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Standard Test Methods for
High-Temperature Characterization of Gypsum Boards and
Panels1

This standard is issued under the fixed designation C1795; 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 epsilon (´) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 These test methods describe three bench top test meth-
ods for measuring the thermophysical responses of gypsum
boards and panels when exposed to high temperatures. The test
methods are:

1.1.1 High-temperature Core Cohesion—This test method
evaluates the ability of the test specimen to withstand a
specified mechanical strain while exposed to elevated tempera-
ture.

1.1.2 High-temperature Shrinkage—This test method evalu-
ates dimensional changes in the test specimen when exposed to
elevated temperatures.

1.1.3 High-temperature Thermal Insulation—This test
method evaluates the rate of heat transfer through the thickness
of the test specimen by measuring the length of time required
to heat the center of the test specimen over a specified
temperature rise when exposed to prescribed furnace condi-
tions.

1.2 The test methods appear in the following order:
Test Method Section

High-temperature Core Cohesion 4
High-temperature Shrinkage 5
High-temperature Thermal Insulation 6

1.3 Units—The values stated in either inch-pound units or
SI units (given in parenthesis) are to be regarded separately as
standard. The values stated in each system may not be exact
equivalents; therefore, each system shall be used independently
of the other. Combining values from the two systems may
result in non-conformance with the standard.

1.4 While these tests are useful for evaluating fire properties
of gypsum boards and panels, they are not suitable for
predicting the Test Methods E119 fire resistance performance
of a specific gypsum protected assembly that has not previ-

ously been tested in accordance with Test Methods E119 and
correlated to these tests.2

1.5 This standard is used to measure and describe the
response of materials, products, or assemblies to heat and
flame under controlled conditions, but does not by itself
incorporate all factors required for fire hazard or fire risk
assessment of the materials, products, or assemblies under
actual fire conditions.

1.6 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

1.7 This international standard was developed in accor-
dance with internationally recognized principles on standard-
ization established in the Decision on Principles for the
Development of International Standards, Guides and Recom-
mendations issued by the World Trade Organization Technical
Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:
C11 Terminology Relating to Gypsum and Related Building

Materials and Systems
E119 Test Methods for Fire Tests of Building Construction

and Materials
E631 Terminology of Building Constructions

2.2 Other Standards:
EN 520 Gypsum Plasterboards—Definitions, Requirements

and Test Methods

3. Terminology

3.1 General—Refer to Terminologies C11 and E631 for
standard terminology on gypsum and related building
materials, systems and building construction.

3.2 Definitions of Terms Specific to This Standard:

1 This test method is under the jurisdiction of ASTM Committee C11 on Gypsum
and Related Building Materials and Systems and is the direct responsibility of
Subcommittee C11.01 on Specifications and Test Methods for Gypsum Products.
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3.2.1 Thermal Insulation Index (TI), n—a single value index
that denotes the rate of heating at the center of the Thermal
Insulation Test specimen as determined by the elapsed time to
the nearest minute for the temperature to rise from 104 to
392°F (40 to 200°C).

4. High-temperature Core Cohesion

4.1 Summary of Test Method—The high-temperature core
cohesion of gypsum panel products is evaluated by applying a
shear force and bending moment to a cantilevered test speci-
men by hanging a weight from the free end of the specimen.
The specimen is exposed to heating from two burner flames at
a specified distance and location from its fixed end. The
exposure of the specimen to the burner flame results in the
calcination of the specimen, which weakens the core matrix
and results in deflection of the loaded, cantilevered specimen.
When a specified deflection occurs, the specimen is examined
for breakage. This test is derived from an earlier version of the
high-temperature core cohesion test found in EN 520.

4.2 Significance and Use—This test method provides a
procedure for evaluating the high temperature strain capacity
of gypsum panel products.

4.3 Apparatus:
4.3.1 Specimen Mounting Device—A fixture capable of

rigidly supporting the specimen and weight in the horizontal
plane. The specimen is clamped or otherwise held rigidly at
one end in a cantilevered horizontal position. The mounting
fixture shall provide sufficient clearance of the end weight
fixture above the horizontal base to allow for the full prescribed
deflection of the specimen. (Figs. 1 and 2).

