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INTRODUCTION
1 Scope

1.1 This standard is intended to provide a means to measure the ability of fire resistive materials to retain
their fire resistive properties after being subjected to various conditioning environments. The fire resistive
performance is determined by measuring temperatures of steel tubes, wide flange sections and plates
protected by the materials.

1.2 Various types of conditioning environments are described. The conditioning environments include air
erosion, a combination of wet, freeze and dry cycling, humidity, impact resistance, industrial atmosphere,

salt spray, te

1.3 Two firg
normal temp
temperature

14 The co
exposure an
nature, and

'npnrah re efahilify wltraviolet |ighf and-vibration
T T g

exposures are defined, a normal temperature rise fire and a rapid tempseraturg
erature rise fire is intended to represent a fully developed interior building fi
rise fire is intended to represent a hydrocarbon pool fire.

nditioning environments and fire exposure tests are not intended to be repres

distribution of fire loading: ventilation; compartment Size and configuratic

rise fire. The
re. The rapid

entative of all

d fire conditions. With respect to fire exposure, conditions,vary with changes in the amount,

n; and heat

conducting and dissipating characteristics of the compartment.in’ which the fire resistije material is

installed.
2 General
2.1

Units of measurement

2.1.1 Value
approximate

s stated without parentheses are the requirement. Values in parentheses are g
information.

xplanatory or

2.2 Undatdd references

221 Any( tandard shall

be interprete

ndated reference_to-a'code or standard appearing in the requirements of this s
d as referring to-the’latest edition of that code or standard.

3 Glossary
3.1

For the|purpose of this Standard the following definitions apply.

3.2 CONDITIONING ENVIRONMENT - Exposures intended to simulaie condifions potentially
experienced by protective coating systems after application to steel surfaces.

3.3 CONDITIONED INTERIOR SPACE - Interior locations where the relative humidity and the
temperature are controlled according to the manufacturer’'s recommendations. The maximum
recommended relative humidity is not to be more than 75 percent during the application and curing of the
fire resistive material.

3.4 CONDITIONING SAMPLE(S) — A maximum of two test samples that is to be or has been subjected
to the conditioning environment as specified in Conditioning Environments, Section 5.

3.5 CONTROL SAMPLE - A prepared sample intended to provide a performance comparison
benchmark with a test sample; unlike a test sample, a control sample is not subjected to any identified
conditioning environment, such as temperature stability, humidity, air erosion or the like.
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3.6 FIRE RESISTIVE MATERIAL — Any material intended to extend the fire resistance rating of bare
structural steel. These materials include, but are not limited to, spray-applied fire resistive materials
(SFRM’s) and paint type coatings such as mastic and intumescent coatings.

3.7 PROTECTIVE COATING SYSTEM — All materials added to the steel section such as a primer,
insulating coating, reinforcement mesh and surface sealer required for fire resistive performance.

3.8 LIMITING TEMPERATURE TIME — The time period in minutes determined by the first occurrence
steel sample(s) reaching 1000°F (538°C) as measured by the four thermocouples on the tube, wide flange
or steel plate sample, or the time when one thermocouple reaches a temperature of 1200°F (649°C). The
average thickness of fire resistive material on each steel sample used to determine the reference period is

to be within 10 percent of the standard deviation as determined from the population con

isting of the

average fire r

3.9 SAMPL
exposure.

Note: For exza
Humidity Eny
samples, = 2
samples.

3.10 STRU
coating mate
wide flange o

3.11 TARGH
evaluation on

3.12 TARGE
application to
average tem
measured by
the average t

3.13 UNCO
requirements

PERFORMA

bsistive material thickness calculated for each sample used in the investigatiof

= SET — The minimum number of samples required for evaluation of a ‘specifig

mple, a sample set for a 1I-A-3 condition (Indoor, Exposed Non-Controlled Tem
ironment) will consist of = 2 control samples, = 2 temperature stability sam
High Humidity samples, = 2 Air Erosion samples, = 2 lmpact samples and

CTURAL STEEL SECTION — A steel memberiused for the application of t
ial under investigation. These sections may consist of steel tubes (hollow stru
[ plate configurations.

