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MIUJITARY SPECIFICATION
INSTLATION PIPE COVERING, TEERMAL

This specification has been approved by ihe
Department of Defense and 15 mansatory for
use by the Departments of the Army,” the Navy,

i SCORE
1.1 cé .= ‘This specificaticn covers preformed thermal tnsulstion for
use aS an mﬁ%g covering ou pipes. :

1.2 Classification. » ‘Thermal tnsulalion pipe covering shmll be of he
following GPadcs, cIBEses and types, a8 apecfied (se¢ €.1):

Grade I - Temperaiures up to S00°F.
Ciass b « Compounded.
Grade II » Temperstures up to TP F.
m‘ : - ?ibm..
Clase d - Cornpaunded,
Grade YiY » Temperatures up to 1, 050°F.
Cisss ¢ - Compounded.
"wype I ~ Light density.
Type O ~ Beavy density.
Class £ « Fibrous.

%
§J

PLAINTIFF'S N
T | [

- N —

115440 §F F5F WV-05104

T e e weamm— Tt

.. Ny o -
"

Wv.05104




PR | 3

MILeTe2/E10 |
2. ADPLICABLE DOCUMENTS

2.1 The following Specifications and standards, of the iSsue 1o eifect on
date of lavitation for bids, form & part of this specification:

SPECIFICATIONS _ -

FEDERAL _
FPP.B.585 « Boxes, Wood, Wiredound.
PPP-5.581 « Bores, Flbertoard, WoodeClealed.
PPR-B.001 « Bages, Wood, Cleateds Flywood.
PPP.R-B821 « Boxes, Wood, Nallsd and Lock-Corner.
PPP-B.838 « Boxes, Fiber, .
PPP.2-78 « Tape, Presaure~Sensitive Adheslve,

Paper, Water Resistant,

MILITARY '
MIl+B~10377 « Boxes, Wood-Clested Veneer, Poper
) Cveriaid.

STANDARDS

MILITARY -
MIL-STO-105 « Sampling Procedures and Tables for

Inspection by Atiributes,
MILSTD-128 » Marking for Shipment and Storage.

(Copies of specifications, standards, drawings, and publications required by
eontractors in connection with specific procurement functions should be oblained
from the procuring activity or as directed by the contracting cfficer. )

2.8 ¢ther publications, ~ 'The following documents form & part of this
specification.. Unless omerwise indicated, the issue in effect on date of invialion

for bids siall apply:

OFFICIAL CLASSIFICATION COMMITTEE
Uniterm Freight Classificstion Rales.

{~ppiication for coples showld be addressed to the Official Classification
Committee, 1 Park Avenue at 33rd Street, New York 18, N. Y.}
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AMERICAN SCCIETY PORTESTING MATERIALS . ' :
* Standard Cv302 « Density of Preformed Pipe«Covering-Type
) Thermal Inswation, Method of Test tor.
Standerd C-335 « Thermal Conductivity of Pipe Inswation,
) Method of Test for.

[Application Tor copies shaald e addresseqd o the American Sociely for |
‘Testing Materisls, 1518 Race Street, Philadelphia 3, Penn,)

3. REQUIREMENTS

3.1 GQualification. - “The {hermal inselation pipe covering faraished under
this spacification Shall De & product which bas been tested and has passed the
qualification tests specified hevein aud bas been ligied o or approved for Usting
on the appiichble qualified products st

5.2 Material - The pipe covering shall be compased of beat-resisting
sompounds Suitabie Jor the lemperatuve conditions and the purpose intended.

3.4 Form and d{mensions, -

3.4.1 Form and len%'- Pipe covering for nominal pipe sizes up to and
fnetuding 10 S urnished in sections 3 feet jong, spiit (;m halt

lengthwise, Pipe covering for nominal pipe sizes larger than 10 inches may be
furnished in semi-cylindrical sections ar as curved segments, 3 feet in length
Each section or segment shall be generslly true to shape and roundness and capable
of fitting standard iron pipe sizes, A lolerunce of plus or minys 1/8nch in length
wili be permitieg,
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3.4 2 mner dlametepy. = The inver diameter of the pipe tnsulation shall be
&5 shown in \