4.3.2 Hanger Strap—A bracket for suspending a weight
from the free end of the test specimen consisting of an
L-shaped metal strap constructed of 20 gauge sheet metal or
other suitable material. The short leg of the strap is 0.65 6

0.05 in. (16 6 1 mm) in length. The long leg of the strap has

a mounting hole drilled in it near the outer extremity and is of
sufficient length that the hook or wire by which the loading
weight is suspended from the strap does not contact the
specimen.

4.3.3 Loading Weight—A weight fitted with a hook or wire
for hanging it from the free end of the specimen by means of
the hanger strap. The loading weight may be configured as a
cup or disk to receive weighted shot or slotted disks to adjust
the weight for different test specimen thicknesses. The total
weight of the entire loading device (hanger strap, loading
weight, suspension wire or hook) shall correspond to the
nominal thickness of the sample in accordance with Eq 1,
rounded to the nearest integer multiple of 25, and shown in
Table 1:

4.3.4 Platform—An adjustable height platform to limit the
deflection of the specimen to the specified distance of 0.4 6

0.05 in. (10 6 1 mm) (See Fig. 1.)
4.3.5 Heating System:

FIG. 1 Side View of Core Cohesion Test Apparatus

W 5 10.6 S t
0.50D (1)

Where:

W = Total weight of loading device, oz., and
t = Nominal board thickness, in.

TABLE 1 Required Loading Device Weight for Each Board
Thickness

Nominal Board Thickness Weight of Loading Device
1⁄2 in. (12.7 mm) 10.6 ± 0.4 oz (300 ± 10 g)
5⁄8 in. (15.9 mm) 13.2 ± 0.4 oz (375 ± 10 g)
3⁄4 in. (19.1 mm) 15.9 ± 0.4 oz (450 ± 10 g)
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4.3.5.1 Two propane Meker burners having a nozzle diam-
eter of 1.14 6 0.04 in. (29 6 1.0 mm) and a gas orifice of 0.03
6 0.01 in. (0.76 6 0.25 mm) are mounted horizontally with
their nozzles facing each other (Figs. 2 and 3).

4.3.5.2 The axes of the burners are aligned to within 0.05 in.
(1 mm).

4.3.5.3 Needle valves at the base of each burner provide for
fine adjustment of the gas flow rate to control flame shape and
temperature.

4.3.5.4 Natural gas or propane is supplied to each burner
from a single source via a tube with a Y fitting. A pressure
regulator to control the pressure and a pressure gauge to
measure the pressure are installed in the line between the
source and the Y fitting. The gas pressure supplied to the Y

fitting shall be 0.5 6 0.1 psig (3.5 6 0.7 kPa). A flow meter
may optionally be installed to aid in monitoring and maintain-
ing consistent gas flow rates (Fig. 4).

4.3.5.5 The burners are adjusted to produce stable, pre-
mixed flames with the characteristic blue zone of the flame
covering the entire screen area at the mouth of the burner and
projecting 3⁄8 6 1⁄8 in. (10 6 3 mm) from the burner. Beyond
the blue premixed zone, both flames project horizontally in a
turbulent deflagration contacting the specimen near its bottom
edge with little or no vertical deflection due to buoyancy or
forced convection in the space between the burner and where
the flame strikes the test specimen perpendicularly. The zone of
heating extends from the bottom edge of the specimen upwards
to the top edge.

FIG. 2 Top View of Core Cohesion Test Apparatus

FIG. 3 Alignment of Burners and Thermocouples with Respect to Test Specimen
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4.3.6 Thermocouples—Insulated chromel-alumel thermo-
couples (Type K) 1⁄16 in. (1.6 mm) diameter stainless steel
sheathed, ungrounded tip 36 ga.

4.3.6.1 The thermocouples are aligned horizontally with the
top of the burners and secured to the burner with a hose clamp
(Fig. 3).

4.3.7 Gauge Blocks, 0.2 in. (5 mm), 0.4 in. (10 mm), and
1.0 in. (25.4 mm).

4.3.8 Stopwatch—Timing device capable of measuring
elapsed time in one second intervals or less.

4.4 Sampling—Test specimens shall be taken from the
sample lot of gypsum panel products as indicated in 4.5.

4.5 Test Specimens:
4.5.1 Cut six specimens from the gypsum board sample

using a saw to insure straight, square edges.
4.5.2 Each specimen shall be 12.0 6 0.1 in. (300 6 2 mm)

long by 1.75 6 0.05 in. (45 6 1 mm) wide, with the edges of
the specimen not less than 4 in. (100 mm) from any edge of the
full gypsum board sample. Specimens can be tested when cut
from any orientation from the sample board for specific
evaluation but since the orientation can contribute to the
measured results, the orientation must be identified and re-
corded for each test result. Common orientations for evaluation
are the long edge of the specimen parallel to the paper-bound
or long edge of the board as manufactured or the long edge of
the specimen parallel to the end perpendicular to the paper-
bound or long edge of the board as manufactured.