ET DENSITY — The density of the SFRM or other protective coating system
application to the steel section.

ET THICKNESS — A thickness. of the protective coating system selected for €
the steel section. The thickness of protective coating system shall be sufficient
pberature of the control ‘'sample reaches 1000°F (538°C) in not less than 6(
the four thermocouples within the steel sample. The maximum temperature at t
emperature is 1000SF (538°C) shall not be greater than 1200°F (649°C).

NDITIONER-AINTERIOR SPACE - Interior locations where conditions d
for conditioned interior space.

NCE

conditioning

perature and
bles, = 2 UV
> 2 Vibration

he protective
ctural steel),

selected for

valuation on
such that the

minutes as
ne time when

0 not meet

4 General

41

4.1.1

General

conditioning environment shall be the same size.

4.2 Steeltu

421

be sections

The steel section used for the conditioning sample(s) and the control sample(s) for a specific

Each steel tube section shall be a 6 x 6 x 3/16 inches hollow structural section as described in the

Manual of Steel Construction, published by AISC. The tube sample shall consist of a 24 inches (610 mm)
long steel section with a 0.25 inch (6.4 mm) thick steel plate at each end. Each steel tube section and both
steel plates shall be coated with the protective coating system under investigation. The area of the steel
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plates shall be sufficient to provide resistance to the expansion of the protective coating system applied on
the steel section. The ends of the specimen, including the means for restraint, are to be given sufficient
thermal insulation to prevent appreciable direct heat transfer through the ends of the column.

4.2.2 Wide

4221

flange sections

Wide flange steel sections shall consist of a 24 inches (610 mm) long steel section with a 0.25

inch (6.4 mm) thick steel plate at each end. Each wide flange section and both steel plates shall be
prepared with the protective coating system under investigation. The area of the steel plates shall be
sufficient to provide resistance to the expansion of the protective coating system applied on the steel
section. The ends of the specimen, including the means for restraint, are to be given sufficient thermal

insulation to

revent appreciable direct heat transfer through the ends of the column

4.2.3 Steel

4231 Ste
3/16-inch (5
environment
environment
inches (12.7]
necessary, rq

4.2.4 Thermocouples

4241 Ead

gauge and rg¢sponse time. Such thermocouples shall be a maximum 14 gauge and minimun

Type K and f|

4.24.2 Ead
response tim
Each thermoj
inch with ead
0.01 inch thi
minimum 2
required pos
4.3.

4243 Del

4.24.4 Del

Plates

b| plates of minimum size 8-inch x 8-inch (200 mm x 200 mm) with-a nomina
mm) shall be used while conducting the combined Temperature stability, UV &
bl exposure specified in Classification Categories I-A and {-B in Table 5.2,
bl exposure as specified in Classification Category 11-A-3, in_Table 5.3. A maj

inforcement shall be used to ensure bond of the material to the steel plate.

h steel tube and wide flange section shall.include a set of four thermocouples

ision welded at the end to be in contactwith the test specimen.

h steel plate section shall include a set of four thermocouples of the sam
e. A thermocouple assemblytmay be used in lieu of the thermocouple specifi
couple assembly shall consist of thermocouple wires having a diameter of not m
h thermocouple wire brazed to the center of the face of a copper disk 0.5 inch in
Ck. Each thermocouple ‘or thermocouple assembly for steel plates shall be log
2 inch pad as specified in Appendix A and secured to the surface of the spf
tion. The thermocouples for all steel samples shall be located as shown in Figur

thickness of
High humidity
and the UV
imum of 0.5-

mm) of the steel plate edges shall be treated with @nh anti-corrosion material. Where

of the same
n 18 gauge of

e gauge and
ed in 4.2.4.1.
ore than 0.03
diameter and
ated under a
pcimen at the
e 4.1 — Figure

bfed

pied
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Figure 4.1

Steel tube sample — thermocouple locations
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Figure 4.2

Steel wide flange sample — thermocouple locations
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Figure 4.3

