIE

Custodians:

Army - AL Preparing activity:
Navy - SH Navy = SH
Air Force - B4 (Project 5640-0285)
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INSTRUCTIONS: The purpose of this form is to solicit beneficial comments which will velp achieve

precure-
sultabis _-AA.»-OQ at reaarnahle coat and miaimum dalav or wil! atherwrias anhancre uae of e Ao e,
Srm——eT A~ %

-
Smi{ U1 Sual Ceesie = e TOS: 25T BIRIELE SRS Y ot SReesT s
;oD coatrectors, .ovm( activities, or manufacturers/ vendors who sre proapective suppliers of the preduct
ere invited to submit comments 10 the government. Foid on iines on reverse side, staple ia comer, and send te
neenaring activity. Comments submitted on this form do not coastitute or imanly astherisatien to '-l'g vy

potucll of the referenced docn.o-t(n) or to asmend conuoctunl rmmu. Altach o=y pﬂ} t dat

mey be o Use in impIoving this Socument. if theres are additional papers, siach o form and pi-ci'

onvelepe addressed to prepariag sctivity.
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NANE OF ORGANIZATION AND ADORESS CONTRACT nuUMBER

fuATERIAL PROCURED UNDER A

O ommecT govammegnT cONTRACTY [ ) sinconTRACT

1. MAS ANY PART OF THE DOCUNENT CRIATED PROSLEME OR AKQUINED NTERPRETATION IN PROCU FEMNEN T 1

usSEY
A. GIVE PARAGRAPKH NUMBER AND WORDING.

R R R

2. COMMENTS ON ANY DOCUMENT REQUIREMENT CONSIDERED TOO RiGID

3 1S THE DOCURENT RESTRICTIVEY
] ves 71 NO (1 *Yes®, in what war?)

(4. REMARKS

SUBMITTED BY (Printed or typed name and address - Optional) TELEPHONE NO.

DAYTE
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