4.6 Conditioning—Condition specimens to constant weight
at a temperature of 85 6 15°F (29.5 6 8.5°C) and relative
humidity 50 6 2 %.

4.7 Procedure:
4.7.1 Clamp one end of the test specimen in the supporting

device in a cantilever configuration. The long edge extends
lengthwise 10.25 6 0.05 in. (260 6 1 mm) from the support
point to the free end of the test specimen. The short edge of the
test specimen is vertical (Figs. 1-3).

4.7.2 Align the lower edge of the test specimen to the lowest
point of the burner nozzles (Figs. 1 and 3).

4.7.3 Position the mid-point of the burner nozzles 4.0 6

0.05 in. (100 6 1 mm) from the point of support (Figs. 1 and
2).

4.7.4 Position the mouth of each burner nozzle 1.0 6 0.05
in. (25.4 6 1 mm) from the adjacent specimen face by means
of a gauge block (Figs. 2 and 3).

4.7.5 Position each thermocouple parallel to the upper edge
of the burner and 0.2 6 0.05 in. (5 6 1 mm) from the specimen
face by means of a gauge block (Figs. 2 and 3).

4.7.6 Place the hanger strap on the free end of the cantile-
vered test specimen, 10.25 6 0.05 in. (260 6 1 mm) from the
support point of the mounting device, and suspend the loading
weight from it. The total weight of the suspended load shall be
as specified in 4.3.3.

4.7.7 Adjust the height of the platform so that the distance
from the platform to the bottom of the suspended load is 0.4 6

0.05 in. (10 6 1 mm) above the surface of the platform. Verify
the spacing by means of a gauge block (Fig. 2).

4.7.8 Open the gas valve, start the stopwatch and ignite both
burners.

4.7.8.1 Adjust the gas flow so that the temperature at each
thermocouple is 1832 6 90°F (1000 6 50°C).

4.7.8.2 Both flames shall be stabilized at the specified
temperature with the characteristic appearance described in
4.3.5.5 within 60 s of lighting the burners.

4.7.9 The test is over when the specimen deflects downward
and the load comes into contact with the surface of the
platform.

4.7.9.1 At the conclusion of the test, stop the stopwatch and
shut off the burners.

4.7.9.2 Visually inspect the specimen immediately after
shutting off the burners.

4.7.9.3 Observe if the specimen has broken into two or more
distinct pieces at or before the time at which the load contacted
the platform.

4.7.9.4 Record the elapsed time from the start to the end of
the test and whether or not the specimen was broken into two
or more distinct pieces.

FIG. 4 Schematic of Gas Supply to Burners
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4.7.10 Repeat steps 4.7.1 – 4.7.9.4 of the procedure for each
of the six test specimens from the gypsum panel product
sample.

4.8 Report—Report the number of specimens that remained
intact, the number of specimens that broke into two or more
distinct pieces, and the time to reach 0.4 in. (10 mm) deflection
for each specimen.

4.9 Precision and Bias—No information is presented about
either the precision or bias of this test method for measuring
high-temperature core cohesion since the test result is qualita-
tive.

5. High-temperature Shrinkage Test

5.1 Summary of Test Method—This test method evaluates
high-temperature shrinkage of gypsum panel products by
exposing specimen disks to prescribed temperature conditions
in a muffle furnace and measuring the change in diameter
before and after heating exposure.

5.2 Significance and Use—This test method evaluates the
high-temperature shrinkage of gypsum panel products and is
useful for estimating their behavior when exposed to fire.

5.3 Apparatus:
5.3.1 Drill Press—capable of running 620 rpm.
5.3.2 Hole Saw—nominal 4 in. (100 mm) outside diameter

with pilot drill bit removed.
5.3.3 Furnace—Box furnace with PID control, 2012°F

(1100°C) maximum temperature, 3500 W power, 240 VAC,
volumetric capacity 0.65 cu. ft. (18.4 l) with interior dimen-
sions 14 × 9 × 9 in. (356 × 229 × 229 mm) and no exterior
penetrations or vents.3,4

5.3.3.1 The furnace shall be capable of temperature control
of 610°F (65°C) up to and including 930°F (500°C) and
618°F (610°C) for temperatures exceeding 930°F (500°C).