Steel plate sample — thermocouple locations
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4.2.5 Thickhess

4.2.5.1 The|thickness of the protective\.coating system on each tube or wide flange san

ple shall be
determined K

y measurements made_at the locations shown on Figure 4.4 through Figlire 4.6. The
thickness of |the protective coating: system on the steel plate sample shall be determhined by 10
measuremenfs made at the locations shown on Figure 4.6.
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Steel tube sample — location of thickness measurements

Figure 4.4
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Figure 4.5

Steel wide flange sample — location of thickness measurements
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Figure 4.6

Steel plate sample — location of thickness measurements
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4.2.5.2 Thdg device used to measure the thickness of the SFRM shall comply with the requiements in the
Standard Test Method for Thickness and,Density of Sprayed Fire-Resistive Material (SFRM) Applied to
Structural Mgmbers, ASTM E6G05.

4.2.5.3 Theg device used to m&asure the thickness of a paint coating type of fire resistive [material shall
comply with fhe requirements for Type 2 gauge in the Standard Practice for Nondestructive Measurement
of Dry Film Thickness vof“"Nonmagnetic Coatings Applied to Ferrous Metals and Nonmagnetic,
Nonconductiye Coatings Applied to Non-Ferrous Metals, ASTM D7091.

4.2.5.4 Thqg coating thickness of the protective coating system at all locations on a sample shall be within
1 20 percent|of the'average thickness.

4.2.5.5 The average protective coating system thickness of the samples shall be within £5 percent of
each other.

4.2.5.6 Samples shall be corrected for A/P, W/D and thickness variations within the sample set, where A
is the cross-sectional area of a tube section, W is the weight per linear foot of a wide flange section and P
is the heated perimeter of steel section in accordance with Section 11.3.3.

4.3 Protective coating system

431 SFRM type

4.3.1.1 For each target thickness of SFRM, the density of the SFRM shall be determined in accordance
with 4.3.1.2-4.3.14.
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4.3.1.2 The protective coating shall be applied to three 0.06 in (1.5 mm) thick, 16 by 16 in (406 by 406
mm) bare or galvanized steel plates for each application day. The protective coating system applied to the
density plates shall be mixed and applied in the same manner to the product applied to the test samples.

4.3.1.3 The density shall be determined by following the procedure described in the Standard Test
Method for Thickness and Density of Sprayed Fire-Resistive Material Applied to Structural Members,
ASTM E605.

4.3.1.4 Each density measurement of the protective coating system shall be within £15 percent of the
target density.

4.3.2 Paint type

4.3.2.1 For |paint type coatings, determine the percent solids in accordance with the” Standard Test
Method for V¢latile Content of Coatings, ASTM D2369. Each solids measurement of the’protgctive coating
system shall be within £3 percent of the target solids content.

4.3.3 Other|type

4.3.3.1 For pther type coatings the physical and chemical properties.of the coatings materials shall be
measured anfl documented by the testing laboratory.

5 Conditioning Environments
5.1 Genera

5.1.1 Table|5.1 identifies the classification categories for fire resistive materials and| the related
applications.

Table 5.1
Fire resistive material classification categories

Classification category Application
I-A Outdoor, Heavy Industrial
1B Outdoor, General Use
[1-A-1 Indqor, Concealed, Controlled Temperature and Humidity
Environment
11-A-2 Indoor, Concealed, Elevator Shafts
II-A-3 Indoor, Exposed Non-Controlled Temperature and Humidity

Environment

5.1.2 Table 5.2 and Table 5.3 specify the exposure type and exposure details for each classification
category. A fire resistive material is to be subjected to the exposures specified for the classification
category the material is seeking. A fire resistive material test sample is to be subjected to one exposure
prior to a fire test. A test sample is to be tested for each exposure specified.
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Table 5.2