4 Table ! - Inper diameter:
S e —— - n e
Iron pipe | * fser dikmeteny” . Tolersace :
Nominal dmter Nominal v Mings Plus
TTReBes s inches ot o inehes s ek 2 ek :
s /2 0.840 : ¢.B58 - 0 - /%2
: 3/4 : 1.080 1,088 3 & - /32
- i * s 1.816 1.831 - 0 3 1/32 :
- 1-1/4 * 1.880 1. 878 : g s 1/32 2
: 1.1/2 3 i.900 1.818 : 0 - .1/82 :
: 2 : 2.3 2. 408 g 1764 4 1/18 -
s 2-1/2 ¢ 2.876 2. 906 : /88 /18
: 3 2 3.500 : 3. 531 : /64 1/18

........................ :8‘1/2:. tm: '08,1:.1}(“:1{16 ¥
- £ : .50 4. 6531 . - 1/84 s 1/18 :
: £.2/2 5.000 5. 081 : i/8¢ 1/18
) £ . 5.563 5. B4l : /a2 1/i8
- é : 8, 825 8, 703 : /32 2 /18
I s 7.825 7. 703 : 1/32 1718
: g 2 B 825 8, 703 : 1/32 ¢ 1/16
: ¢ : g.82% 8. 703 4 1/3%2 : 1/18 :
S s 10,780 10, 828 3 1/82 S /18 :
s 11 : 1170 : 11.828 2 1/32 : /16
D ¥ = 12,750 ¢ 12.844 - /84 H 1/18 :
:  i4 : 14,000 : 14, 004 s 3/684 : /8 :
L £ 1 T 15,000 ¢ 18, G4 - 3/54 T i/8 :
L - : 18.000 ¢ 16. 084 8 3/88 : '1/8 s
r 17 s 317.000 17. 04 t 3/64 - 1/8 :
: 18 : 18,000 : 18, 084 s 3/84 1/8 :
s P32 1 =.000 @ — : 3/84 : 1/8 :
: 88 s+ 83.000 = 33. 084 2 3/64 1/8 :
hr dismetsr measurement SEALL CONBINL Of Lhe RVerage of 8iX Teadings on each
section; three readings of dlameter near the ends and 4t the center of esch
section i % horizontal direction, snd three vertical messurements of leg
“height multiplied by two,
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3. ﬁlz Resistance to gibeation. « The pipe covering sh;:.u be in satisfac
condition upon completion of the tagt specitied in 4. 5. 1. : =

3.8 2 Stmulative seeyics ' m?ipe
2 - ipe covering shall
te in sat tory ¢o C8 UpOs COmp test specified in 4, SQ?

8.8 Workmanship. » The workmanship shail be first class in every re:apect.
4, QUALITY ASSURANCE PROVISIONS

.1 Unless etherwiss.specified herein the supplier is resﬁonsibie for the
';:erform ance of all ingpection requirements prior to submission for Government
inspection and acceptance. Except as otherwise specified, the supplier may
utilize his own facilities or any comrmercial laboratory accepiable to the Govern
went. Inspection records of the examinations and tests shali be xept complete
ans avaliabie to the Goverament as specilisd in the contiract or order.

4,2 Quaitfication tests, « Qualmaubn tests shail be conducgted at & laboratery
dessgnawg By the Bureau of onips. These tests shail consist of the applicable .

4.3 Sampling, ~

4,3.1 Lot.~ For purposes of sampiing, a lot shall consist of all half sece
tions or segments of pipe coverlng of the Same grade, class, pipe size and
thiciness produced in one plant undsr essentinlly the same conditions and .
aftered for delivery at ope time,

_ 4.3.2 Sampling for visual, dimensional and density examination;aleiiee

: %ﬁmﬁm 3l Secliong or Se menis Sl be |
selecied from each 1ot offered for Gt «xaruination in accordancs with :
LY

Standard MIL-STD. 108 at inspection level L2, The acceptabis
guatity Javel shall W equal® 2, & percent defective,

4.3. 3 Sampling for ot acceptance tasty, -
A random: senupie of nall sa2ctions or Segmenis 5 :
ingpection 1ot in accordznce with SNy Stindord MIL-STD-I105 8t
inspection level L~4 for the tests specitied in 4. L2, o
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4.4 Ipspection, - | -

4.4.1 Visual dimensiasal and density examination. - Each of the sample
: Balf sectionS OF SeYMEents SEi6CLeq 1B ac't?oiaance VIl 4. 3.2 shall be visually
3 and dimensionally examined and the deasity determined (See 4. 5, 3) to veryy
Compliance with this specilicallion. Examination shall he conducted a8 specified
in tabie V. Any half section or seqment in the sample containing vne or more
visual, dimensional, or density defects shall be rejected, and i e number of
defective Balf sections or segments in any sample exceads the acceptance number
:_ for that sample, the ot represented by the zample ghall be refected, Relested lots
;‘ may be -offered agains for inspection provided the contractor has repaired oy
: removed all nontonforming hall sections ofsequents, The inspector shall again
select and examine samples from such resubmitted lots to verily complingce
with this spectfication.

