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UL Standard for Safety for Polymeric Materials — Short Term Property Evaluations, UL 746A
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SUMMARY OF TOPICS

This revision of ANSI/UL 746A dated March 17, 2023 includes the addition of the definition and
threshold of polymer blends used as an additive in Table 9.1.

Text that has been changed in any manner or impacted by ULSE's electronic publishing system is marked
with a vertical line in the margin.

The revised requirements are substantially in accordance with Proposal(s) on this subject dated
November 11, 2022.

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 ULSE Inc. (ULSE).

ULSE 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 ULSE 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 ULSE or an authorized ULSE representative has been advised of the
possibility of such damage. In no event shall ULSE's liability for any damage ever exceed the price paid for
this Standard, regardless of the form of the claim.

Users of the electronic versions of UL's Standards for Safety agree to defend, indemnify, and hold ULSE
harmless from and against any loss, expense, liability, damage, claim, or judgment (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.
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INTRODUCTION
1 Scope

1.1 These requirements cover short-term test procedures to be used for the evaluation of materials used
for parts intended for specific applications in electrical end products.

1.2 Together with the requirements mentioned in Supplementary Test Procedures, Section 5, these
investigations provide data with respect to the physical, electrical, flammability, thermal, and other
properties of the materials under consideration and are intended to provide guidance for the material
manufacturer, the molder, the end-product manufacturer, safety engineers, and other interested parties.

1.3 A product that contains features, characteristics, components, materials, or systems new or different
from those covered by the requirements in this standard, and that involves a risk of fire or of electric shock
or injury to persons shall be evaluated using appropriate additional component and end-product
requirements to maintain the level of safety as originally anticipated by the intent of this standard. A
product whose features, characteristics, components, materials, or systems conflict with specific
requirements or provisions of this standard does not comply with this standard. Revision of requirements
shall be proposed and adopted in conformance with the methods employed for development, revision, and
implementation of this standard.

2 Units of Measurement

2.1 If a value for measurement as given in these requirements is followed by an equivalent value in other
units, in parentheses, the second value may be only approximate. The first stated value is the other
requirement.

3 References

3.1 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.

3.2 Appendix D contains a list of ASTM test procedures referenced in this standard.

4 Glossary

4.1 For the purposes of this standard the following definitions apply:

41A CHEMICALLY RECYCLED PLASTICS — The process in which traditional polymerization starting
ingredients (e.g., fossil-based “pre-cracker” hydrocarbons or polymerization monomers) are sourced from

compounds derived from the chemical or thermal decomposition of plastics (reconstituted).

NOTE: For the purpose of this Standard, starting ingredients sourced from plant-based matter or other non-traditional inputs for the
polymerization of plastics can be identified as chemically recycled.

4.2 MAXIMUM REGRIND LEVEL (MRL) — Percentage by weight of regrind in a polymeric material that
may not be exceeded when used in further molding processes.

4.3 MOLDER - Performs injection, extrusion, transfer, compression, rotational, co-molding,
thermoforming, reaction injection molding, pultrusion, open mold or hand lay-up processes.

44 POLYMERIC MATERIAL — A compound formed by chemical reaction that results in large molecules
whose molecular weight is a multiple of that of the original substance (monomer). Bcludes therm(iolastic,
ocuments
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thermoset, and elastomeric materials. Polymeric materials are available in different molecular weights and
colors, and with different types and quantities of fillers, reinforcements, and additives (see 9.9.1).

4.5 REGRIND - A noncontaminated product or scrap such as sprues and runners that have been
reclaimed by shredding, repelletizing, and granulating for use in-house.

5 Supplementary Test Procedures

5.1 The requirements in the Standard for Tests for Flammability of Plastic Materials for Parts in Devices
and Appliances, UL 94, covers flammability of polymeric materials used for parts in devices and
appliances. 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 Evaluation, 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.

5.2 Programs for the investigation of material part modifications, such as the plating of plastics or the use
of flame-retardant paints, are contained in the Standard for Polymeric Materials — Use in Electrical
Equipment Evaluations, UL 746C. Other requirements for the bond strength of plated plastics are
described in Bond Strength of Plated Polymeric Materials, Section 18 of this standard.

5.3 Data concerning the effect of various environments and contaminants upon the properties of
materials can also be obtained through standard test procedures. The more commonly used procedures
are briefly described in this standard.

5.4 Requirements for materials that have been modified to match the requirements of a specific
application, including 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.