Outdoor location exposures

Exposure

Classification category I-A

Classification category I-B

Temperature stability, UV &

In accordance with the procedures specified in

In accordance with the procedures specified in

High humidity the Standard Practice for Fluorescent UV- the Standard Practice for Fluorescent UV-
Condensation Exposures of Paint and Related | Condensation Exposures of Paint and Related
Coatings, ASTM D4587, for 5000 h (8 h UV at Coatings, ASTM D4587, for 5000 h (8 h UV at
158°F +5°F (70 £2.8°C), 4 h condensation at 158°F +5°F (70 £2.8°C), 4 h condensation at
122°F +5°F (50 +2.8°C)) 122°F +5°F (50 +2.8°C))

Air erosion In accordance with the procedures specified in In accordance with the procedures specified in
the Standard Test Method for Air Erosion of the Standard Test Method for Air Erosion of
Sprayed Fire-Resistive Materials (SFRMs) Sprayed Fire-Resistive Materials (SFRMs)
Applied to Structural Members, ASTM E859, at | Applied to Structural Members, ASTM E859, at
a speed of 60 mph (96.6 km/h). a speed of 60 mph (96.6 km/h).

Salt spray In accordance with the procedures specified in In accordance with the'precedures specified in
the Standard Practice for Operating Salt Spray | the Standard Practice for Operaling Salt Spray
(Fog) Apparatus, ASTM B117. (Fog) Apparatus, ASTM B117.

Combination A cycle consisting of the equivalent of rainfall at | A cycle consisting of the equivalent of rainfall at

cycling

the rate of 0.7 in/h (0.005 mm/s) of water for 72
h, followed by a temperature of minus 40 +5°F
(minus 40 +2.8°C) for 24 h, and then a dry
atmosphere of 140 +5°F (60 +2.8°C) for 72 h.
This cycle is to be repeated twelve times.

the rate 0f,0.7 in/h (0.005 mm/s)|of water for 72
h, followed, by a temperature of fninus 40 +5°F
(minus 40°+2.8°C) for 24 h, and then a dry
atmasphere of 140 +5°F (60 +2.8°C) for 72 h.
This cycle is to be repeated twelye times.

Industrial atmdsphere

CO,/SO,

The sulfur dioxide (SO,) content and carbon
dioxide (CO,) content of an industrial
atmosphere may be simulated by exposing the
samples for 30 days to an amount of SO,
equivalent to 1 percent of the volume of'the test
chamber, and an equal volume of CO,. The test
chamber is to be maintained at-95 +3°F (35
+1.7°C) and a small amountof-water is to be
maintained at the bottom of'the chamber.

Specific chemi
(optional)

Samples may be sprayed with reagent grade
solvents at 70 +5°F(21 £2.8°C). Typical
solvents are acetene and toluene. The solvent
spray exposure s to be applied with a paint
spray gun until the entire surface area of the
samplesis,completely covered with solvent that
is nat absorbed by the protective coating and
excess solvent runs off the sample. An
exposure cycle is to consist of application of the
solvent, drying of the sample for 6 h,
application of the solvent and drying of the
sample for 18 h. The exposure cycle shall be
repeated five times.

High impact re

pistance

2in (50.8 mm) steel ball dropped from 20 ft (6.1

2in (50.8 mm) steel ball droppegl from 20 ft (6.1

m) distance through 3 inch (76.2 mm) diameter
pipe

m) distance through 3 inch (76.2 mm) diameter
pipe

Vibration

See Table 5.5. Frequency shall be 10 — 60 Hz
(5 min exposure at each 2 Hz increment) plus 2
h exposure at the maximum resonance or at 60
Hz should no resonance be observed during
the variable frequency test.

See Table 5.5. Frequency shall be 10 — 60 Hz
(5 minutes exposure at each 2 Hz increment)
plus 2 h exposure at the maximum resonance
or at 60 Hz should no resonance be observed
during the variable frequency test.
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Table 5.3

Indoor location exposures

Exposure

Classification category II-A-1

Classification category II-A-2

Classification category II-A-3

Temperature stability

2000 h at 120°F (49°C)

2000 h at 120°F (49°C)

In accordance with the
procedures specified in the

ASTM E859, at a speed of 12.5
mph (20.1 km/h)

