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. FEDE8AL SPECIFICATIW

INSULATIONSLEEVING, THERMAL,
PIPE COVERING (URSTHPNE)

This specificationwas approved by the Conmnissioner,Federal Supply
Service, General Services Administration,for the use of all Federal
agencies.

1. SCOPE AND CLASSIFICATION

‘“’ =%
This specificationcovers tk requirementsfor rigid cellular urethane

thermal insu atlon fabricatedor preformed into standard shapes for pipe and tubing operating
within a twerature range of minus 10D”F. to plus 220”F.

1.2 Classification.

●

1.2.1 Types and qrades. Expanded u~”thane thermal insulation sleeving shall be of the
follmeing types, and grades, as specified (see 6.2).

Type 1 - Density less than 1.7 pounds per cu. ft. (PcF).
Type 11 -1.7 to 2.49 pounds per cu. ft. density (PcF).
Type 111 - 2.5 to 4.0 pounds per cu. ft. density (PcF).

Grade 1 - Flame spread 75.
Grade 2 - F1ame spread 25.

1.2.2 Standard sizes and dimensions.

1.2.2.1 Unless other wise specified (see 6.2) cellular urethane thermal pipe insulation
shall b+ furnished in lengths of at least 36 inches, thicknessesup to 4 inches, and inside
diamters to fit iron pipe and copper tubing sizes. It shall be supplied as cylindrical
shapes slit in half length wise or as curved segmnts “asspecified (see 6:2). Forms for
SizeS larger than 8 inches may be in sections.

/0

1.2.2.2 Oinwnsional tolerances. Dimensionaltolerances of pipe and tubing insulation
segments shall 1n accordance wlth ASTM C 585.

1.3 The complete requirementsfor procuring thermal insulationsleeving described herein
shall consist of this docunmnt and the latest issue of specificationHH-I-1751/GENand
docu!mnts referenced th?rein.

2. APPLICABLE 00CUHENTS

2.1 The latest issue of Federal SpecificationHH-I-17Sl/GENand docunents referenced
therein.

2.2 Other publications. The following documents form a part of this specification to
the extent specified herein. Unless a specific issue is identified, the issue in effect on
dam of invitation for bids or request for proposal shall apply.

American Society for Testing and Materials (ASTM) Standards:

C 203 - 8reaking Load and Calculated Flexural Strength of Prefo!md 810ck-Type
Thermal Insulation.

C S91 - Specification for Rigid Prefonred“CellularUrethane Thermal Insulation.
C 585 - Inner and Outer Diam2ters of Rigid Thetml Insulation for Nominal Sizes of

Pipe and Tubing (NPS System).
D 1621 - Test for Compressive Strength of Rigid Cellular Plastics.
D 1692 - Test for Flammability Plastics Sheeting.and Cellular Pla5tiCS.
D 2126 - Test for Resistance of Rigid Cellular Plastics to Simulated Service Conditions.
O 2842 - Test for Mater Absorption of Rigid Cellular Plastics.
E 171 - Specification for Standard Atmosphere for Conditloning and Testing Materials.
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HH-I-1751/4,

(Applicationfor copies should readdressed tothe An~rican Society for Testing and
Materials, 1916 Race Street,,Philadelphia, PA 19103.)

3. REQUIREMENTS

3.1 Material. Rigid preformed cellular urethane thermal insulationcovered by this
Specification is cc+nposedof poly-isocyanatesreacted with polyhydroxy compounds, expanded
with a flurorcarbonblowing agent. Unless otherwise specified shall meet the requirements
of ASTM C 591, except for quality assurance, packing, marking and packaging requirenrmts.

3.1.1 Fire hazard classification. Grade 1 thermal sleeving shall be tested in accordance
with paragraph 4.4.2 of HH-I-1751/GEN,and shall have a flare spread rating not greater than
75. The smoke developed rating shall not be gt%ater than 200. Grade 2 thermal sleeving
shall be tested in accordancewith paragraph 4.4.2 of HH-I-1751/GEWand shall have a flame
spread not greater than 25. The smoke developed rating shall not be greater than 200. Test
specimens for fire hazard classificationshall be 1 inch in thickness.

3.1.2 ThenMl conductivity. When tested in accordancewith 4.4.1 of WH-I-1751/GEW,at
a mean temperatureof 75-F. the thermal conductivityshall meet the requirementsof table 1.

3.1.3 Compressive strength. When tested in accordancewith 4.4.I of this specification,
the minimum compressive strength when tested both parallel and normal to the direction of
rise of the foam shall be in accordance with table 1, for type 1, twe 11 and t~e 111. L:hen
sleeving less than 1-inch thick is specified 1-inch samples representativeof the material
shal1 be tested.

When tested in accordance with 4.4.4 of HH-I-17511GEM, the density
rati;~l;~alWspecified i“ i.2.1.

3.1.5 Elexural strength. ‘Whentested in accordancewith 4.4.5 of HH-1-1751/GEW, the
flexural strength for type f, type II, and type 111 shall be in accordance with table I.
When block or board specimens are used to test flexural strength, ASTM C 203 may be used
as an alternate test procedure.

316 +.. wpe” tested ~“ ac+mdance with 4.4.2 of this specificati.m,the
maxin&]”perce”to change I“ 1 I“ear dlmemlon shall be 4 percent in accordancewith table 1.
Any sample tested showing evidence of cell collapse or visible distortion in any axis shall
be rejected.

