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INTRODUCTION
1 Scope

1.1 These requirements cover tests for flammability of polymeric materials used for parts in devices and
appliances. They are intended to serve as a preliminary indication of their acceptability with respect to
flammability for a particular application.

1.2 The methods described in this Standard involve standard size specimens and are intended to be
used solely to measure and describe the flammability properties of materials, used in devices and
appliances, in response to a small open flame or radiant heat source under controlled laboratory

conditions.

1.3 The tests
1694, should
into standardiz
in UL 94. Test
than 2500 mm
greater than 2

1.4 The final
with the stand
dependent upq
level of a matg
end-use applig
and also on th

in the Standard for Tests for Flammability of Small Polymeric Compénent Materials, UL
be used to evaluate small components which contain materials that'can nqt be fabricated
ed specimens in the minimum use thickness and subjected to applicable pr¢selection tests
procedures in UL 1694 are applicable to small components with~an overall|volume of less
P (0.15 in®). UL 1694 is generally not applicable to small companénts with an|overall volume
500 mm?® (0.15 in®).

acceptance of the material is dependent upon its use in complete equipment that conforms
Ards applicable to such equipment. The flammability classification required jof a material is
n the equipment or device involved and the particular use of the material. The performance
rial determined by these methods shall not be ‘assumed to correlate with its performance in
ation. The actual response to heat and flate of materials depends upon thqg size and form,
e end-use of the product using the material. Assessment of other important claracteristics in

the end-use application includes, but is not limited.1o; factors such as ease of ignition, burfing rate, flame

spread, fuel cq
1.5 Iffoundt

1.6 Thesete
evaluation of f

requirements ¢lo not cover polymeric materials when used for building construction, finishi

such as wall
resistance (in
not evaluated
intended end-(

ntribution, intensity of burning, and-products of combustion.
b be appropriate, the requirements are applied to other nonmetallic materials

5ts, with the exception of the Radiant Panel Index Test, Section 10, are not 3
arts where the thickness exceeds 13.0 mm or where the surface area exceg

pplicable to the
ds 1 m2. These
hg, or contents
dition, the fire
release rate is
haterials in the

and floor cayerings, furnishings, decorative objects and so forth. In ad
terms of an“hourly rating), flame spread, smoke characterization, and heat
Other (fire* tests exist and shall be used to evaluate the flammability of 1
se-product configuration.

2 Referenc

2.1 General

2.1.1
be interpreted

Any undated reference to a code or standard appearing in the requirements of this standard shall

as referring to the latest edition of that code or standard.

2.2 Referenced standards in this text

2.21

If a designation for a test method is followed by an alternate or equivalent designation, in

parenthesis, the latter method is considered technically equivalent, though not necessarily identical, and
might yield somewhat different numerical test results than those obtained with the original test method.

ISO 13943, Fire Safety — Vocabulary (ASTM E176, Standard Terminology of Fire Standards)
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ISO 291, Standard Atmospheres for Conditioning and Testing (ASTM D618, Practice for Conditioning
Plastics for Testing)

ASTM D789, Test Method for Determination of Relative Viscosity of Polyamide
ASTM E162-08, Test Method for Surface Flammability of Materials Using a Radiant Heat Energy Source
ASTM D3195, Practice of Rotameter Calibration

IEC TS60695-11-4, Test Flames 50 W Flames — Apparatus and Confirmational Test Methods; Method A
and IEC TS60695-11-3, Test Flames 500 W Flames — Apparatus and Confirmational Test Methods;
Method A (ASTM D5025, Specification for a Laboratory Burner Used for Small-Scale Burning Tests on

Plastic Materia
Burning Tests @

ASTM 2016, Standard Specification for Industrial Woven Wire Cloth, Appendix X3

HB: ASTM D61
Plastics in a H
horizontal and

V: ASTM D380
Vertical Positid

vertical flame t¢st methods)

VTM: ASTM [
Plastics (ISO 9

with a Small Flame Ignition Source)

5V: ASTM D50
Burn-Through

Test flames 500 W flame test methods)

HBF: ASTM D
(ISO 9772, Ce
Subjected to a

s; ASTM D5207, Practice for Confirmation of 20 mm (50 W) Test Flames fi
n Plastic Materials)

5, Test Method for Rate of Burning and/or Extent and Time.of Burning of §
orizontal Position (IEC 60695-11-10 , Fire hazard testing \Part 11-10; Tes
ertical flame test methods)

1, Test Method for Measuring the Comparative Burning Characteristics of So
n (IEC 60695-11-10, Fire hazard testing Part)>11-10: Test flames 50 W

4804, Test Method for Determining;the Flammability Characteristics of
/73, Plastics — Determination of Burning Behavior of Flexible Vertical Specim

18, Test Method for Measuring the Comparative Burning Characteristics and
pf Solid Plastics Using a*125 mm Flame (IEC 60695-11-20, Fire hazard test

1986, Test Method for Horizontal Burning Characteristics of Cellular Polyn
lular Plasties\~ Determination of Horizontal Burning Characteristics of Sm
Small Flame)

2.3 Related 1tandards

pr Small-Scale

elf-Supporting

flames 50 W

id Plastics in a
horizontal and

Nonrigid Solid
ens in Contact

Resistance to
ng Part 11-20:

heric Materials
all Specimens

2.31

The Standard for Polymeric Materials — Short Term Property Evaluations, UL 746A, contains short-

term test procedures to be used for the evaluation of materials used for parts intended for specific
applications in electrical end products. The Standard for Polymeric Materials — Long Term Property
Evaluations, UL 746B, contains long-term test procedures to be used for the evaluation of materials used
for parts intended for specific applications in end products. Test procedures are provided in the Standard
for Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C, for the evaluation of
polymeric materials in specific applications in end products. The test procedures include reference to the
data obtained from the standard property tests in UL 746A, as well as other practical means of evaluation.
The Standard for Polymeric Materials — Fabricated Parts, UL 746D, contains requirements for traceability
and performance of parts molded and fabricated from polymeric materials.

2.3.2 Requirements for materials that have been modified to match the requirements of a specific
application, including - but not limited to - the use of recycled and regrind materials, the use of additives
and colorants, and the blending of two or more materials, are described in the Standard for Polymeric
Materials — Fabricated Parts, UL 746D.
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3 Definitions
3.1 For the purpose of this Standard, the following definitions apply (See ISO 13943):
3.2 AFTERFLAME - Flame which persists after the ignition source has been removed.

3.3 AFTERFLAME TIME - The length of time during which an afterflame persists under specified
conditions.

3.4 AFTERGLOW - Persistence of glowing combustion after both removal of the ignition source and the
cessation of any flaming.

3.5 AFTERG
conditions.

LOW TIME — The length of time during which an afterglow persists.under specified

3.6 FLAME + To undergo combustion in the gaseous phase with emission of light:

3.7 GLOWIN
emission of lig

G COMBUSTION — Combustion of a material in the solid\phase without|flame but with

ht from the combustion zone.