5.3.4 Hearth Plate—Ceramic tray, made of vitreous alumi-
nosilicate fiber insulation or equivalent refractory material to
support test specimen loads.

5.3.5 Digital Electronic or Dial Caliper—Diameter measur-
ing device, 0-6 in. (0-152 mm) range, 0.001 in. (0.025 mm)
graduation.

5.3.6 Specimen Pedestals—Six pedestals, nominal 1⁄4 in.
(6.35 mm) high and fabricated from stainless steel tubing, 2 in.
(51 mm) diameter × 0.047 in. (1.2 mm) wall thickness (Fig. 5).

5.4 Furnace Set-up Procedure:
5.4.1 Furnace Settings—Preset the furnace as shown in

Table 2.

NOTE 1—Heat up and cool down periods at the start and end of the test
are to avoid thermal shock to the test specimens that can cause physical
damage.

5.4.2 The temperature of the furnace shall be recorded
during the test and subsequent cooling period. Do not open the
furnace door at elevated temperatures to avoid thermal shock
damage to the furnace and specimens.

5.4.3 Allow the furnace to return to room temperature
before starting the next test.

5.5 Sampling—Test specimens shall be taken from the
sample lot of gypsum panel products as indicated in 5.6.

5.6 Test Specimens:
5.6.1 Each specimen shall be cut not less than 4 in.

(100 mm) from any edge of the full gypsum board sample.
5.6.2 Cut six specimen disks, 3.8 6 0.2 in. (96.5 mm 6

5 mm) diameter, from the center field of each gypsum panel
product using a drill press equipped with the hole saw at an
appropriate speed to ensure smooth, unscored sides.

5.6.2.1 Clean the saw teeth before each cut to prevent
scoring the specimen edge.

5.6.2.2 Measure the diameter of each disk at two locations
oriented 90° from each other. If the two measurements differ by
more than 0.01 in. (0.25 mm), the disk is unacceptable and
shall be rejected.

5.7 Conditioning—Condition specimens to constant weight
at a temperature of 85 6 15°F (29.5 6 8.5°C) and relative
humidity 50 6 2 %.

5.8 Test Procedure:
5.8.1 Arrange the six specimen pedestals symmetrically on

the hearth plate.
5.8.1.1 Place one specimen on each pedestal.

3 The Lindberg/Blue M box furnace, Thermo Scientific Model No. BF51894C,
with special one-piece Moldatherm® insulation and removable Moldatherm®
hearth plate was used by all of the laboratories who participated in the development
and interlaboratory studies of the high-temperature shrinkage and thermal insulation
test methods.

4 If the furnace is vented, the vents shall be tightly plugged with ceramic fiber or
equivalent to prevent the infiltration of air during furnace operation.

FIG. 5 Specimen Pedestal TABLE 2 Heating Profile

Test heating profile furnace temperature settings:

Stage 1: 0–35 min: ramp up from room temperature to 1565°F
(850°C)

Stage 2: 35–60 min: maintain furnace temperature at 1565°F
(850°C)

Stage 3: Shut off furnace and allow furnace to cool below 1120°F
(600°C) before opening furnace door to remove
specimens.
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5.8.1.2 Space the specimens such that no test specimen is in
contact with any adjacent test specimen and no specimen will
contact the furnace wall when the hearth plate is inserted into
the furnace.

5.8.1.3 Note and record the identification and location of
each test specimen on the hearth plate so that there will be no
confusion as to the identity of each test specimen at the end of
the test.

5.8.1.4 Measure the diameter of each specimen to the
nearest 0.001 in. (0.025 mm) at two locations that are perpen-
dicular to each other. The average of the two measurements
shall be recorded as the specimen diameter.

5.8.2 Place the hearth plate and specimens in the cold
furnace (Fig. 6), start the furnace using the parameters in 5.4.1.

5.8.3 Allow the hearth plate and specimens to cool to room
temperature before removal from the furnace. Place them on
flat work surface.

5.8.4 Measure and record the diameter of each specimen to
the nearest 0.001 in. (0.025 mm) at two locations that are
perpendicular to each other. The average of the two measure-
ments shall be recorded as the specimen diameter.

