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QHW Designation: C 591 — 00

Standard Specification for
Unfaced Preformed Rigid Cellular Polyisocyanurate
Thermal Insulation *

This standard is issued under the fixed designation C 591; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope C 168 Terminology Relating to Thermal Insulating Materi-

1.1 This specification covers the types, physical properties, als
and dimensions of unfaced, preformed rigid cellular polyiso- C 177 Test Method for Steady-State Heat Flux Measure-
cyanurate plastic material intended for use as thermal insula- Ments and Thermal Transmission Properties by Means of
tion on surfaces from — 70°F (-51°C) to 300°F (150°C). For _the Guarded Hot Plate Apparafus
specific applications, the actual temperature limits shall be C 203 Test Method for Breaking Load and Flexural Prop-
agreed upon by the manufacturer and purchaser. erties of Block-Type Thermal Insulatién

1.2 This specification only covers “polyurethane modified C 236 Test Method for Steady-State Thermal Performance

polyisocyanurate” thermal insulation which is commonly re- ~©f Building Assemblies by Means of a Guarded Hot Box
ferred to as “polyisocyanurate” thermal insulation. This stan- C 272 Test Method for Water Absorption of Core Materials
dard does not encompass all polyurethane modified materials. for Structural Sandwich COUS”UCUO?”S
Polyurethane modified polyisocyanurate and other polyure- C 303 Test Method for Density of Preformed Block-Type
thane materials are similar, but the materials will perform _Thermal Insulatiof
differently under some service conditions. C 335 Test Method f_or Steady-State Heat Transfer Proper-
1.3 This standard is designed as a material specification, not _ties of Horizontal Pipé
a design document. Physical property requirements vary by C 390 Criteria for Sampling and Acceptance of Preformed
application and temperature. Consult the manufacturer for _Thermal Insulation Lots .
specific recommendations and physical properties regarding C 411 Test Method for Hot Surface Performance of High
applications, which include cryogenic service. Temperature Thermal Insulatitn
1.4 The use of thermal insulation material covered by this C 518 Test Method for the Steady State Heat Flux Measure-

specification may be regulated by building codes that address Ments and Thermal Transmission Properties by Means of
fire performance. the Heat Flow Meter Apparattis

1.5 The values stated in inch-pound units are to be regarded C 550 Practice for Measuring Trueness and Squareness of
as the standard. The values given in parentheses are for Rigid Block and Board Thermal Insulatién o
information only and may be approximate. C 585 Practice f_or Inner an_d Ou_ter D|am_eters of ngld

1.6 Polyisocyanurate thermal insulation should be kept dry ~ Thermal Insulation for Nominal Sizes of Pipe and Tubing
during storage, shipping, installation, start-up, and operation. (NPS Systent) o

1.7 This standard does not purport to address all of the C 976 Test Method for Thermal Performance of Building
safety concerns, if any, associated with its use. It is the Assemblies by Means of a Calibrated Hot Box
responsibility of the user of this standard to establish appro- C 1045 Practice for Calculating Thermal Transmission
priate safety and health practices and determine the applica- _Properties from Steady-State Heat Flux Measurenients

bility of regulatory limitations prior to use. C 1058 Practice for Selecting Temperatures for Evaluation
and Reporting Thermal Properties of Thermal Insulation
2. Referenced Documents C 1114 Test Method for Steady-State Thermal Transmission
2.1 ASTM Standards: Properties by Means of the Thin-Heater Apparatus
C 165 Test Method for Measuring Compressive Properties C 1303 Test Method for Estimating the Long-Term Change
of Thermal Insulatior’s in the Thermal Resistance of Unfaced Rigid Closed Cell

Plastic Foams by Slicing and Sealing Under Controlled

1 This specification is under the jurisdiction of ASTM Committee C16 on Laboratory_ Conditior’s .
Thermal Insulation and is the direct responsibility of Subcommittee C16.22 on D 883 Terminology Relating to Plastits
Inorganic and Nonhomogeneous Inorganic Thermal Insulation.
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D 1621 Test Method for Compressive Properties of Rigid 6.2 The material covered by this specification may be