4 Significange of Tests

4.1 Tests co
when: compar
burning chara
performance u

4.2 Assessm
burning (rate ¢
source, orients

4.3 Burning
density, color,

4.4 When a
deemed invali
flame without

nducted on a material under the conditions specified are intended to prov
ng the relative burning characteristics of .different materials, or assessing
cteristics prior to, or during, use. This method is not intended to provide

nder actual service conditions.

ent for risk of fire shall take intdo account such factors as fuel contributi
f heat release), products of cembustion and environmental factors such as
tion of exposed material.and ventilation conditions.

Characteristics, as +measured by these test procedures, are affected by s
specimen ofva thin material shrinks from the flame without igniting, the test

H and additional specimens shall be tested. If all test specimens shrink fr
gnitingy. these materials cannot be evaluated by the test procedure and a

de information
any change in
correlation with

bN, intensity of
the intensity of

ich factors as:

any anisotropy of(the material molding conditions and the thickness of the spgcimen.

results shall be
bm the applied
n alternate test

procedure in this‘Standard shall be conducted.

5 Apparatus

5.1 Laboratory Fume Hood — The laboratory fume hood chamber shall have an inside volume of at least
0.5 m®. The chamber shall permit observation of tests in progress and shall be draft free, while allowing a
normal thermal circulation of air past the test specimen during burning. The inside surfaces of the chamber
shall be of a dark color. When a light meter, facing towards the rear of the chamber, is positioned in place
of the test specimen, the recorded light level shall be less than 20 Ix. For safety and convenience, it is
desirable that the enclosure (which can be completely closed) be fitted with an extraction device, such as
an exhaust fan, to remove products of combustion which may be toxic. The extraction device shall be
turned off during the test and turned on immediately after the test to remove the fire effluents. A positive
closing damper may be needed.

Note 1: The amount of oxygen available to support combustion is important for the conduct of these flame tests. For tests conducted
by this method when burning times are prolonged, chamber sizes less than 1 m® do not consistently provide accurate results.
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Note 2: Placing a mirror in the chamber, which provides a rear view of the test specimen, has been found useful.

5.2 Laboratory Burner — A laboratory type burner having a tube with a length of 100 £10 mm and an
inside diameter of 9.5 £0.3 mm. The barrel is not to be equipped with an end attachment, such as a
stabilizer. The burner shall be in compliance with ASTM D5025.

Note: Method A of IEC TS60695-11-4 and Ignition Source P/PF2 of ISO 10093 are technically equivalent to ASTM D5025

5.3 Burner Wing Tip — A wing tip with dimensions of slit 48 £1 mm in length by 1.3 £0.05 mm in width, for
the burner. (Used for the test procedure in Horizontal Burning Foamed Material Test; HBF, HF-1, or HF-

2..., Section 12

only.)

5.4 Burner M
(Used for the te

5.5 Ring Sta
positioning of t
desired angles
equipment.

5.6 Timing D¢
5.7 Measurin

5.8 Gas Supq
uniform gas flo

5.9 Wire Gau
iron or steel w
Burning Test; H

5.10 Conditio
of 50 +10 %.

5.11 HB Supy
Figure 7.2 (Uss

5.12 Microme

T =T o 1 £ - : 41 1 " 1 £000 ¢ 41
PUTTUTTY TTTAWUTE = LapdUIt Ul DUSTUUTIITTY U1 DUTTICT al all arlyic ulr 22U 1TOTT U

st procedure in 500w Vertical Burning Test; 5VA or 5VB, Section 9 only.)

nds — Laboratory ring stands with clamps or the equivalent, for horizon
he specimen and/or the wire gauze. Laboratory ring stands with-clamps ad
and heights, or a support gauze holder constructed from aluminum or stee

vices — Accurate to 0.1 second.
J Scale — Graduated in mm.

ly — A supply of technical grade methanegas (min. 98 % pure) with regulato
.

ze — Having approximately 20 openings per 25 mm, made with 0.43 +0.03
re and cut to approximately, 125 mm squares. (Used for the test procedur
B, Section 6.2 only.)

hing Room or Chamber— Capable of being maintained at 23 +2 °C and a re

ort Fixture = A metal support fixture for testing specimens that are not self-s
d for the test'procedure in Horizontal Burning Test; HB, Section 7 only.)

ter— Capable of being read to 0.01 mm.

e vertical axis.

tal or vertical
justable to the
, or equivalent

r and meter for

mm diameter
b in Horizontal

lative humidity

Lipporting. See

5.13 Cotton -

A supply of absorbent 100 % cotton.

5.14 Desiccator — A desiccator containing anhydrous calcium chloride, or other drying agent, maintained
at a relative humidity not exceeding 20 % at 23 +2 °C.

5.15 Conditioning Oven — A full draft air-circulating oven, minimum of 5 air changes per hour, capable of
being maintained at 70£2 °C.

5.16 Specimen Mandrel Form — Made from 12.7 £0.5 mm diameter rod with a minimum 250 mm length.
(Used for the test procedure in Thin Material Burning Test; VTM-0, VTM-1, VTM-2..., Section 11 only.)

5.17 Tape — Pressure-Sensitive Adhesive. (Used for the test procedure in Thin Material Burning Test;

VTM-0, VTM-1,

VTM-2..., Section 11 only.)
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5.18 Support-Gauze — A wire cloth of plain weave, low carbon, plain steel or stainless steel,
approximately 215 mm long by 75 mm wide . It is to consist of 6.4 mm mesh gauze constructed of 0.88
1£0.05 mm diameter steel wire. The cloth-mesh and wire diameter are to be determined as described in the
Standard Specification for Industrial Woven Wire Cloth, ASTM E2016. (Used for the test procedure in
Horizontal Burning Foamed Material Test; HBF, HF-1, or HF-2..., Section 12 only.)

5.19 Foam Support Fixture — A metal support fixture capable of holding the support gauze in 5.18
including height adjustment to allow for burner height variations. See Figure 12.1. (Used for the test
procedure in Horizontal Burning Foamed Material Test; HBF, HF-1, or HF-2..., Section 12 only.)

5.20 Manometer/Pressure Gage — A gage capable of measuring to 200 mm of water, with increments of
5 mm.

5.21 Flow Mlater — A rotameter calibrated in accordance with the Practice of Rotameter Calibration,
ASTM D3195,|with correlation curves appropriate for the gas, or a mass flow meter with +2 f% accuracy.

6 Conditioning

6.1 Specimeps are to be preconditioned in accordance with ASTM D618 (ISO 291) at 28 +2 °C and 50
110 % relative|humidity for a minimum of 48 hours.

6.2 Specimeps for certain tests are to be preconditioned in an air-circulating oven for 168 +2 hours at 70
12 °C and then cooled in the desiccator for at least 4 hours at toom temperature, prior to tegting.

