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Underwriters Laboratories Inc. (UL)
333 Pfingsten Road
Northbrook, IL 60062-2096

UL Standard for Safety for Tests for Flammability of Plastic Materials for Parts in Devices and Appliances,
UL 94

Fifth Edition, Dated October 29, 1996

Revisions: This Standard contains revisions through and including June 4, 2009.
Summary of Topics

The following changes in requirements for ANSI/UL 94 are being adopted:

Correction for defining the units of measuring the afterflame and afterglow times to the
nearest second

Clarification of the VTM Test

Gas Flow Rates for Test Flames

Editorial deletion of 11.3.1.1
UL Standards for Safety are developed and maintained in the Standard Generalized Markup Language
(SGML). SGML -- an international standard (ISO 8879-1986) -- is a descriptive markup language that
describes a document’s structure and purpose, rather than its physical appearance on a page. Due to
formatting differences resulting from the use of UL’s new electronic publishing system, please note that
additional pages (on which no requirements have been changed) may be included in revision pages due
to relocation of existing text and reformatting of the Standard.
Text that has been changed in any manner is marked with a vertical line in the margin. Changes in
requirements are marked with a vertical line in the margin and are followed by an effective date note
indicating the date of publication or the date on which the changed requirement becomes effective.

The following table lists the future effective dates with the corresponding reference.
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Future Effective Dates References

The effective dates of these new, revised, or deleted Paragraphs 8.1.2, 8.3.2, 11.1.1, 11.6.1, and Table 11.1
requirements are being determined.

The new, revised, and deleted requirements are substantially in accordance with UL’s Proposal(s) on this
subject dated May 2, 2008 (Recirculated August 8, 2009), May 30, 2008 (Recirculated February 27,
2009), and December 26, 2009 (Recirculated February 20, 2009).

The revisions dated June 4, 2009 include a reprinted title page (pagel) for this Standard.

As indicated on the title page (page 1), this UL Standard for Safety is an American National Standard.
Attention is directed to the note on the title page of this Standard outlining the procedures to be followed
to retain the approved text of this ANSI/UL Standard.

As indicated on the title page (pagel), this UL Standard for Safety has been adopted by the Department
of Defense.

The UL Foreword is no longer located within the UL Standard. For information concerning the use and
application of the requirements contained in this Standard, the current version of the UL Foreword is
located on ULStandardsInfoNet at: http://ulstandardsinfonet.ul.com/ulforeword.html

The master for this Standard at UL’s Northbrook Office is the official document insofar as it relates to a
UL service and the compliance of a product with respect to the requirements for that product and service,
or if there are questions regarding the accuracy of this Standard.

UL’s Standards for Safety are copyrighted by UL. Neither a printed copy of a Standard, nor the distribution
diskette for a Standard-on-Diskette and the file for the Standard on the distribution diskette should be
altered in any way. All of UL's Standards and all copyrights, ownerships, and rights regarding those
Standards shall remain the sole and exclusive property of UL.

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or
transmitted in any form by any means, electronic, mechanical photocopying, recording, or otherwise
without prior permission of UL.

Revisions of UL Standards for Safety are issued from time to time. A UL Standard for Safety is current
only if it incorporates the most recently adopted revisions.

UL provides this Standard "as is” without warranty of any kind, either expressed or implied, including but
not limited to, the implied warranties of merchantability or fitness for any purpose.

In no event will UL be liable for any special, incidental, consequential, indirect or similar damages,
including loss of profits, lost savings, loss of data, or any other damages arising out of the use of or the
inability to use this Standard, even if UL or an authorized UL representative has been advised of the
possibility of such damage. In no event shall UL’s liability for any damage ever exceed the price paid for
this Standard, regardless of the form of the claim.

UL will attempt to answer support requests concerning electronic versions of its Standards. However, this
support service is offered on a reasonable efforts basis only, and UL may not be able to resolve every
support request. UL supports the electronic versions of its Standards only if they are used under the
conditions and operating systems for which it is intended. UL’s support policies may change from
time-to-time without notification.
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UL reserves the right to change the format, presentation, file types and formats, delivery methods and
formats, and the like of both its printed and electronic Standards without prior notice.

Purchasers of the electronic versions of UL's Standards for Safety agree to defend, indemnify, and hold
UL harmless from and against any loss, expense, liability, damage, claim, or judgement (including
reasonable attorney’s fees) resulting from any error or deviation introduced while purchaser is storing an
electronic Standard on the purchaser's computer system.

If a single-user version electronic Standard was purchased, one copy of this Standard may be stored on
the hard disk of a single personal computer, or on a single LAN file-server or the permanent storage
device of a multiple-user computer in such a manner that this Standard may only be accessed by one user
at a time and for which there is no possibility of multiple concurrent access.