ASTM E859, at a speed of-29
mph (46.6 km/h)

w Standard Practice for Operating
Fluorescent Ultraviolet (UV)
Lamp Apparatus for Exposure
_ _ of Materials, ASTM G154, for
2000 h with UVA-351 lamps at
120°F (49°C). The irradiance
Ievzel of the lamps is 0.76 W/
(M4 xnm))
High humidity 10 days at 97 — 100 percent and | 180 days at 97 — 100 percent 180 days at 971100 percent
96°F +3°F (36 +1.7°C) and 96°F +3°F (36 +1.7°C) and 96°F £3°F1(36 +1.7°C)
Air erosion In accordance with the In accordance with the In accordance with the
procedures specified in the procedures specified in the procedures specified in the
Standard Test Method for Air Standard Test Method for Air Standard Test Mefhod for Air
Erosion of Sprayed Fire- Erosion of Sprayed Fire- Erosion of Sprayed Fire-
Resistive Materials (SFRMs) Resistive Materials (SFRMs) Resistive Materials (SFRMs)
Applied to Structural Members, Applied to Structural Members, Applied to Structural Members,

ASTM E859, ata
mph (20.1 km/h)

bpeed of 12.5

increment) plus 1 h exposure at
18 Hz

increment) plus 1.5 h exposure
at 40 Hz

Impact resistange 1.25 inches (31.8 mm) steel ball | 1.25 inches (31.8-tnm) steel ball | 1.75 inches (44.5mm) steel ball
dropped from 12 ft (3.6 m) dropped from 12t (3.6 m) dropped from 17 f (5.2 m)
distance through 2 inch (50.8 distance through 2 inch (50.8 distance through 3§ inch (76.2
mm) diameter pipe mm) diameterpipe mm) diameter pipg

Vibration See Table 5.5. Frequency shall See Table’5.5. Frequency shall See Table 5.5. Frequency shall
be 10 — 18 Hz exposure (5 be 10~40 Hz exposure (5 be 10 — 40 Hz (5 minutes
minutes exposure at each 2 Hz minutes exposure at each 2 Hz | exposure at eachR Hz

increment) plus 1
at the maximum r
40 Hz should no r
observed during t
frequency test.

5 h exposure
bsonance or at
Esonance be
he variable

5.2 Tempernature stability

521 The tq
the applicable

5.3 Airerosion

st sample is {o'be placed in a circulating air-oven for the time and temperature
classification category of the fire resistive material. See Table 5.2 and Table 5.3.

5 specified in

5.3.1

Th 4 1 H— Io ot 4ol & H H ITH £ 4o
e ttbl. <dITIPIT 151U DT SUUJTULICU U all TIUSIUIT TTOUTLUTTY TTUTTT UTS TAPUSUIT doS Sy

applicable classification category of the fire resistive material. See Table 5.2 and Table 5.3.

5.4 Combination wet, freeze, and dry cycling

541

ecified in the

The test sample is to be cycled between a water exposure, freezing temperatures and a heated dry

atmosphere as specified in the applicable classification category of the fire resistive material. Prior to the
test sample being exposed to the freeze cycle the test sample is to be tested in the wet condition, without
returning it to equilibrium moisture content. See Table 5.2.
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5.5 Humidity

5.5.1 The test sample is to be placed in a chamber with a humidity of 97 — 100 percent at 96 +3°F (35
+1.5°C) for the duration specified in the applicable classification category of the fire resistive material. See
Table 5.3.

5.6 Impactresistance

5.6.1 The test sample is to be subjected to impact loads. The impact loads are to be applied by dropping
a steel ball onto the test sample at two locations on each face. The drop height mass and diameter of the

steel ball is to be as specified in the applicable classification category of the fire resistive material. See
5.6.2 — 5.6.4 foradditional-test details—See-Table 5.2 and Table- 53.