Tabie IV « Classification of defects in accordance with

Standard MIL.STD-108. -
* Categortes * Ao 3
i ; t:r11i::ii: ; I e ———— ;
.................................. 2o G SRS H e :
Mafor: :

o : Grade, class and type when applicabie net as spesified,

12 » Material not a5 specified.

103 : Form not as reguired; not furnished i1 segments or sections
: gs speciffed, fail to properly encase pipe of the required

: diameter,

43 pp »t

4'9 In fd 29 4F FA 24 ¥ B¥ EV 4y #3

104 : Length not as required, not within specified tolerance. :
106 1 Thickness not wikhin required wierance, 3
108 s Sections cracked, broken or damaged. :
Minor: ¢ :
201 1 Packing not as required, :

- &
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4.4, .2 10! acceplance tesis. «  Two specimens Irom each of the sample halt
sections or segments selec sccordrace with 4. 3.3 zhall be subiected o the
test specitied in 4. 5.5 and for those plpe coverings which in able IIf have &
moduius of rupture requirement " the test specified in 4. 5. 7. ") any cne of the

sample specimens tested is found té be not in conformance with this specification,

the iot which B represents shall be relected. .

ol 4.4, 2,1 DPosaible test failures, - Possible test Kilures are defiped as
ows:

{8} "Density: ,
Density exceeds gpecified waximum value,
o) Hardness: . . ' :
Penetration exceeds required maximum vaiue when
tested as specified.
{c} Modulus of rupture:
Modolua of rupture less than the specified minimum
value when {ested as required.

{) Stability: {At Goverament laboratory)
. mability of sample to withstand vibratios test specified.
{} Thermal conductivity: (At Governmeni lkboralory)
Thermal conductivity exceeds required maximum value
when tested as specified.
{q) Abrasion test: {At Government laboratory)
Loss (s weight exceeds specified maXimum when subjected
1o the specitied test conditions,
[} Heaiinyg loss and shrinkage: {At Government laboratory)
Linesr shrinkage, loss in weight, chunge {n hardness exceed
the specified maximum values when testad as required.

35
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4.4, 2. 2 Action In case of !aum = A rejected ot may be reﬁubmmkd f or
Spection ooy GRer tha mam&ncm:, afler being informed of the
‘ressons lor rejection, has an rewerkod the entire 1ot %3 0 remove or corract
all nonconforming material _

. 4.5.2.2 Place of tests. . mmeﬁmemsh&umcmdnm'
place af of manudactere [ TacTition ave Avaable, Otherwise, they shall be cote
dwmummmmdﬁmmmat& :

4,4.3 Comperison ction. ~ Frpm sach contract or srder, or when
deemed pecessary ﬁ the %e%emmam insSpector, but not more than once a yesr -
for uny one manufacturer, samples of the same grade, class and type of kall |
sections or segments shall be forwsrded; to the 1. 8. Naval Engineering
Experiment Station, Ansapolls, Md., unlass ctherwise specified in the contyact
or oyder. These 3amples shall be subjecied to aay (oSt considered neragsary
by the laborstory to delermine thal the gamples are equal to the sampleg upon -
which qualification wes besed, U an unsatisfactory report is obtained, th»e

4.5 Test procedures.»

4.5,1 Conditioning samples, = ’rast smcmmm shail
be dried tg constant we i@"'ﬁt‘%&zﬂw to 22AF w S F. (105 to 1KPLC,) ‘

4.5.2 Cowmposition.~ The composuion Sball be detarmined by chemical
aualysis uding accepted laboratory mthnds

4.5.3 Density. ~ Densily of pipe coverinq shall be determmed in accoz-dance
wiih the me specified in ASTM Standqrd C-302.