5.8.4.1 If one face of the specimen has shrunk more than the
other face, resulting in a truncated cone geometry, use the
smaller of the two faces as the final diameter.

5.9 Report—Calculate the high-temperature shrinkage, S
(%), to the nearest 0.1 % for the group of six specimens using
Eq 2:5

S 5 H 1 2
1
6

Σ
i51

6 di
'

di
J 3 100 (2)

Where:
di = diameter of sample i before test, and
di

' = diameter of sample i after test.

5.9.1 Record the number of intact specimens at the conclu-
sion of the heating and cooling cycle. Intact specimens are
defined as those specimens that are not fractured or segmented
into separate pieces as a result of the heating and cooling cycle.

5.9.1.1 If one specimen is not intact, calculate the high-
temperature shrinkage from the average of the five remaining
specimens using Eq 4:

S 5 H 1 2
1
5

Σ
i51

5 di
'

di
J 3 100 (3)

Where:
di = diameter of sample i before test, and
di

' = diameter of sample i after test.

5.9.1.2 If two or more disks are not intact, then the
high-temperature shrinkage value cannot be determined from
the test and the test result shall be recorded as indeterminate.

5.10 Precision6—Two round robins were conducted with
six laboratories each testing four different samples of gypsum
board of nominal thicknesses ranging from ½ to ¾ in (19.1 to
12.7 mm). Two labs participated in a single round robin
resulting in a total of seven laboratories participating in at least
one of two interlaboratory studies.

NOTE 2—All of the laboratories who participated in the interlaboratory
studies used identical furnaces.

5.10.1 Reproducibility—The average high-temperature
shrinkage for the eight gypsum board product samples ranged
from 4.7 to 9.2 % in the two studies as shown in Table 3.
Between-labs variation exhibited standard deviations of 1 % or
less for each of these averages. The average coefficient of
variation (COV), defined as the standard deviation divided by
the mean, for between-labs variation was 6 % in both round
robins.

5.10.2 Repeatability—The within-lab variation between
four measurements ranged from 0.03 to 2.0 % total shrinkage
as shown in Table 4. One data pair varied by 2 %, all others
were consistent within 1 % variation. The average within-lab
variation was 0.6 % between two consecutive measurements.

5.10.3 Bias—No information can be given on bias as no
reference value material is available.

6. High-temperature Thermal Insulation Test

6.1 Summary of Test Method—This test method evaluates
the rate of heat transmission through gypsum panel products by
exposing the test specimen to a specified elevated temperature
in a muffle furnace and measuring the time required for a
thermocouple embedded in the center of the specimen to reach
a specified temperature. A Thermal Insulation (TI) index is
calculated from the test results.

6.2 Significance and Use—This test method evaluates the
rate of heat transmission through a gypsum panel product when
exposed to high temperatures by determining the Thermal

5 Shrinkage of individual disks may vary with their location in the furnace due
to non-uniform heating. The lab should track shrinkage rates versus placement to
verify that the pattern is consistent and comparisons of group averages are valid.

6 Shipp, P.H., and Yu, Q., “Bench Tests for Characterizing the Thermophysical
Properties of Type X Special Fire Resistant Gypsum Board Exposed to Fire,” ASTM
International, Journal of Testing and Evaluation, Vol. 39, No. 6, November 2011, pp.
1023-1029.

FIG. 6 Specimens Arranged on Hearth Plate Inside Furnace Prior
to Testing

NOTE 1—One test specimen has been removed to show the pedestal.
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Insulation (TI) index of the sample. The TI index is represen-
tative of the ability of the gypsum panel specimen to attenuate
heat transmission through its thickness.

6.3 Apparatus:
6.3.1 Drill Press, capable of running 620 rpm.
6.3.2 Hole Saw, nominal 4 in. (100 mm) outside diameter

with pilot drill bit removed.
6.3.3 Furnace—Box furnace as specified in 5.3.3.
6.3.4 Hearth Plate—Ceramic tray, aluminosilicate fiber in-

sulation or equivalent refractory material to support test
specimen loads.

6.3.5 Data Acquisition System (DAS), capable of reading
thermocouples at time intervals not to exceed 30 s and storing
the data in an electronic data file or spreadsheet.7

6.3.6 Thermocouples—30 gauge ANSI type K (chromel-
alumel) ceramic insulated thermocouples, sheath diameter not
to exceed 0.020 in. (0.51 mm).