5.6.2 The test apparatus is shown on Figure 5.1. The test apparatus is to consist of(lengths of 2 inches
(50.8 mm) diameter (ID) and 3 inches (76.2 mm) diameter (ID) pipe secured yertically |over the test
specimen. Dfop positions are to be located to provide for the release of the steelball down the centerline
of the pipe flom the drop heights specified for each size (diameter) of steel ball*The 2 inches (50.8 mm)
diameter pip¢ is to be used for the 1.25 inches (31.8 mm) balls. The 3 inches (76.2 mm) diameter pipe is to
be used for the 1.75 and 2.00 inches (44.5 and 50.8 mm) steel balls.
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Figure 5.1

Impact test apparatus

LIGHT SOURCE

< 1D PVC FIFPE 5" ID FVU PIFE
STEEL BALL
RELEASE DEVICE L (
\
—)

12' FOR 1.25" BALL

24" - 42" 4‘

20' FOR 2.0" BALL

17' FOR 1.75" BALL

s4916a

Notes:

\< IMPACT AREA7—/

The length of the pipe is not critical. Ball must be able to drop straight.

1inch =254 mm
1ft=0.305m
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5.6.3 The steel balls (chrome or stainless) are to be 1.25 £0.01 inches (31.8 £0.25 mm), 1.75 +0.01
inches (44.5 £0.25 mm), and 2.00 +0.01 inches (50.8 +0.25 mm) inches diameter, weighing 0.28 +0.01 Ib
(126.9 +4.5 g), 0.79 £0.04 Ib (358.2 £18 g) and 1.15 £0.04 Ib (521.4 +£18 g), respectively, with a Rockwell C
hardness of 57 to 66.

5.6.4 The release device is to be designed so as to assure a straight drop down to the sample surface. A
sketch of an acceptable device is shown in Figure 5.2. Release is achieved by sliding the fork from the
pipe, thereby allowing the ball to fall between the adjustable screws down the centerline of the pipe. Other
release devices are acceptable when the objective of assuring a straight drop of the steel ball to the
sample surface is met.

Figure 5.2

Release device for impact test apparatus

ADJUSTABLE
—  SCREW

e

:ﬂ: e

PVC PIPE

STEEL BALL

<4— STEEL FORK

ADJUSTABLE
SGREW

<\

SM1164

5.6.5 The size of the steel ball and the drop height of the ball are to be as specified in Table 5.4.

Table 5.4
Drop height and kinetic energy
Steel ball diameter Distance Kinetic energy
in (mm) ft (mm) ft-lb J
1.25 (31.8) 12.0 (3700) 3.36 456
1.75 (44.5) 17.0 (5200) 13.43 18.21
2.00 (50.8) 20.0 (6100) 23.00 31.19
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5.6.6 Animpact exposure is to consist of dropping one size of steel ball at the eight locations specified in
Figure 5.3. The impact test is to be conducted in a room at a temperature of 70 £5°F (21.1 £2.8°C).

Figure 5.3

Steel tube sample — Impact test locations

C )

| — Impact Locations 7

SEC A-A

i
i
=
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

S4917 [ )

Note: 1in =25.4Jmm

5.7 Industrial atmosphere

5.7.1 The tgst sample is to, be*exposed to a CO,/SO, atmosphere as specified in tHe applicable
classification pategory of thefire-resistive material. See Table 5.2.

5.7.2 The tgst sample(is.to be exposed to any optional chemical exposure desired for evalugtion.

5.8 Salt spray

5.8.1 The test sample is to be exposed to a salt spray atmosphere for a minimum of 90 days as specified
in the applicable classification category of the fire resistive material. See Table 5.2.

5.9 Ultraviolet light

5.9.1 Two levels of ultraviolet light exposure are specified. One level is to be used for fire resistive
materials intended for indoor use and the other level is to be used for fire resistive materials intended for
outdoor applications. See Table 5.2 and Table 5.3.

5.10 Vibration

5.10.1 The test sample is to be subjected to a variable frequency test and an endurance test in each of
the three rectilinear orientation axes, horizontal, lateral and vertical. Both the variable frequency test and
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the endurance test are to be completed in one plane of vibration before the test sample is moved to
another plane. See Table 5.2 and Table 5.3.