6.3 Once removed from the pre-conditioning environment, specimens shall be tested with|n 30 minutes.
6.4 All specimhens are to be tested in a laboratory atmosphere of 15— 35 °C and < 75 % relative humidity.
6.5 Cotton shall be conditioned in the desiccator for at least 24 hours prior to use.
6.6 Once removed from the desiccator;the cotton shall be used within 30 minutes.
TESTS
7 Horizontal Burning Test; HB

(ASTM D635 gr IEC:60695-11-10)

7.1 Test criteria

7.1.1 A material shall be classified HB when tested as described in 7.2.1 — 7.5.10.

7.1.2 A material classed HB shall (also see 7.1.5):

a) Not have a burning rate exceeding 40 mm per minute over a 75 mm span for specimens having
a thickness of 3.0 to 13 mm, or

b) Not have a burning rate exceeding 75 mm per minute over a 75 mm span for specimens having
a thickness less than 3.0 mm, or

c) Cease to burn before the 100 mm reference mark. See 7.5.1 and 7.5.9.
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7.1.3 A material classified HB in the 3.0 +0.2 mm thickness shall automatically be classed HB down to a
1.5 mm minimum thickness without additional testing.

7.1.4 A material not exceeding the 75 mm/min burning rate or if the burning cannot be determined when
tested at any thickness less than 3.0 mm is to be classed HB at the thickness tested (the minimum
thickness) and up to a maximum of 2.99 mm without testing additional specimens within this range.

Exception: If the burning rate cannot be determined when tested at a thickness < 1.5 mm as a result of the
material ceasing to burn before the 100 mm reference mark, the HB rating shall be restricted to only the
tested thickness.

715
another set of
requirements ir

If only one specimen from a set of three specimens does not comply with the requirements,
hree specimens Is 10 be tested. All specimens from this second set shall cpmply with the
order for the material in that thickness to be classified HB.

7.2 Test apparatus

721 Seeb.1}5.2,5.5-5.12,5.20and 5.21.

7.3 Test spe¢imens

7.3.1 All speg
pultrusion mold

and any particl
shall be in accq

imens shall be cut from sheet material, or shall be cast or injection, compression transfer or
ed to the necessary form. After any cutting operation, care is to be taken to remove all dust
s from the surface; cut edges are to have @,smooth finish. Fabrication of fest specimens
rdance with current ASTM Practices.

rovided in the
pcessary if the
The maximum
rners is not to

7.3.2 Standaild bar specimens are to be 125 +5mm long by 13.0 £0.5 mm wide, and [
minimum thickpess and 3.0 (-0.0 +0.2) mm thick. The 3.0 mm thick specimens are not n
minimum thickpess is greater than 3.0 mm,-or the maximum thickness is less than 3.0 mm.
thickness is ngt to exceed 13 mm. The edges are to be smooth, and the radius on the cg
exceed 1.3 mni.

7.3.3 Materia
reinforcement,

Ranges — If a material is to be considered in a range of colors, densities| melt flows, or

Specimens representing these ranges are also to be provided.

and dark color

7.3.4 Specim
(often black/ing
the test results

ens in thevnatural and in the most heavily pigmented light color (often white)
luding carbon black) are to be provided and considered representative of thg
are.essentially the same. In addition, a set of specimens is to be provided

color range, if
n the heaviest

organic pigmenpt\loading (not carbon black), unless the most heavily pigmented light and dark colors
include the highest organic pigment level. When certain color pigments (for example, red, yellow, or the
like) are known to affect flammability characteristics, they are also to be provided.

7.3.5 Specimens in the extremes of the densities, melt flows and reinforcement contents are to be
provided and considered representative of the range, if the test results are essentially the same. If the
burning characteristics are not essentially the same for all specimens representing the range, evaluation is
to be limited only to the materials in the densities, melt flows, and reinforcement contents tested, or
additional specimens in intermediate densities, melt flows, and reinforcement contents are to be provided
for tests.

7.4 Conditioning

7.4.1 Two sets of three specimens are to be preconditioned as in 6.1.
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7.5 Procedure

7.5.1 Three specimens are to be tested. Each specimen is to be marked with two lines perpendicular to
the longitudinal axis of the bar, 25 £1 mm and 100 £1 mm from the end that is to be ignited.

7.5.2 Clamp the specimen at the end farthest from the 25 mm mark, with its longitudinal axis horizontal
and its transverse axis inclined at 45 +2°. The wire gauze (see 5.9) is to be clamped horizontally beneath
the specimen, with a distance of 10 £1 mm between the lowest edge of the specimen and the gauze with
the free end of the specimen even with the edge of the gauze. See Figure 7.1.

Figure 7.1

Horizontal Burning Iest ror HB Classirtication

— —— 251 1mm

SPECIMEN

T U L 10 £+ 1 mm
APPROX. 45°
WIRE GAUZE { WIRE | GAUZE

| ]
FT120F

7.5.3 To produce the nominal 50 W test flame, the methane gas supply o the burner shall be adjusted to
produce a gas flow rate of 105 5 ml/min with a back pressure less than 10 mm water and arranged as in
Figure 7.3. See ASTM D5207.

Note: A mass flow meter is the preferred means of controlling accurately the input flow rate of gas to the burner. Other methods may
be used if they can show equivalent accuracy and demonstrate that the final gas flow rate remains in the range of 105 5 ml/m
following the test flame adjustment procedure specified in 7.5.4.

7.5.4 The burner is to be placed remote from the specimen and ignited. Adjust the burner to produce a
blue flame 20 £1 mm high. The flame is to be obtained by adjusting the gas supply and the air ports of the
burner until an approximate 20 +1 mm yellow-tipped blue flame is produced. Increase the air supply until
the yellow tip disappears. Measure the height of the flame again and adjust it if necessary.

7.5.5 The nominal 50 W test flame shall be confirmed in accordance with ASTM D5207 at least once a
month and when the gas supply is changed, test equipment is replaced, or when data is questioned. The
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confirmed test flame shall meet the requirements of ASTM D5207 while using a gas flow rate of 105 £5
ml/m and both the gas flow rate and back pressure shall be recorded in the calibration record.

7.5.6 If the specimen sags at its free end during the initial set up, the support fixture illustrated in Figure
7.2 is to be positioned under the specimen with the small extending portion of the support fixture at least
20 mm from the free end of the specimen. Enough clearance is to be provided at the clamped end of the
specimen so that the support fixture is capable of being freely moved sidewards. As the combustion front
progresses along the specimen, the support fixture is to be withdrawn at the same approximate rate.

Figure 7.2

Flexible Specimen Support Fixture

)
x \c(‘«\
e

FT2208 © S )
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Flowmeter Kv7

Figure 7.3

Burner Supply Arrangement

Control
Valve

Fuel Gas

SM516

\_/

Manometer

ASTM D5025 Burner
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7.5.7 Apply the flame to the free end at the-lower edge of the specimen. The central ax
tube is to be |n the same vertical planeras the longitudinal bottom edge of the specimgn and inclined

toward the end

of the specimen at an angle of 45 +2° to the horizontal. See Figure 7.1.