Cellular Plastic$ supplied in “bun” form or finished board stock or special
D 1622 Test Method for Apparent Density of Rigid Cellular shapes.
Plasticé - Phvsical P :
D 2126 Test Method for Response of Rigid Cellular Plastics ysical Properties
to Humid Aging* 7.1 Unfaced, preformed rigid cellular polyisocyanurate ther-
D 2856 Test Method for Open Cell Content of Rigid Cel- mal insulation shall conform to the requirements shown in
lular Plastics by the Air Pycnomefer Table 1.
E 84 Test Method for Surface Burning Characteristics of 7.2 Polyisocyanurate thermal insulation is an organic mate-
Building Material$§ rial and is combustible. It should not be exposed to flames or
E 96 Test Methods for Water Vapor Transmission of Mate-Other ignition sources. The fire performance of the material
rials? should be addressed through fire test requirements established

by the appropriate governing authority.
3. Terminology

e N e 8. Dimensions and Tolerances
3.1 For descriptions of terms used in this specification, refer ) )
to Terminologies C 168 and D 883. 8.1 The dimensions shall be as agreed upon by the pur-

3.2 The term polyisocyanurate does not encompass afihaser and th_e sell_er. Polyisocyanurate_ thermal insula’Fion is
polyurethane containing materials (see 1.2). commonl_y available in Iengths up to 144 in. (3.6§ mm), widths

3.3 The term “core specimen’ refers to representative!P t0 48 in. (1.22:m), and thicknesses from 0.5 in. (13 mm) to
samples cut in accordance with the sampling procedure listeg# in- (610 mm).

within each property test method. 8.2 Insulation Board
8.2.1 Dimensional tolerances for boards shall be as follows:

4. Classification Dimension Tolerance, in. (mm)
4.1 Unfaced, preformed rigid cellular polyisocyanurate ther- \L/\‘/"Iztg;h t:ﬁi?ize))
mal insulation covered by this specification is classified into SiX  Thickness +¥52(0.8)

types as follows:

4.1.1 Type —Compressive resistance of 16 I5/i{110
kPa), minimum.

4.1.2 Type IV—Compressive resistance of 21 |3i145
kPa), minimum.

4.1.3 Type I—Compressive resistance of 36 IFi250
kPa), minimum.

4.1.4 Type ll—Compressive resistance of 45 I3/i{310
kPa), minimum.

4.1.5 Type V—Compressive resistance of 70 IiFi@#83
kPa), minimum.

4.1.6 Type VI—Compressive resistance of 125 15/{862
kPa), minimum.

8.2.2 Edge Trueness-Determine in accordance with Test
Method C 550. The maximum deviation from the edge trueness
shall not be greater thattz in/ft (2.6 mm/m) of length or
width.

8.2.3 Face Trueness-Determine in accordance with Test
Method C 550. The maximum deviation from flatness shall not
be greater thafs in/ft (5.2 mm/m) of length or width.

8.2.4 Corner SquarenessDetermine in accordance with
Test Method C 550. The maximum deviation from corner
squareness shall not be greater thann. (3.2 mm) for all
board thicknesses.

8.2.5 Edge SquarenessDetermine in accordance with Test
Method C 550. The maximum deviation from edge squareness
5. Ordering Information shall not be greater tha¥is in. (1.6 mm) for all board
Hﬂcknesses.

8.3 Pipe Insulation

8.3.1 Material supplied for pipe insulation shall have di-
5.1.2 Product name or type, or both, mensions and tolerances that are in accordance with Practice

5.1.3 Apparent thermal conductivity and specific thicknes<" 985
required, 9. Workmanship and Appearances

5.1.4 Product dimensions, 9.1 The polyisocyanurate thermal insulation shall have no

5.1.5 Quantity of material, ; . . "
5.1.6 Special packaging or marking, if required, and defects that will adversely affect its service qualities.

5.1.7 Special requirements for inspection or testing, or both10. Sampling
6. Materials and Manufacture 10_.1 UnI_ess otherwise specified, .the polyisocyanurate ther-
o . mal insulation shall be sampled and inspected for acceptance of
6.1 Unfaced, preformed rigid cellular polyisocyanurate ther-,5ierial in accordance with Criteria C 390.
mal insulation is produced by the polymerization of polymeric 1 » Inspection Requirements

polyisocyanates in the presence of polyhydroxyl compounds, 1921 The requirements for density shown in Table 1, the

5.1 Orders for materials purchased under this specificatio
shall include the following:
5.1.1 Designation of this specification and year of issue,

catalysts, cell stabilizers, and blowing agents. dimensional requirements described in Section 8, and the
workmanship and appearance requirements described in Sec-
5 Annual Book of ASTM Standardéol 08.02. tion 9 are defined as inspection requirements (refer to Criteria
6 Annual Book of ASTM Standardéol 04.07. C 390).
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