4.5.4 Thermal conductivity, « Tbermai conductivity shall be determined in
acqordance wilh ihe meinod specitied in ASTM Standard €335,

>4




!.’tM—

| MIL-1~2781C

4.5 Bardness - Eardoess stall be determined on the plastometer, s
commercial Instrument consisting malnly of two prralle! metal disks aopportad
o uprights, to which are fastoned 8°thin rod with & 1/8«1nch dlameter ball polnt,
mersuring gage gradualed in 1/10C mililmater (mm,) divigions, and &
weight, A speclumen of the materisl to be tested shall be placed under the instrue
mment, and the 1/8-Inch ball point shall be hrought down on the surface of the
Specimen correspouding to tha cutside as recelved, until the indox hand on the

‘measuring gage makes two complete revolutions, ‘The kilogram welght shall

then be slowly released from ita supporting disk and allowed to rest on a shoulder
of the bRll polht bolder, causing the twll polnt to sink inlo. the specimen. The
depth that the ball point Is depressed inte the specimen shall then be read on the
gradusted medsured gage dlal to 1/100 sl wm.

4.578 Abrasion test.~ The structural strength shall be determined by the 2

abrasion test,” 10 IhiS test, twelve linch cube specimens of the material and
twenty-four 3/4+inch ork cubes {specific gravity of the wood O. 85} shall be

placed tn an oak box having Inslde dimensions of 7-1/2 by 7<5/4 by 7-3/4 inches,

The opening of the box shall ther be closed and the boxrotalad abort WS vem ...

removed from the box and tiwe percentage of loas tn weight, due $0 pulveprizas
tion and Dreakage, shall be determined., The box shall-De cleaned to remo
all pulverized and broken particles prior 1o each teal,

4.5.7 Modulus of rupture, » The test for determining the modulus of rupe
ture of the materials s consist of supporting specimens of the materials on
1G-Inch centers and suspending a 1084 from a saddis ceatrally located og the
specimens with an {ncrease of load untll the spacimens sre broken, The speci.
mens shall be 12 Inches in length and in quadrants from the inner sad outay
isyers of pipe covering, The saddies and centers shall be construcied to eon~
form to the curvature of the specimens, Ten specimens of esch layer ghall be

il
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used for the test, ‘The moduluns of We'm be the gverage of the results on
sll speeimens, The following equatlon shgll be used in compating the modulns

of ropture: ' = :
R0, 8 (723 "~ rgz ] .
C. 25Wi
. : [ (Ré Q)
0. 3214 (RY ~ #4) « 0.2820 (R3 .~ rH2
. (R&. »rd
Where:

8§ = Modulus of rupture {(pounds per square inch),

W= Breaking load (pounds).

D = Distances between centers of supporty {inches),

BR= R?iilus c§ outer periphery of pipe-covering specimens
Qb&s . -

r = Radlus of lnper peripbery of pipe~covering speci.

mens {inches).

14

______________ Bamaes&}.mmwei tm
uioaE et~ {arefully slzed specimens shall be
placed in sn electrically heated oven., Jpecimens shall be heated ay 500°,
750, and 1,050° F., respectively, for grades I, II, and III for & hours, After
removal from the oven, the specimens shall be examined to delerming I0ss In
weight, linesr shripkage, and change in hardness.

g -4 .,,'M. _:.M s W hoeve T ) . -

B = i it W S W ¥

ey w.--..'-m-.~, .“'w"'"'“""" s —*-“' AL e YR -3 AR bl ol SR
I”:" > ;,:/‘,.l::/.:,'/:. . e d e .».-q..,{M,.-___‘.,._.. dwmf”m'd
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{ pipe coveri:f@

4.5, 9 Reslistance to vibration, -~ The ability of the plpeicovering nwiaminiy
to withstand vikra shall be deterafined from sections of covering which
have been subiectad 1o the maximum pipe temperature for thefreapective grade
for & poriod of 10C hours. ‘The sections then shall be appliediand secured .
between two circulsr 8-1/2 inch diameter meial gloke locats inches apart
on & 8ection of pominal S-luch pipe. The pipe, with the appiied, shal}
be connected in a horizonial position fn a vibration machine, In thix position,
the materials shall be subjected to 720 vibrations per minute through an are of
15 minutes with & radius of 3D inches, for a period of at least 88 hours.

. =6

12
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4.5.10 Simulstive service test. - Pipe covering shall be appited to & section
af nominal 3+Inch pipe.  The pide shall be maintained st the masimum temperginre
for the respective grade far 30 days. "Then the pipe covering shall be examined,

It the pipe covering s in satisfactory conditfon, it shall be appljed and secured
between two circuwlar S«1/2-inch dameter metal disks Jocated $8 inches apart on
‘& Bection of nominal 3-tach pipe. The pipe with the pipe covering applied, shall
be connected {n a vibration machine. In this position, the pipe covering shali be
subjected to 720 vibrations per mingte through an arc of 15 minutes with & radius
of 30 {nches, for ¢ periad of af least 88 hours.