7.5.8 Positiop the burner so that the flame impinges on the free end of the specimen to

mm. Apply the

seconds, or a$ soon as the,combustion front of the specimen reaches the 25 mm mark
seconds). Start the timing device when the combustion front reaches the 25 mm mark.

7.5.9 If the specimen continues to burn after removal of the test flame, record the time in
combustion frant\to travel from the 25 mm mark up to the 100 mm mark and record the da

djustoble

Ajr Inlet

s of the burner

A depth of 6 +1

test flame for 30 +1 seconds without changing its position; remove the buiner after 30 +1

if less than 30

econds, for the

haged length, L

(L = 75). If the combustion front passes the 25 mm mark but does not pass the 100 mm mark, record the
elapsed time in seconds and the damaged length, L. The damaged length, L, is measured from the 25 mm

mark to the point where the combustion front stops (maximum distance = 75).

7.5.10 The test procedure is to be conducted on at least three specimens. The laboratory fume hood
shall be evacuated after each specimen.

7.6 Calculations

7.6.1 Calculate the linear burning rate, V, in millimeters per minute, for each specimen using the

equation:

V=60L/t
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in which:
Vis the linear burning rate in mm/minute
L is the damaged length, in millimeters
tis time, in seconds
7.7 Results
7.7.1 The following are to be recorded for each specimen:
a) Whether or not the flame front passed the 25 mm and 100 mm marks.
b) If thg flame front passed the 25 mm mark but ceased before the 100 mm mark| the damaged
length, L and elapsed time, t.
c) If the|flame front passed the 100 mm mark, the elapsed time t betweenithe 25 min and 100 mm
marks.
d) The qalculated linear burning rate only in case where the flame(ront passed the 100 mm mark.

8 50 W (20 mm) Vertical Burning Test; V-0, V-1, or V-2

(ASTM D3801

8.1 Test criteria

8.1.1 Materia
specimens wh
classification fri

br IEC 60695-11-10)

s shall be classified V-0, V-1, or*V-2 on the basis of results obtained
en tested as described in 824 — 8.5.6. The final classification shall
bm both conditions as described in 8.4.

8.1.2 Some
clamp when s
minimum thick
accordance wi
11.

Exception No.
Vertical Burnin
Burning Test;

aterials, due to their thinness distort and/or shrink and/or are consumed up
bjected to this test.\The test specimens used in this test method shall §
ess of 0.025 mm._Test specimens with a thickness less than 0.025 mm sh
h the test precedure in the Thin Material Burning Test; VTM-0, VTM-1, or \

1: Testspecimens with a thickness less than 0.025 mm may be subjecteqd
Test; V-0, V-1, or V-2 if the specimens cannot be properly formed for the

on small bar
be the lower

to the holding
e limited to a
il be tested in
TM-2, Section

to the 20 mm
Thin Material

3 ; ’

Exception No. 2: A test specimen with a thickness less than or equal to 0.250 mm, but greater than or
equal to 0.025 mm that is capable of meeting the physical property requirements of both the 20-mm
Vertical Burning Test and the Thin Material Burning Test; VTM-0, VTM-1, or VTM-2 test (Section 11) shall
be evaluated by the test of choice.

8.1.3 Materials with a density less than 250 kg/m® may optionally be tested in accordance with the
Horizontal Burning Foamed Materials Test; HBF, HF-1, or HF-2, Section 12.

8.1.4 Table 8.

1 specifies the material classifications.
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Table 8.1
Materials classifications

Criteria conditions V-0 V-1 V-2
Afterflame time for each individual specimen t; and t, <10s <30s <30s
Total afterflame time for any condition set (t; plus t, for the 5 specimens) <50s <250s <250s
Afterflame plus afterglow time for each individual specimen after the <30s <60s <60s
second flame application (t, + t3)
Afterflame or afterglow of any specimen up to the holding clamp No No No
Cotton indicator ignited by flaming particles or drops No No Yes

8.1.5 Ifonly
set of five spe
set of five spe
seconds for

requirements i

Ne specimen ifom a Set of 1ive specimens does not comply with the require]
Cimens is to be tested. In the case of the total number of seconds of flamin
timens is to be tested if the totals are in the range of 51— 55 seconds-fen V-0

-1 and V-2. All specimens from this second set shall comply with t
h order for the material in that thickness to be classified V-0, V-1, onV-2.

8.2 Test apparatus

8.2.1 Seeb.]
8.3 Test spe
8.3.1 Allspe

,5.2,5.5-5.8,5.10,5.12-5.15,5.20 and 5.21.
cimens
Cimens are to be cut from sheet material, ‘or.are to be cast or injection, compr

ments, another
j, an additional
and 251 - 255
he appropriate

bssion, transfer

h to remove all
rication of test

or pultrusion molded to the necessary form. After any:cutting operation, care is to be take
dust and any|particles from the surface; cut edges are to have a smooth finish. Fab
specimens shall be in accordance with current ASTM Practices.

8.3.2 Standa
minimum and
indicated in §
thicknesses a
maximum thig
increments of
1.3 mm.

rd bar specimens are to he. 125 +5 mm long by 13.0 £0.5 mm wide, and
maximum thicknesses. The minimum thickness shall be limited to 0.025
.1.2. The maximum_ thickness is not to exceed 13 mm. Specimens
'e also to be provided and shall be tested if the results obtained on th
kness indicate” inconsistent test results. Intermediate thicknesses are
3.2 mm. Alsoy the edges are to be smooth, and the radius on the corners i

brovided in the
mm, except as
n intermediate
e minimum or
hot to exceed
5 not to exceed

8.3.3 Materig
reinforcement,

| Ranges — If a material is to be considered in a range of colors, densities, melt flows, or

specimens representing these ranges are also to be provided.

8.3.4 Specimens in the natural and in the most heavily pigmented light color (often white) and dark color
(often black/including carbon black) are to be provided and considered representative of the color range, if
the test results are essentially the same. In addition, a set of specimens is to be provided in the heaviest
organic pigment loading (not carbon black), unless the most heavily pigmented light and dark colors
include the highest organic pigment level. When certain color pigments (for example, red, yellow, or the
like) are known to affect flammability characteristics, they are also to be provided.

8.3.5 Specimens in the extremes of the densities, melt flows and reinforcement contents are to be
provided and considered representative of the range, if the test results are essentially the same. If the
burning characteristics are not essentially the same for all specimens representing the range, evaluation is
to be limited only to the materials in the densities, melt flows, and reinforcement contents tested, or
additional specimens in intermediate densities, melt flows, and reinforcement contents are to be provided
for tests.
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8.4 Conditioning

8.4.1 Two sets of five specimens are to be preconditioned as in 6.1.
8.4.2 Two sets of five specimens each are to be preconditioned as in 6.2.
8.5 Procedure

8.5.1 Clamp the specimen from the upper 6 mm of the specimen, with the longitudinal axis vertical, so
that the lower end of the specimen is 300 £10 mm above a horizontal layer of not more than 0.08 g of
absorbent 100 % cotton thinned to approximately 50 x 50 mm and a maximum thickness of 6 mm (See

Figure 8.1).