If a multiple-user version electronic Standard was purchased, one copy of the Standard may be stored on
a single LAN file-server, or on the permanent storage device of a multiple-user computer, or on an Intranet
server. The number of concurrent users shall not exceed the number of users authorized.

Electronic Standards are intended for on-line use, such as for viewing the requirements of a Standard,
conducting a word search, and the like. Only one copy of the Standard may be printed from each
single-user version of an electronic Standard. Only one copy of the Standard may be printed for each
authorized user of a multiple-user version of an electronic Standard. Because of differences in the
computer/software/printer setup used by UL and those of electronic Standards purchasers, the printed
copy obtained by a purchaser may not look exactly like the on-line screen view or the printed Standard.

An employee of an organization purchasing a UL Standard can make a copy of the page or pages being
viewed for their own fair and/or practical internal use.

The requirements in this Standard are now in effect, except for those paragraphs, sections, tables, figures,
and/or other elements of the Standard having future effective dates as indicated in the note following the
affected item. The prior text for requirements that have been revised and that have a future effective date
are located after the Standard, and are preceded by a "SUPERSEDED REQUIREMENTS" notice.

New product submittals made prior to a specified future effective date will be judged under all of the
requirements in this Standard including those requirements with a specified future effective date, unless
the applicant specifically requests that the product be judged under the current requirements. However, if
the applicant elects this option, it should be noted that compliance with all the requirements in this
Standard will be required as a condition of continued Recognition, Classified and Follow-Up Services after
the effective date, and understanding of this should be signified in writing.

Copyright © 2009 Underwriters Laboratories Inc.
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This Standard consists of pages dated as shown in the following checklist:

Page Date
L2 A June 4, 2009
2B June 8, 2000
s June 2, 2006
B A . e June 4, 2009
BB . e e e June 2, 2006
J0-10B . o e e June 4, 2009
a0 e June 2, 2006
L= 07 e e e June 4, 2009
1 June 2, 2006
dO June 10, 1997
2022 A . e June 4, 2009
2B . June 8, 2000
2 e June 10, 1997
D June 4, 2009
2828 . . e June 2, 2006
20 July 10, 1998
B0-3 e June 4, 2009
K 7P July 29, 1997
B3:3d o October 29, 1996
S-S A . e October 29, 1996
S A June 8, 2000
SBL-SB 2 . e e June 4, 2009
SRS R . . e June 4, 2009
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(Title Page Reprinted: June 4, 2009)

ANSI/UL 94-2009

1
UL 94

Standard for Tests for Flammability of Plastic Materials for Parts in
Devices and Appliances

First Edition — September, 1972
Second Edition — September, 1973
Third Edition — January, 1980
Fourth Edition — June, 1991

Fifth Edition
October 29, 1996

This ANSI/UL Standard for Safety consists of the Fifth edition including revisions
through June 4, 2009.

The most recent designation of ANSI/UL 94 as an American National Standard
(ANSI) occurred on June 3, 2009. ANSI approval for a standard does not include
the Cover Page, Transmittal Pages, Title Page, or effective date information.

Comments or proposals for revisions on any part of the Standard may be
submitted to UL at any time. Proposals should be submitted via a Proposal
Request in UL’s On-Line Collaborative Standards Development System (CSDS)
at http://csds.ul.com.

UL’s Standards for Safety are copyrighted by UL. Neither a printed nor electronic
copy of a Standard should be altered in any way. All of UL's Standards and all
copyrights, ownerships, and rights regarding those Standards shall remain the
sole and exclusive property of UL.

The Department of Defense (DoD) has adopted UL 94 on September 16, 1988.
The publication of revised pages or a new edition of this Standard will not
invalidate the DoD adoption.

COPYRIGHT © 2009 UNDERWRITERS LABORATORIES INC.
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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.

1.1 revised June 2, 2006

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.

1.2 revised June 2, 2006

1.2.1 The tests in the Standard for Tests for Flammability of Small Polymeric Component Materials should
be used to evaluate small components which contain materials that can not be fabricated into
standardized specimens in the minimum use thickness and subjected to applicable preselection tests in
UL 94. Test procedures in UL 1694 are applicable to small components with an overall volume of less than
2500 mm?3(0.15 in%). UL 1694 is generally not applicable to small components with an overall volume
greater than 2500 mm3(0.15 in3).