5.10.2 For the variable frequency test, the test sample is to be vibrated at frequencies specified in Table
5.2 and Table 5.3 at discrete frequency intervals of 2 Hz. For each frequency, the table displacements
shall be as specified in Table 5.5. The vibration is to be maintained for 5 minutes at each frequency. During
the variable frequency test, determine the frequency that produces maximum resonance.

Table 5.5
Vibration exposure

Frequendy of
vibratién Table displacement Amplitude
Hz in (mm) in (mm)
10-18 0.060 +0.006 (1.52 +0.15) 0.030 £0.003 (0{76 £0.08)
20-38 0.040 £0.004 (1.00.1) 0.020 +0.002 (0{51 +£0.05)
40-6 0.020 +0.002 (0.51 +0.05) 0.010 +0.001 (0§25 +£0.03)

5.10.3 Respnance is defined as the maximum magnification of the-applied vibration.
6 Fire Test

6.1 The tegt equipment and test sample are to be protected from any condition of wind of weather that
influences the test results. The test sample at the beginning of the test is to be within the range of 50 to
90°F (10 to [32°C). The test sample is not to be tested until it has reached a defined eduilibrium (i.e.
constant welght) with an ambient atmosphere;.«6f» 50 percent relative humidity at 73°F (23°C) unless
otherwise spgcified (see 5.4.1).

6.2 Accelenated conditioning to achievé constant weight of the test assembly is not prohibited provided
the method dloes not alter the propefties of component materials. It is the responsibility of the laboratory
conducting the test to avoid procedures that will significantly alter the structural or fife resistance
characteristi¢s of the test samplé:

6.3 Observptions of the fest assembly are to be made throughout the fire test. All significant
observations), such as.deformation, cracking, development of openings, and burning of the tejst sample are
to be recordgd.

6.4 The temperatures in the furnace chamber and on the test sample are to be read af intervals not
exceeding 1 minute throughout the Tire test.

7 Test Furnace

7.1 The furnace chamber is to be designed to provide uniform heating to all surfaces of the protective
coating system.

8 Time-Temperature Curves
8.1 Normal temperature rise curve

8.1.1 The temperature in the test furnace is to follow the standard time-temperature curve shown in
Figure 8.1 when the temperatures are to represent a normal temperature rise fire. For a more precise
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definition of the normal temperature rise curve, see Appendix A, Standard Normal Temperature Rise Time-
Temperature Curve for the Control of Fire Tests. The points on the curve that determine its character are:

Time (minutes)

Temperature °F (°C)

50 to 90 (10 to 32) 0
1000 (538) 5
1300 (704) 10
1550 (843) 30
1700 (927) 60
1792 (978) 90
1850 (1010) 120
1925 (1052) 180
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Figure 8.1

Time-temperature curve
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8.2 Rapid temperature rise curve

8.2.1 The temperature in the test furnace is to follow the time-temperature curve shown in Figure 8.2
when the temperatures are to represent a rapid temperature rise fire. The points on the curve that
determine its character are:

Temperature °F (°C) Time (minutes)
50 to 90 (10 to 32) 0
2000 (1093) 5
2000 (1093) 180
Figure 8.2

Time-temperature curve

TEMPERATURE, F TEMPERATURE, C

2500 1371
2250 F (( —1232
2000 F ) ) 1093
1750 F - 954
1500 F - 816
1250 F - 677
1000 F - 538
750 F - 399
500 F - 261
250 4 122

0 L 1 1 1 1 1 1 1 1 1 (( 1

0 5 10 15 20 25 30 35 40 45 50 55 60)) 235 240
TIME, MINUTES
525268

9 Furnace Temperature
9.1 General

9.1.1 When a single test sample is evaluated in the furnace, there is to be a minimum of two furnace
control thermocouples, each located at the mid-height of the sample, but no closer to the ceiling or floor of
the furnace than 24 in (610 mm).

9.1.2 When multiple test samples are evaluated in the furnace, there is to be a minimum of two furnace
control thermocouples located at the mid-height of each sample, adjacent to two faces. See the Figure 9.1
for an example of a large number of test items (squares) in a single furnace.
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