Figure 8.1

Vertical burning test for V-0, V-1, V-2 classification

,._
|
1

l« ¢ SPECIMEN

20 + 1 mm __
10 + 1 mm

.
T

[ 5

BURNER |

:: 300 + 10 mm

COTTON

6 mm max. _

approx— A0 mm

FT240A

8.5.2 Adjust the burner and confirm the nominal 50 W test flame as specified in 7.5.3 — 7.5.5.

8.5.3 The burner shall approach the specimen horizontally from the wide face at a rate of approximately
300 mm/sec. Apply the flame centrally to the middle point of the bottom edge of the specimen so that the
top of the burner is 10 £1 mm below that point of the lower end of the specimen, and maintain it at that
distance for 10 0.5 seconds starting when the flame is fully positioned under the specimen, moving the
burner as necessary in response to any changes in the length or position of the specimen. If the specimen
shrinks, distorts, or melts, the point of application shall remain in contact with the major portion of the
specimen.

8.5.4 If the specimen drips material during the flame application, tilt the burner to an angle of 45 £5°
perpendicular to the wide face of the specimen and withdraw it just sufficiently from beneath the specimen
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to prevent material from dropping into the barrel of the burner while maintaining the 10 +1 mm spacing
between the center of the top of the burner and the remaining major portion of the damaged specimen,
ignoring any strings of molten material.

8.5.5 After the application of the flame to the specimen for 10 £0.5 seconds, immediately withdraw the
burner at a rate of approximately 300 mm/sec, to a distance at least 150 mm away from the specimen and
simultaneously commence measurement of the afterflame time t, to the nearest second.

8.5.6 As soon as afterflaming of the specimen ceases, even if the burner has not been withdrawn to the
full 150 mm distance from the specimen, immediately place the burner again under the specimen and
maintain the burner at a distance of 10 £1 mm from the remaining major portion of the specimen for an
additional 10 0.5 seconds, while moving the burner clear of dropping material as necessary as indicated

in 8.5.4. After
approximately
commence mq
Record t, and

Note 1: If it is diffi
described in 5.13
indicative of flamir

Note 2: If the test
is to be tested. T|
specimen. In this

this—appticatiomof-theflametothe—specimem, mmediatety Temovethe b
300 mm/sec to a distance of at least 150 mm from the specimen and
pasurement of the afterflame time, t,, and the afterglow time, t; tothe n
3. The laboratory fume hood shall be evacuated after each specimen.

Cult to visually distinguish between flaming and glowing, a small piece of cotten, approximately
is to be brought into contact with the area in question by holding with tweezers. Ignition o

g.

lame is extinguished during either flame application the test spegimen is to be disregarded ang
he only exception is in the case where the test flame is extinguished as a direct result of oy
ase, the burner shall be reignited immediately and reapplied\te the specimen so that the total ti

er at a rate of
simultaneously
parest second.

50 mm square as
the cotton will be

another specimen
t-gassing from the
e of application is

10 £0.5 seconds.

8.6 Results
8.6.1 The following are to be observed and recorded for each specimen:
a) Afterflame time after first flame application, t;.

b) Afteffflame time after second flame application, t,.
c) Afterflame time plus aftérglow time after second flame application, t, + t5.

d) Whether or not specimens burn up to the holding clamp.

nd effluent residue
damage, such as

Note: Bufned to the clamp — After allowing the sample to cool, use a soft, dry cloth to wipe away soot g
and exarpine the_sample 2 mm below the clamp line for signs of combustion or pyrolysis. Any thermal
distoftion, on the sample below the clamp, shall be neglected.

melting

e) Wh
indicator.

ited the cotton

9 500 W (125 mm) Vertical Burning Test; 5VA or 5VB
(IEC 60695-11-20)
9.1 Test criteria

9.1.1 Material shall be classified 5VA or 5VB on the basis of test results obtained on small bar and plate
test specimens when tested as described in 9.2.1 — 9.6.5. The final classification shall be the lower
classification from both conditions as described in 9.4.

Exception: For materials that are submitted for a 5VB rating only (i.e., the manufacturer does not seek the
5VA rating), plate test specimens do not need to be tested.
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9.1.2 Materials classified 5VA or 5VB shall also comply with the requirements described in 8.1.1 — 8.6.1
for materials classified V-0 or V-1 at the thickness under consideration.

9.1.3 Table 9.1 specifies the 5V classifications.
Table 9.1
5V Burning Classifications
Criteria 5VA 5vVB

Afterflame time plus afterglow time after the fifth flame application (t1 + t2) for <60s <60 s
each individual bar specimen?
The cotton pad inficator (see 5.13) ignited by flaming particles or drops from any No No
bar test specimer]?
Classified as V-0 pr V-1? Yes Yes
Either No, Yes

* burn-through ofcurs with any of the individual plate test specimens

* no plate test sgecimens have been tested
@ Full consumptioh of bar specimens or burning up to the holding clamp during the tést)is acceptable for the bar sgecimen criteria.

9.1.4 If only g
specimens do
specimens fro
thickness to be|

9.2 Test apparatus

9.2.1 Seeb5.1

9.3 Test spec

9.3.1 All speg
or pultrusion m
dust and any
specimens shal

ne specimen from a set of five bar specimens or one specimen from a se
s not comply with the requirements, another set of specimens are to

this second set are to comply with_the requirements in order for the n
considered acceptable.

5.2,

5.4,

54,55,56.6-5.8,6.10,5.12-5.15,5.20 and 5.21.

imens

imens are to be. cut from sheet material, or are to be cast or injection, compre
olded to the necessary form. After any cutting operation, care is to be take
particles from the surface; cut edges are to have a smooth finish. Fab
| be imraccordance with current ASTM Practices.

!

of three plate
be tested. All
naterial in that

ssion, transfer
to remove all
cation of test

9.3.2 Bar sp

Cimens are to be 1255 mm fong by 370 =05 mm wide, and provided 1

the minimum

thickness. Plate specimens are to be 150 £5 mm by 150 £5 mm and provided in the minimum thickness.
Thicker specimens may also be provided and shall be tested if the results obtained on the minimum
thickness indicate inconsistent test results. The maximum thickness is not to exceed 13 mm. The edges of
the specimens are to be smooth. For bar specimens only, the radius on the corners is not to exceed 1.3

mm.

Exception: Plate specimens smaller than 150 £5 mm by 1560 5 mm are acceptable provided that no
undesirable influence of heat or combustion around the edge of the specimen exists. This is verified by
allowing the tested sample to cool and then using a soft and dry cloth, wipe away soot and/or effluent
residue to examine the sample 2 mm away from the edges. Any visual sign of combustion or pyrolysis, or
any visual thermal damage such as melting or distortion around the edge of the plate specimen is judged
as “burn overflow” and a retest is necessary with bigger plate specimens.
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9.3.3 Material Ranges — If a material is to be considered in a range of colors, densities, melt flows, or
reinforcement, specimens representing these ranges are also to be provided.