1.2.1 added June 2, 2006

1.3 The final acceptance of the material is dependent upon its use in complete equipment that conforms
with the standards applicable to such equipment. The flammability classification required of a material is
dependent upon the equipment or device involved and the particular use of the material. The performance
level of a material determined by these methods shall not be assumed to correlate with its performance
in end-use application. The actual response to heat and flame of materials depends upon the size and
form, and also on the end-use of the product using the material. Assessment of other important
characteristics in the end-use application includes, but is not limited to, factors such as ease of ignition,
burning rate, flame spread, fuel contribution, intensity of burning, and products of combustion.
1.3 revised June 2, 2006

1.4 If found to be appropriate, the requirements are applied to other nonmetallic materials.
1.4 revised June 10, 1997

1.5 These tests, with the exception of the Radiant Panel Test in Section 10, are not applicable to the
evaluation of parts where the thickness exceeds 13.0 mm or where the surface area exceeds 1 m2. These
requirements do not cover polymeric materials when used for building construction, finishing, or contents
such as wall and floor coverings, furnishings, decorative objects and so forth. In addition, the fire
resistance (in terms of an hourly rating), flame spread, smoke characterization, and heat release rate is
not evaluated. Other fire tests exist and shall be used to evaluate the flammability of materials in the
intended end-use-product configuration.

1.5 revised June 2, 2006

1.6 Deleted June 2, 2006
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2 References
2.1 General

2.1.1 Any undated reference to a code or standard appearing in the requirements of this standard shall
be interpreted as referring to the latest edition of that code or standard.

2.2 Referenced standards in this text

2.2.1 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 E 176, Standard Terminology of Fire Standards)

ISO 291 : Standard Atmospheres for Conditioning and Testing (ASTM D 618, Practice for Conditioning
Plastics for Testing)

ASTM D 789, Test Method for Determination of Relative Viscosity of Polyamide
ASTM E 162, Test Method for Surface Flammability of Materials Using a Radiant Heat Energy Source
ASTM D 3195, 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 D 5025, Specification for a Laboratory Burner Used for Small-Scale Burning Tests on
Plastic Materials; ASTM D 5207, Practice for Confirmation of 20 mm (50 W) Test Flames for Small-Scale
Burning Tests on Plastic Materials)

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

HB: ASTM D 635, Test Method for Rate of Burning and/or Extent and Time of Burning of Self-Supporting
Plastics in a Horizontal Position (IEC 60695-11-10, Fire hazard testing Part 11-10; Test flames 50 W
horizontal and vertical flame test methods)

V: ASTM D 3801, Test Method for Measuring the Comparative Burning Characteristics of Solid Plastics in
a Vertical Position (IEC 60695-11-10, Fire hazard testing Part 11-10: Test flames 50 W horizontal and
vertical flame test methods)

VTM: ASTM D 4804, Test Method for Determining the Flammability Characteristics of Nonrigid Solid
Plastics (ISO 9773, Plastics — Determination of Burning Behavior of Flexible Vertical Specimens in
Contact with a Small Flame Ignition Source)

5V: ASTM D 5048, Test Method for Measuring the Comparative Burning Characteristics and Resistance
to Burn-Through of Solid Plastics Using a 125 mm Flame (IEC 60695-11-20, Fire hazard testing Part
11-20: Test flames 500 W flame test methods)

HBF: ASTM D 4986, Test Method for Horizontal Burning Characteristics of Cellular Polymeric Materials
(ISO 9772, Cellular Plastics — Determination of Horizontal Burning Characteristics of Small Specimens
Subjected to a Small Flame)

2.2.1 revised June 2, 2006
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2.3 Related standards

2.3.1 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.

2.3.2 revised June 2, 2006
3 Definitions
For the purpose of this Standard, the following definitions apply (See 1ISO 13943):

3.1 Afterflame — Flame which persists after the ignition source has been removed.
3.1 revised June 2, 2006

3.2 Afterflame Time — The length of time during which an afterflame persists under specified conditions.
3.2 revised June 2, 2006

3.3 Afterglow — Persistence of glowing combustion after both removal of the ignition source and the
cessation of any flaming.

3.3 revised June 2, 2006

3.4 Afterglow Time — The length of time during which an afterglow persists under specified conditions.
3.4 revised June 2, 2006

3.5 Flame — To undergo combustion in the gaseous phase with emission of light.
3.5 added June 2, 2006

3.6 Glowing Combustion — Combustion of a material in the solid phase without flame but with emission
of light from the combustion zone.

3.6 added June 2, 2006
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4 Significance of Tests

4.1 Tests conducted on a material under the conditions specified are intended to provide information
when: comparing the relative burning characteristics of different materials, or assessing any change in
burning characteristics prior to, or during, use. This method is not intended to provide correlation with
performance under actual service conditions.