$. PREPARATION FOR DEIIVERY

5.1 Packing, ~

5.1.1 Level A.~ Pipe covering shall de packed o oversens type wood cleated
fiberboard, Railed wood, wirebound wood, flber, wood cleated paper overlaid, or
wood cleated plywood baxes confarming to Specification PPP.B.§8], PrP-B.821,
PRE-B-OBE {class 3), PPELB~838 {class 3)," MIL-B~10377 or PPPR.B-801,
reapectively, at the option of the contracter. Shipping containers shall have mﬁ,’«_

boxes are sealed with minimum 1-1/2 inch wide tape conforming to Specifi-
ealion PPP-"1-75. Box clogures and sirapping shall be &5 specified in the
applicable box specification or appendix thereto, The gross weight of wood e
waed Doxes shall not exceed 200 pounds; fiderboard doxes shall not exceed the
weight limitations of the applicable hox specificstion, _

P. 2.2 level B. ~ Pide covering shall de packed in domesttc type wod
clested fiderboard, Aalled wood, wiredound wood, weod cleated plywood, wood
cleated paper overlaid or in ciass 2 fiber boxes conforming to Specifi-
cation PPP-B«5R1, PPP-B«g2]l, PPP-B«585, PPP~B-801, MIL-B.10377 or
FPP-B-838, respectively, at the option of the contrastor. Box closures shall be
a5 specified in applicable box specification or appendix tharets. The gross weight
of wood and woud-cleated boxes shall not exceed 200 pornds; {iberboard boxes
shall not exceed the welght limitations of the appiicable box Specification.

a7 . "
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$:1.3 level €.« Plpe covering shall be pe.ctf:d tn containers of the type,
slze and kind commooly used for the p in s mannen which will lhaure
acceptance and sale dellvery al deg o, Sulpping contalners shall comply
with the Uniform Freight Classifieation Bules or other regulations as gppils
cabis to the wode of transportation, :

P \

5.2 Marking, ~ Inaddition 0 mygsmcul marking required dy the contract,
srder, of heve E;,' Shipments ghall be marked in accordance with Stand«
ard MIL-STD~128. 3
8. NOTES - ; - e 5
8.1 Ordering data, - Procurement d&cmnw shouid ppecily the followings

(See 1.2).

{c} Nominal Lron pipe size (see 3 4.2).

{d} Nomina! thickness {see 3. 4. 31

{e} Whether the pipe covering Shall be packed In accordance
with the requirements for level A, B or € (aee 5. 1}.

6.2 With respect 10 prYguets requidimg v “1.Ttm, awards witl be -made only
for such products as have, prior tu the time se! fux st-mng of bids, Deen tested
and approved for inclustun in Qualified Frogasis Lin Q [-278)
whethey or not such producs rave actuaily twen 7. i sted by that date, The a:tea—

tion of the suppliers is ¢3iled to *his reqiiremeni, 4 manufaciurers are urge:
to arrange o hgve the products taat they.gropade 1o 2ffer 15 the Federal Govern-
ment tested for qualification, in srder that they w1 L2 eligible to be awarded

sontracts or srders for the products cover: ﬁ o oia. spesidication. The acuivity
responsible for the guallified products Hit 15 G i ot ~f the Bureay of Ships,
D&pdlmant of the Nuvy, Washington 25, L. €. “gud .nfarmation pertaining 1o,
uaiificalion of products may be obtainew fz-om ‘that activity,

14
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Notice. »  When Government drawlags, specitications, or other duza are
md!wwwmmm-mm;mm relateq Govern.
meal procurement speration, the Uaitad Statas Government therely incars no
responaidility nor apy obilgation whatmowesr; and the fact that the Government
may have formulated, furnished, or (o smy way suspplisd the ssid drewings,
Specifications, or other data Is not to be regarded by Lnplleation or otherwine
AS In sy masner Licensing the holder or any other perscs or corporation, or
conveying any rights or permission to manufsacture, use, or sell aany patented

invention thet may i Any wey be reiaiad thereto.

+- o+

Preparing activity:
Navy «~ Bureau of Ships
{Eroject 8400001

................................... Custediars:

Army « Corps of Engineers
Navy ~ Bueau of Ships

Alr Force
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