9.3.4 Bar Specimens — Specimens in the natural (if used in this color) and in the most heavily pigmented
light color (often white) and dark colors (often black/including carbon black) are to be provided and
considered representative of the color range, if the test results are essentially the same. In addition, a set
of specimens is to be provided in the heaviest organic pigment loading (not carbon black), unless the most
heavily pigmented light and dark colors include the highest organic pigment level. When certain color
pigments (for example, red, yellow, or the like) are known to affect flammability characteristics, they are
also to be provided.

9.3.5 Plate Specimens — Specimens in the natural or normally supplied color are to be provided, and are
to be considergdTepresentative of threcotor range:

9.3.6 Specimens in the extremes of the densities, melt flows and reinforcement.contents are to be
provided and fonsidered representative of the range, if the test results are essentially the same. If the
burning charagteristics are not essentially the same for all specimens representing the rande, evaluation is
to be limited pnly to the materials in the densities, melt flows, and reinforcement contents tested, or
additional spe¢imens in intermediate densities, melt flows, and reinforcement contents are| to be provided
for tests.

9.4 Conditigning

9.4.1 Two sefs of five bar and three plate specimens are to be preconditioned as in 6.1.
9.4.2 Two sefs of five bar and three plate specimens:are to be preconditioned as in 6.2.
9.5 Bar spegimens test procedure

9.5.1 Clamp [the specimen from the upper 6 mm of the specimen, with the longitudinal @xis vertical, so
that the lower|end of the specimen is\300 +10 mm above a horizontal layer of not more|than 0.08 g of
absorbent cotfon thinned to approximately 50 x 50 mm and a maximum thickness of 6 npm. See Figure
9.1.
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Figure 9.1
Vertical Burning Test for 5VA, 5VB Classification — Bar Specimens
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9.5.2 To produce the nominal 500 W test flame, the methane gas supply to the burner shall be adjusted
to produce a gas flow rate of 965 £30 ml/min with a back pressure of 125 +25 mm water and arranged as
in Figure 7.3. A manometer shall be used in conjunction with a mass flow meter in order to maintain the
required back pressure. See ASTM D5207.

Note: A mass flow meter is the preferred means of controlling accurately the input flow rate of gas to the burner. Other methods may
be used if they can show equivalent accuracy and demonstrate that the final gas flow rate remains in the range of 965 +30 ml/m
following the test flame adjustment procedure specified in 9.5.3.

9.5.3 Place the burner remote from the specimen, ignite, and in a darkened room < 20 lux at unlit burner,
adjust the gas flow. With the burner in a vertical position, adjust the overall height of the flame to
approximately 125 £10 mm and the height of the inner blue cone to 40 £2 mm. Support the burner on the
burner fixture so that the burner tube is positioned at 20 +5° from the vertical. The narrow edge of the

specimen is to

9.5.4 The no
month and wh
confirmed test
ml/m and a b
recorded in the

9.5.5 The fla
from the verti
impinging into

9.5.6 Applyt
the specimen
shrinks, or elo
3 mm of the cq
Refer to Figur
deformed flam|

Note: When neceq

9.5.7 Atfterth

face the burner. See Figure 9.1.

minal 500 W test flame shall be calibrated in accordance with ASTM ' D5207
en the gas supply is changed, test equipment is replaced, or when data is d
flame shall meet the requirements of ASTM D5207 while using a‘gas flow
bck pressure of 125 +25 mm water. Both the gas flow rateand back pre
calibration record.

me is then to be applied to one of the lower corners of the specimen at an
al, so that the tip of the blue cone is within 0:{0°3 mm of the specimen
the specimen.

ne flame for 5 £0.5 seconds and then remiove for 5 +0.5 seconds. Repeat thg
has been subjected to five applications* of the test flame. If the specimen
ngates during the test, adjust the burrier so that the tip of the inner blue cone|
rner of the bar test specimen nearest to the burner, ignoring any strings of n
e test specimen.

sary, hand-hold the burner and fixture to complete the test.

e fifth application of the test flame for each specimen, observe and record the

a) Afte

b) Wh
9.6 Plate sp

9.6.1

lame timesand afterglow time to the nearest second.

her er-not specimens drip particles and whether the particles ignited the cott

at least once a
uestioned. The
rate of 965 +30
ssure shall be

hngle of 20 +5°
edge - without

operation until
drips particles,
within 0 mm to
nolten material.

e 5 and Annex A of IEC 60695=11-20 for guidance on the flame applicatipn point on the

following:

bn indicator.

+tnroaco

HEo
TCPTOCTOUTT

Support the plate specimen by a clamp on the ring stand in the horizontal plane. See Figure 9.2.
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Figure 9.2
Vertical Burning Test for 5VA, 5VB Classification — Plate Specimens
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nd calibrate the burner as in'9:5.2 — 9.5.4.

l, so that the tip of the\blue cone is within 0 to 3 mm of the plate surface — wit
en.

e flame for’5:+0.5 seconds and then remove for 5 £0.5 seconds. Repeat the

the plate specinen has-been subjected to five applications of the test flame. When necessa

the test, hand
distance.

hold the-burner and fixture so that the tip of the inner blue cone maintain

ne is then to be applied tothe center of the bottom surface of the plate at an @ngle of 20 £5°

hout impinging

operation until
ry, to complete
s the required

9.6.5 After the fifth application of the test flame, and after all flaming or glowing combustion has ceased,
it is to be observed and recorded whether or not the flame penetrated (burned through) the plate material.
Flame penetration shall be defined as any visible flame observed during the test on the surface of the plate
opposite to the surface to the test flame applied. In addition, no opening greater than 3 mm shall appear
after the test and the sample has cooled for 30 seconds.

10 RadiantP

anel Index Test

(ASTM E162-08)

10.1 Test criteria

10.11

Test for Surface Flammability of Materials Using a Radiant Heat Energy Source.

The radiant panel index of a material shall be determined in accordance with ASTM E162-08,
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10.1.2 The radiant panel index is to be assigned based upon the average radiant panel index results of
testing 4 specimens, or 6 if the average is less than 50, in accordance with the ranges specified in Table
10.1. The calculated average shall be rounded to the nearest multiple of five to determine the radiant
panel index class.

Table 10.1
Radiant Panel Index Classes
Average radiant panel index Radiant panel index
15 maximum RP15
25 maximum RP25
50 maximum RP50
75 maximum RP75
100 maximum RP100
150 maximum RPI150
200 maximum RP200

10.1.3 This method provides a laboratory test procedure for measuring and comparing the surface
flammability of materials when exposed to a prescribed level of. radiant heat energy. This method is
intended to mgasure surface burning characteristics when exposed to fire.

10.2 Test sppcimens

10.2.1 Test gpecimens, 460 £3 mm in length by 150 +3 mm in width, in the minimum|and maximum
thicknesses, are to be tested covering the thickness range to be considered. Specimens |in intermediate
thicknesses afe also to be provided and shall be tested if the results obtained on the minimum or
maximum thicknesses indicate inconsistent.test results.