4.1 revised June 10, 1997

4.2 Assessment for risk of fire shall take into account such factors as fuel contribution, intensity of burning
(rate of heat release), products of combustion and environmental factors such as the intensity of source,
orientation of exposed material and ventilation conditions.

4.2 revised June 10, 1997

4.3 Burning characteristics, as measured by these test procedures, are affected by such factors as:
density, color, any anisotrophy of the material molding conditions and the thickness of the specimen.

4.4 When a specimen of a thin material shrinks from the flame without igniting, the test results shall be
deemed invalid and additional specimens shall be tested. If all test specimens shrink from the applied
flame without igniting, these materials cannot be evaluated by the test procedure and an alternate test
procedure in this Standard shall be conducted.

4.4 revised June 10, 1997
5 Apparatus

5.1 Laboratory Fume Hood — The laboratory fume hood chamber shall have an inside volume of at least
0.5 m3. 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 m3 do not consistently provide accurate results.

Note 2: Placing a mirror in the chamber, which provides a rear view of the test specimen, has been found
useful.

5.1 revised June 2, 2006

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 D 5025

5.2 revised June 2, 2006
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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.)

5.3 revised July 29, 1997

5.4 Burner Mounting Fixture — Capable of positioning the burner at an angle of 20 degrees from the
vertical axis. (Used for the test procedure in 500w Vertical Burning Test; 5VA or 5VB Section 9 only.)

5.4 revised July 29, 1997

5.5 Ring Stands — Laboratory ring stands with clamps or the equivalent, for horizontal or vertical
positioning of the specimen and/or the wire gauze. Laboratory ring stands with clamps adjustable to the
desired angles and heights, or a support gauze holder constructed from aluminum or steel, or equivalent
equipment.

5.6 Timing Devices — Accurate to 0.1 second.
5.6 added June 4, 2009

5.7 Measuring Scale — Graduated in mm.

5.8 Gas Supply A supply of technical grade methane gas (min. 98 percent pure) with regulator and meter
for uniform gas flow.

Note: Natural gas having a heat content of approximately 37 +1 MJ/m? at 25°C has been found to provide
similar results. However, technical grade methane shall be used in case of dispute.

5.8 revised June 2, 2006

5.9 Wire Gauze — Having approximately 20 openings per 25 mm, made with 0.43 £0.03 mm diameter iron
or steel wire and cut to approximately 125 mm squares. (Used for the test procedure in Horizontal Burning
Test; HB Section 7 only.)

5.9 revised June 2, 2006

5.10 Conditioning Room or Chamber — Capable of being maintained at 23 +2°C and a relative humidity
of 50 =5 percent.

5.11 HB Support Fixture — A metal support fixture for testing specimens that are not self-supporting. See
Figure 7.2 (Used for the test procedure in Horizontal Burning Test; HB Section 7 only.)

5.11 revised July 29, 1997
5.12 Micrometer — Capable of being read to 0.01 mm.
5.13 Cotton — A supply of absorbent 100 percent cotton.

5.14 Desiccator — A desiccator containing anhydrous calcium chloride, or other drying agent, maintained
at a relative humidity not exceeding 20 percent 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+1°C.

5.15 revised July 10, 1998
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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.)

5.16 revised June 2, 2006

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.)

5.17 revised July 29, 1997

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 having 13 mm of its length bent to form a right angle at one
end. It is to consist of 6.4 mm mesh gauze constructed of 0.88 £0.05 mm diameter steel wire. The cloth
mesh and wire diameter are to be determined as described in ASTM E437. (Used for the test procedure
in Horizontal Burning Foamed Material Test; HBF, HF-1, or HF-2... Section 12 only.)

5.18 revised July 29, 1997
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.)

5.19 revised July 29, 1997

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

5.21 Flow Meter — A rotameter calibrated in accordance with the Practice of Rotameter Calibration, D
3195, with correlation curves appropriate for the gas, or a mass flow meter with £2 percent accuracy.

6 Conditioning

6.1 Specimens are to be preconditioned in accordance with ASTM D 618 (ISO 291) at 23 +2°C and 50
+5 percent relative humidity for a minimum of 48 hours.

6.2 Specimens for certain tests are to be preconditioned in an air-circulating oven for 168 hours at 70
+1°C and then cooled in the desiccator for at least 4 hours at room temperature, prior to testing.

6.3 Once removed from the pre-conditioning environment, specimens shall be tested within 30 minutes.
6.3 revised June 2, 2006

6.4 All specimens are to be tested in a laboratory atmosphere of 15 — 35°C and 45 — 75 percent 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.
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