6.3.7 Drywall Screws—No. 6 or type G or type W drywall
screws of length apprpriate for the thickness of the panels
being tested.

6.3.8 Scoring Template and Tool—Fabricated positioning
and scoring tools for indenting a slot from the center of the
specimen disk face to its edge (Fig. 7).

6.3.8.1 The depth of the scored slot shall be equal to the
radius of the thermocouple sheath such that the slot can be used
to position and hold the thermocouple when two disks are
sandwiched together to form the assembled test specimen.

6.3.8.2 Scoring tool dimensions shall vary with the choice
of thermocouple. The groove depth shall provide a snug fit and
air tight seal around the thermocouple to prevent air seepage
between the two sample disks during the test.

7 It is recommended that data be collected at 15 second intervals for improved
resolution of temperature transitions.

TABLE 3 High-Temperature Shrinkage Test Reproducibility—PSTG Round Robin Nos. 4 and 5

Sample
1

Sample
2

Sample
3

Sample
4

Sample
5

Sample
6

Sample
7

Sample
8

Lab A 5.1 % 8.7 % 5.1 % 6.8 % Lab B 8.7 % 7.4 % 7.3 % 5.7 %
Lab B 4.8 % 8.6 % 5.7 % 6.7 % Lab C 11.0 % 7.9 % 8.0 % 6.0 %
Lab C 4.4 % 9.1 % 6.2 % 6.7 % Lab D 8.7 % 7.1 % 7.0 % 5.4 %
Lab D 4.7 % 8.6 % 4.8 % 6.3 % Lab E 8.0 % 7.4 % 7.6 % 6.2 %
Lab F 4.2 % 9.2 % 5.5 % 6.7 % Lab F 9.3 % 7.7 % 7.6 % 5.8 %
Lab G 5.2 % 8.8 % 5.4 % 6.6 % Lab G 9.6 % 7.7 % 7.3 % 5.9 %
Average 4.7 % 8.8 % 5.5 % 6.6 % Average 9.2 % 7.5 % 7.5 % 5.8 %
Std Dev 0.4 % 0.2 % 0.5 % 0.2 % Std Dev 1.0 % 0.3 % 0.3 % 0.3 %
COV 7.9 % 2.8 % 9.3 % 2.9 % COV 11.2 % 3.8 % 4.5 % 4.4 %
Avg COV: 5.7 % Avg COV: 6.0 %

TABLE 4 High-Temperature Shrinkage Test Repeatability—PSTG Round Robin No. 5

Sample 5 Sample 6 Sample 7 Sample 8
RR5 Mean Range Mean Range Mean Range Mean Range
Lab B 8.7 % 0.3 % 7.4 % 0.1 % 7.3 % 0.1 % 5.7 % 0.1 %
Lab C 11..0 % 0.4 % 7.9 % 0.1 % 8.0 % 0.1 % 6.0 % 0.2 %
Lab D 8.7 % NA 7.1 % NA 7.0 % NA 5.4 % NA
Lab E 8.0 % NA 7.4 % NA 7.6 % NA 6.2 % NA
Lab F 9.3 % 2.0 % 7.7 % 0.8 % 7.6 % 0.9 % 5.8 % 0.1 %
Lab G 9.6 % 0.9 % 7.5 % 0.3 % 7.5 % 0.3 % 5.8 % 0.1 %
Average 9.2 % 0.9 % 7.5 % 0.3 % 7.5 % 0.3 % 5.8 % 0.1 %
NA: Laboratory reported only a single value.

FIG. 7 Specimen Positioning Templates and Scoring Tool
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6.3.9 Specimen Holder Rack—Welded wire rack con-
structed of 0.375 in. (9.53 mm) diameter stainless steel wire
(Fig. 8).

6.3.9.1 The specimen holder rack shall be dimensioned to
hold two test specimens at the geometric center of the furnace
chamber volume, separated by a space of 1.0 in. (25.4 mm) or
greater to allow air to circulate freely around all sides of the
test specimens. Note that this configuration centers the holder
rack, not the test specimens themselves.

6.3.10 Metal Tongs, to safely insert and remove specimens
from the hot furnace.

6.4 Sampling—Test specimens shall be taken from the
sample lot of gypsum panel products as indicated in 6.5.

6.5 Test Specimens:
6.5.1 Cut two (2) specimen disks, 3.8 6 0.2 in. (96.5 6

5 mm) diameter, from the center field of each gypsum panel
product using a drill press equipped with the hole saw at an
appropriate speed to ensure smooth, unscored sides.