10.2.2 Materjal Ranges — If a material-is to be considered in a range of colors, densitieq, melt flows, or
reinforcement,|specimens representing these ranges are also to be provided.

ens in the natural and in the most heavily pigmented dark color (often |black/including
carbon black)| are to be«provided and considered representative of the color range,|if the burning
characteristics| are essentially the same. In addition, a set of specimens is to be provided|in the heaviest
organic pigment loading (not carbon black), unless the most heavily pigmented dark colpr includes the
highest organic pigment level. When certain color pigments (for example, red, yellow, ¢r the like) are
known to affect flammability characteristics, they are also to be provided.

10.2.4 Specimens in the extremes of the densities, melt flows and reinforcement contents are to be
provided and considered representative of the range, if the burning characteristics are essentially the
same. If the burning characteristics are not essentially the same for all specimens representing the range,
evaluation is to be limited only to the material in the densities, melt flows, and reinforcement contents
tested, or additional specimens in intermediate densities, melt flows, and reinforcement contents are to be
provided for tests.

11 Thin Material Vertical Burning Test; VTM-0, VTM-1, or VTM-2

(ASTM D4804 or ISO 9773)


https://ulnorm.com/api/?name=UL 94 2024.pdf

24 UL 94 JANUARY 5, 2024

11.1 Test criteria

11.1.1  This test is intended to be performed on materials that due to their thinness distort and/or shrink
and/or are consumed up to the holding clamp when tested using the test described in the 20 mm Vertical
Burning Test; V-0, V-1, or V-2, Section 8. The test specimens used in this test method shall be limited to a
maximum thickness of 0.250 mm. The materials shall also possess physical properties that will allow a
200 5 mm long by 50 +1 mm wide specimen to be wrapped longitudinally around a 13 mm diameter
mandrel (see 11.3.2).

Exception No. 1: A test specimen with a thickness less than 0.025 mm shall not be subjected to the 20
mm Vertical Burning Test; V-0, V-1, or V-2, Section 8 prior to conducting the Thin Material Burning Test;
VTM-0, VTM-1, or VTM-2, Section 11.

Exception No. 2: A test specimen with a thickness less than or equal to 0.250 mm, but ireater than or
equal to 0.025 |nm, that is capable of meeting the physical and performance requirements pf both the 20-
mm Vertical Burning Test; V-0, V-1, or V-2 (Section 8) and the Thin Material Burning Test; YTM-0, VTM-1,
or VTM-2 (Section 11) shall be evaluated by the test of choice.

Exception No. 3: A test specimen with a thickness greater than 0.250 mm may be subjected to the Thin
Material Burnirig Test; VTM-0, VTM-1, or VTM-2, Section 11 only if the specimen distorts |and/or shrinks
and/or is consymed up to the holding clamp when tested accordingdo,the 20 mm Vertical Burning Test; V-
0, V-1 or V-2, Section 8.

11.1.2 Materigls shall be classified VTM-0, VTM-1, VTM-2 on the basis of results obtaingd on wrapped
cylindrical spe¢imens when tested as described in 11.2(h= 11.5.6. The final classificatign shall be the
lower classification from both conditions as described in, 11.4.

11.1.3 Table 11.1 specifies the material classifications.

Table 11.1
Material Classifications

Criteria conditions VTM-0 VTM-1 VTM-2
Afterflame time fdr each individual.specimen t; and t, <10s <30s <30s
Total afterflame tifne for any condition set (t; plus t, for the 5 <50s <250s <250s
specimens)
Afterflame plus afterglow.time for each individual specimen after the <30s <60 s <60s
second flame apglication’(t, + t3)
Did the afterflam uptothe 125 No No No
mm mark?
Was the cotton indicator ignited by flaming particles or drops? No No Yes

11.1.4 If only one specimen from a set of 5 specimens fails to comply with the requirements of 11.1.3 or
the total number of seconds of flaming is in the range of 51 — 55 seconds for VTM-0 or 251 — 255 seconds
for VTM-1 or VTM-2, an additional set of 5 specimens shall be tested. All specimens from this second set
shall comply with the appropriate requirements in order for the material in that thickness to be classified
VTM-0, VTM-1, or VTM-2.

11.2 Test apparatus

11.21 Seeb.1,5.2,55-5.8,5.10,5.12-5.17, 5.20 and 5.21.
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11.3 Test specimens

11.3.1 Test specimens are to be cut from sheet material or film to a size 200 5 mm in length by 50 1
mm in width, in the minimum and maximum thicknesses that are to be tested covering the thickness range
under consideration. Specimens in intermediate thicknesses are also to be provided and shall be tested if
the results obtained on the minimum and/or maximum thicknesses indicated inconsistent test results.

11.3.2 Test specimens are to be prepared by marking a line across the specimen width 125 mm from one
end (bottom) of the cut specimen. The longitudinal axis of the specimen is to be wrapped tightly around the
longitudinal axis of a 12.7 £0.5 mm diameter mandrel to form a lapped cylinder 200 mm long with the 125
mm line exposed. The overlapping ends of the specimen are to be secured within the 75 mm portion by
means of pressure sensitive tape applied immediately above the 125 mm mark as well as the upper end of

the tube or thrgughoutthe 75 mmportiomabove the—t 25 mmmmark—Themmandretisthemto e removed.

Note: If the material is prone to developing static charges which make the formation of a cylinder difficult,'the"unfprmed specimen is
to be deionized byl a device or material intended for that purpose.

11.3.3 When|a material's characteristics do not allow the specimen to remain.a lapped cylinder along its
entire length after securing of one end (resulting in varying degrees of flaring’ out of the unfaped end), it is
acceptable prqvided the upper end is capable of being formed into the cylinder and the spgcimen remains
lapped at the 125 mm gauge mark; however, a fully lapped cylinder shall be used wheneyer the material
permits. See Higure 11.1.

Exception: When testing stiff specimens, reinforce or replace the pressure-sensitive tage by wrapping
nichrome wirelaround the top 756 mm of the specimen. See'Eigure 11.1.

Figure 11.1
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11.3.4 Material Ranges — If a material is to be considered in a range of colors, densities, melt flows, or
reinforcement, specimens representing these ranges are also to be provided.

11.3.5 Specimens in the natural and in the most heavily pigmented light color (often white) and dark
colors (often black/including carbon black) are to be provided and considered representative of the color
range, if the test results are essentially the same. In addition a set of specimens is to be provided in the
heaviest organic pigment loading (not carbon black), unless the most heavily pigmented light and dark
colors include the highest organic pigment level. When certain color pigments (for example, red, yellow, or
the like) are known to affect flammability characteristics, they are also to be provided.