3.1.7 Temperature ratin~. When tested in accordance with 4.4.3 of this specification,
the change in length betheen bench marks on test specint?nsshall be not more than plus 4
percent, for high temperature and shall not exceed minus 2 percent for lC’Mtemperature
rating. Any sample tested showing evidence of cell collapse or $#isibledistortion in any
axis shal1 be rejected.

3.1.8 Water absorption. When tested in accordancewith 4.4.4 of this specification,
the water absorption sha11 be not more than 2 percent by volun’e.

3.1.9 Faisture vapor perm?ability. i4hentested in accordancewith 4.4.S of this
speicifcation, ttw moisture vapor permeability shall be as specified in table 1.

●

3.2 Physical properties. The physical properties of urethane thermal insulation sleeving
shall con?orm to tk requirements of table I.
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TP5LE 1. Physical properties
YPe TYPe II TYPe 111

Thermal conductivitymax. mean
tern.of 75°F., BTU-IN./hr. sq. ft.
deg. F. TJ. 0.17 0.17 ‘0.17
Conpressive strengthm<n. at 10
percent deformationor at yield
point which ever occurs first,
PsI. 15 17 30
Water Vapor permeabi1ity, max.,
perm-in. 4 2.5
Flexural strength min. PSI. 15 ;0 40
Closed cell contact, min., percent. 85 85 B5
Humid aging, max., percent change I

in 1inear dimension. a.
4 4

lJ After 3 months dry aging at 140°F.

4. W!ALITY ASSURANCE PROVISIONS

4.1 The applicable Quality Assurance Provisions of Federal SpecificationHH-1-1751/GEN
and the documents therein, shall apply with the followingadditional requirements.

‘4.2 ~.

4.2.1 In accordancewith 4.2.1 of HH-I-1751/GEN,unless otherwise specified (see 6.2).

4.3 Examination.

4.3.1 End item. Insulationselected in accordancewith 4.2.2 of HH-I-1751/GENshall
be examined~ects listed in table I of HH-I-1751/GEN.

4.3.2 Inspectionof preparation for delivery. An inspectionshall be made to determine
that the packaging, packing, and marking requirementscomply with section 5. Oefects shall
be scored in accordancewith table II of HH-1-1751/GEN.

4.4 Test methods.

4.4.1 CoWressive strenqth. Determinationof the compressivestrength shall be in
accordance with AsTM C (see 3.1.3).

4.4.2 Humid agin . Determinationof the humid aging shall be in accordancewith ASTM
O 2126, procedure O [~ee 3.1.6).

4.4.3 Temperat~ ratin$. Oetenninaticmof the ten41eraturerating shall be in
accordancewith 6 procedure B for conducting 10M temperaturetest, and procedure
A for.conductinghigh temperaturetest (see 3.1.7).

4.4.4 Water absor tion. Determinationof the water absorption shall be in accordance
--+=-).with ASTM 02842 see 3. .

4.4.5 Moisture vapor permeability. Oetennination of moisture vapor permeabilityshall
be in accordance with AsTM C 355 by the desicoant method (see 3.1.9).

4.4.6 Test specimens. Boards or blocis from which the tketmal Insualtionsleeving is
produced, may be.used as the test specimens, (see 3.1.5).

5 PREPARAT1lliFOR DELIVERY. In accordance with Federal SpecificationHH-1-1751/GEN
and documents referenced therein.

6. NOTES

6.1 Intended use. Insulation units covered by this specificationare intended as
indicated, for use on surfaces at 1ow and high temperatures.

3

Downloaded from http://www.everyspec.com



‘\

HH-x-1751/4

Purchasers should select the preferred optirms pennftted herein and
i“cl% J$%%%&infmnati.n in procurement docmnts:

(a) Title, n-r, and date of this specification.

[1

b Twe, grade, (see 1.2.1) and temperaturerating (see 3.1.7).
c Size of insulation, length and thickmsss (see 1.2.2.1 and 1.2.2.2).
d Size of lot, if different fmm 4.2.1 of RH-1-1751/GEN.
e) Selection of applicable levels of packaging and packing (see 5.1 md 5.2)

of HH-I-1751/GEN.

6.3 Tewerature limits. Insulationis produced in a 1arge range of temperature ratings,
For specific applications,depending on humidity conditions and alltible 1inear expansion,
tk actual temperature 1imits should be agreed upon between the manufacturer and the
purchasers.

MILITARY CUSTODIANS: Miiitary CoordinatingActivity:

Army -t4. Army-ME
Navy - YD
Air Force - 84 Preparing activit~

Review activity: GSA-FSS

Army - CE Civi1 Agency Coordinateng Activities:

User activities: COt44ERCE- NBS

Army - ME
DOT - FIS
GSA - FSS, PCS, TCS

Navy - YD INTERIOR - BPA
Air Force - B4

U. S. CGVZRIWEYT121NT1!K OFFICE : 1273 C - 5:!v6Q1/12?l,

otiers for this publicationare to be placed with tk General Services Administration,
acting as an agent for the Su erintendentof Oocurents. See section 2 of this specification

Lto obtain extra copies and ot r docwments referenced herein. Price 10 cents each.

‘o
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