6.5.1.1 Each specimen shall be cut not less than 4 in.
(100 mm) from any edge of the full gypsum panel sample.

6.5.1.2 Set the drill press at an appropriate speed to ensure
smooth, unscored sides. Clean the saw teeth before each cut to
prevent scoring of the specimen edge.

6.5.2 Remove any frayed paper from the perimeter of disk
to ensure a flush fit when the two disks are assembled to form
the test specimen.

6.5.3 Score the back side of each specimen disk from the
center to the edge for placement of thermocouple in finished
test sample (Fig. 9).

6.6 Conditioning:
6.6.1 Condition specimen disks to constant weight at a

temperature of 85 6 15°F (29.5 6 8.5°C) and relative
humidity 50 6 2 %.

6.6.1.1 After the specimens have reached constant condi-
tioned weight, test within 10 min. of removal from the
conditioning chamber.

6.7 Procedure:
6.7.1 Center the specimen holder rack in the furnace.

6.7.2 Set the furnace to a constant temperature of 932°F
(500°C) and allow it to reach a steady-state condition.

6.7.3 Place the thermocouple into the groove of one speci-
men disk with the thermocouple bead at the center of the disk
in the groove (Fig. 10).

6.7.3.1 Place a small piece of adhesive tape on the thermo-
couple lead to hold it in place while the two disks are being
fastened together. Do not cover the thermocouple tip or
interfere with achieving a gap-free contact between the two
disks (Fig. 10).

6.7.4 Fasten the two specimen disks firmly together with
three screws evenly distributed, each fixed at a location that is
1.0 6 0.1 in. (25.4 6 5 mm) from the center of the specimen
along the radius of the disk, forming a cylindrical test specimen
with the thermocouple centered between the two disks (Fig.
11).

6.7.5 Connect the thermocouple wires to the Data Acquisi-
tion System.

FIG. 8 Specimen Holder Rack

FIG. 9 Sample Preparation—Scoring of Specimen Disk

FIG. 10 Sample Preparation
NOTE 1—Thermocouple placed in groove with the thermocouple

junction positioned at the center of the specimen disk. A small piece of
adhesive tape holds it in place.
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6.7.5.1 Check to make sure there is no interference or
obstruction to smoothly placing the test specimens into the
furnace.

6.7.6 Initiate temperature readings by the Data Acquisition
System.

6.7.6.1 Record time and thermocouple temperatures at regu-
lar intervals not to exceed 30 s.

6.7.7 Open the furnace door and quickly place each speci-
men in the sample holder rack using the metal tongs. Make
sure the thermocouple leads are clear and close the furnace

door as smoothly and quickly as possible to minimize heat loss
from the furnace or disturbance of the test specimens.

6.7.8 Continue recording the specimen temperatures at
regular intervals not to exceed 30 s.

6.7.9 The test is finished when the sample core temperature
exceeds 425°F (218°C).

6.8 Report—From the temperature data, calculate and report
the Thermal Insulation index (TI), which is the elapsed time to
the nearest minute for the specimen core temperature to heat
from 104°F (40°C) to 392°F (200°C).

6.9 Precision—A round robin for the high-temperature ther-
mal insulation test consisting of six laboratories testing four
different sample boards resulted in repeatability and reproduc-
ibility standard deviations shown in Table 5.

7. Keywords

7.1 core cohesion; fire resistance; gypsum board; gypsum
panel; high-temperature shrinkage; high-temperature thermal
insulation; thermal transmission
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FIG. 11 Sample Preparation
NOTE 1—Screw installation to hold the two specimen disks together

with the thermocouple sandwiched in between.

TABLE 5 Repeatability and Reproducibility of High-Temperature
Thermal Insulation Test.

Materials Average
Repeatability

Standard
Deviation

Reproducibility
Standard
Deviation

Repeatability
95 %

Confidence
Limit

Reproducibility
95 %

Confidence
Limit

Sample 1 17.3 0.15 0.58 0.42 1.63
Sample 2 25.9 0.28 0.74 0.79 2.06
Sample 3 27.4 0.60 0.79 1.69 2.21
Sample 4 31.3 0.26 0.78 0.74 2.18
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