11.3.6 Specimens in the extremes of the densities, melt flows and reinforcement contents are to be
provided and considered representative of the range, if the test results are essentially the same. If the

burning charac
to be limited @
additional spec
for tests.

nly to the materials in the densities, melt flows, and reinforcement cont
imens in intermediate densities, melt flows, and reinforcement contents\are

11.4 Conditigning

11.4.1 Two se
11.4.2 Two se
11.4.3 Cylind
11.5 Procedy
11.5.1 Clamp

heavy spring ¢
test. The lower|

ts of 5 specimens are to be preconditioned as in 6.1.

ts of 5 specimens are to be preconditioned as in 6.2.

ical specimens are to be prepared either before or after conditioning.
re

the specimen from the upper 6-mm of its length with the longitudinal axig
amp, so that the upper end ef the tube is closed to prevent any chimney eff
end of the specimen is to.be-800 £10 mm above a horizontal layer of not mq

of absorbent 100 % cotton thinned to approximately 50 x 50 mm and a maximum thickness

Figure 11.1.

11.5.2 Adjust

the burner and(canfirm the nominal 50 W test flame as specified in 7.5.3 — 7

11.5.3 Apply

he flameentrally to the middle point of the bottom edge of the specimen, on

edge opposite fthe lapped edges, so that the top of the burner is 10 £1 mm below that poi
end of the spe¢imen,~and maintain it at that distance for 3 £0.5 seconds, moving the burne

in response to any.changes in the length or position of the specimen (see the Note to 11.5.5).
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ht of the lower
[ as necessary

11.54

If the specimen drips molten or flaming material during the flame application, tilt the burner at an

angle of 45 +5° and withdraw it just sufficiently from beneath the specimen to prevent material from
dropping into the barrel of the burner while maintaining the 10 +1 mm spacing between the center of the
top of the burner and the remaining portion of the specimen, ignoring any strings of molten material.

11.5.5 After the application of the flame to the specimen for 3 +0.5 seconds, immediately withdraw the
burner at a rate of approximately 300 mm/sec to a distance at least 150 mm away from the specimen and
simultaneously use the timing device to commence measurement of the afterflame time t; in seconds.
Record t;.

Note: For specimens that are not lapped at their lower end when suspended from the secured upper end, the flame is to be applied in
line with the longitudinal axis of the specimen.
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11.5.6 As soon as afterflaming of the specimen ceases, even if the burner has not been withdrawn to the
full 150 mm distance from the specimen, immediately place the burner under the specimen and maintain
the burner at a distance of 10 £1 mm from the remaining portion of the specimen, while moving the burner
clear of dropping material as necessary. After this application of the flame to the specimen for 3 0.5
seconds, immediately remove the burner at a rate of approximately 300 mm/sec to a distance of at least
150 mm from the specimen and simultaneously commence measurement of the afterflame time, t,, and
the afterglow time, t3, of the specimen. Record t, and t; to the nearest second.

11.6 Test results

11.6.1 The following are to be observed and recorded:

a) Afte

b) Afteffflame time after second flame application, t,.
c) Afterglow time after second flame application, t5.
d) Whether or not the afterflame and/or afterglow progressed up to the 425 mm mark.

e) Whether or not specimens drip flaming particles which ignite the' cotton indicator.
12 Horizontal Burning Foamed Material Test; HBF, HF-1, or HF-2...
(ASTM D4986|or ISO 9772)
12.1 Test criteria

12.1.1 This test is intended to be performed on foamed plastic materials used for parts|in devices and
appliances in qon-structural applications.

12.1.2 This tést does not cover foamed plastics for use as materials for building construction or finishing.

12.1.3 This test method is used-to determine the relative rate of burning and the extgnt and time of
burning of horizontally oriented céllular polymeric materials having a density less than 250 Kg/m®.

12.1.4 Materjals shall‘be classed HBF, HF-1, or HF-2, on the basis of test results obtpained on small
specimens when tested as described in 12.2.1 — 12.6.2. The final classification shall] be the lower
classification fflom\both conditions as described in 12.4.

12.1.5 MATERIALS CLASSIFIED HBF — Materials classified HBF shall:

a) Not have any specimens with a burning rate exceeding 40 mm per minute over a 100 mm span,
or

b) Have each specimen cease to burn before flaming or glowing reaches the 125 mm gauge mark.

12.1.6 If only one specimen from a set of five specimens does not comply with the requirements in
12.1.5, another set of five specimens, subjected to the same conditioning, shall be tested. All specimens
from this second set of specimens shall comply with the requirements in 12.1.5 for the material in that
thickness and density to be classed HBF.

12.1.7 MATERIALS CLASSIFIED HF-1 and HF-2 — Materials classified HF-1 and HF-2 shall be in
compliance with Table 12.1.
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Table 12.1
Material Classifications

Criteria Conditions HF-1 HF-2
Afterflame time, t, 4/5is<2's 4/5is<2's

1/5is<10's 1/5is<10's
Afterflame time plus afterglow time for each individual specimen, t, + t, <30s <30s
Cotton indicator ignited by flaming particles or drops No Yes
Damaged length for each individual specimen?® <60 mm <60 mm
NOTES -
4/5 — Four out of a set of five specimens.
1/5 — One out of 4 set of five specimens.
2 In cases where {ipper and lower side of the specimen shows different extent of damage, the side (face) with the higher extent of
damaged length ghall be considered for the classification rating.

12.1.8 |If a sef of five specimens does not comply with the requirements in\12.1.7 becausg of one of the
following situatfons, another set of five specimens subjected to the same conditioning shall e tested:

a) A single specimen flames for more than 10 seconds; or
b) Two $pecimens flame for more than 2 seconds but less than or equal to 10 seconds; or

¢) One |specimen flames for more than 2 seconds-but less than or equal to 10 spconds, and a
second specimen flames for more than 10 seconds;-or

d) One $pecimen does not comply with the additional criteria in 12.1.7.

12.1.9 All spgcimens from this second set shall comply with the requirements in 12.1.7 ip order for the
foamed plastic material in that thickness anddensity to be classed HF-1 or HF-2.

12.2 Test apparatus

12.2.1 See5/1-5.3,5.5—5.8;540, 5.12 — 5.15, 5.18 and 5.19.

12.3 Test spg¢cimens

12.3.1 Test specimens are to be cut from a representative sample of the material. Care i to be taken to
remove all dusTand any particles from the surface.

12.3.2 Standard test specimens are to be 150 £5 mm long by 50 £1 mm wide, in the minimum and
maximum thicknesses covering the thickness range to be considered. Specimens tested by this method
are limited to a maximum thickness of 13 mm. Specimens in intermediate thicknesses are also to be
provided and shall be tested if the results obtained on the minimum and/or maximum thickness indicate
inconsistent test results. Intermediate thicknesses are not to exceed increments of 6 mm. The edges are
to be smooth and the radius on the corners is not to exceed 2 mm.

12.3.3 Material Ranges — If the material is to be considered in a range of densities or colors, specimens
representing the extremes of the range are to be provided and considered representative of the range if
the test results are essentially the same.

12.3.4 Specimens in the natural and in the most heavily pigmented light color (often white) and dark
color (often black/including carbon black) are to be provided and considered representative of the color
range, if the test results are essentially the same. In addition a set of specimens is to be provided in the
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