6 Alternate or Equivalent Test Methods

6.1 If a designation for a test method is followed by an alternate or equivalent designation, in
parenthesis, the latter method can be considered technically equivalent, though not necessarily identical,
and might yield somewhat different numerical test results. Where significant differences exist, the use of
such alternate or equivalent methods should be restricted to studies of comparative behavior using the
same method exclusively, such as monitoring degradation behavior before, during and/or after thermal
aging (746B) or other special conditioning.

7 Characteristics of Polymeric Materials

7.1 Polymeric materials include thermoplastic, thermosetting, and elastomeric materials. A thermoplastic
material can be easily softened and re-softened by repeated heating. A thermosetting material cures by
chemical reaction when heated and, when cured, cannot be re-softened by reheating. An elastomeric
material is capable of being stretched at room temperature to at least twice its length under low stress and
recovers to its original length when released from the stress.

7.2 Characteristics of polymeric materials that are to be given additional consideration include:

a) Molded stresses
Documents

Document Sharing Hub

Full document details: UL 746A 2023


http://www.avadocuments.com/doc/ul-746a-2023
http://www.avadocuments.com/doc/ul-746a-2023

MARCH 17, 2023 UL 746A 9

b) Insulating quality

c¢) Resistance to ignition

d) Extinguishing characteristics

e) Production of smoke and gases
f) Physical and electrical properties
g) Compatibility with solvents

h) Melting or distortion

i) Cold flow, if under stress

j) Fuel contribution

k) Dimensional stability
8 Use of Polymeric Materials

8.1 The safety of electrical equipment depends upon the correct selection of materials, design, and
processing of parts as well as the assembly, mounting, and relative positions of these parts.

8.2 The properties needed by individual parts are defined by the function or functions of the part. An
enclosure, for example, must ordinarily be designed to withstand mechanical abuse. Accordingly, a
material known to have substantial impact strength would normally be used although a material of lower
impact strength that is reinforced may also be satisfactory.

8.3 Electrical equipment of necessity employs many materials that usually have divergent properties.
The ability to match the demands of the application with the attributes of a material as well as the ability to
compare the properties of one material with those of another can lead to the selection of an acceptable
material.

8.4 The information gained from the data obtained from these tests can be used as an aid to the
evaluation of electrical equipment using parts made of polymeric materials. Knowledge of materials can be
obtained from an analysis of data from standard tests conducted on small specimens.

9 General
9.1 Selection of samples and test specimens

9.1.1 Samples shall be obtained if possible from the products to be tested, taken at random, and in such
case shall be taken in accordance with the requirements for the particular material.

Exception: When it is not practical to obtain test specimens from the finished article, the manufacturer shall
furnish molded test specimens, or sample sheets as required in the individual test method. The number of
specimens to be tested in each type of test shall be as specified in the individual test method; if not so
specified, at least five specimens shall be tested.

9.2 Preparation of specimens

9.2.1 When it is necessary to machine specimens, the work is to be done in accordance with the

manufacturer's recommended technique for the material involved. Tools are to be B%‘s:hﬁr aen%gtsé?d SO
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that the possibility of overheating is minimized. Machined surfaces of specimens are to be finished (No.
3/0 abrasive paper is acceptable) to eliminate all irregularities, such as tool marks, where such finishing
results in a more perfect surface than can be obtained by machining alone. Where a more perfect finish is
desired, a polishing compound is to be used. For mechanical test specimens, the direction of cutting and
finishing is to be at right angles to the expected line of fracture whenever possible.

9.3 Thickness and directional properties

9.3.1 The properties of plastics may vary with thickness and with orientation of the material. Therefore,
when preparing specimens, consideration is to be given to the testing of specimens that are representative
of both the thickest and the thinnest sections of the product, and where mechanical tests are involved, the
testing of specimens that have been cut lengthwise, crosswise, and also normal to the surface of the
material.

9.4 Treatment prior to test

9.4.1 Samples and specimens for tests shall not be heated, immersed in water, or subjected to any
mechanical or chemical treatment prior to test except as specifically described in the individual test
method.

9.4.2 Unless otherwise specified in the individual test method, thermoplastic materials are to be injection
molded while thermoset materials are to be compression or transfer molded.

9.5 Testing conditions

9.5.1 Unless otherwise specified in an ASTM or ISO material specification or in an individual test
method, the standard atmospheric conditions surrounding the specimen for a minimum of 88 hours prior to
and during the test shall be 23 +2° C (73.4 £3.6° F) and 50 +£10 percent relative humidity (Class 2 in
accordance with ISO 291).

Exception: The Infrared Spectroscopy in Section 43, Pyrolytic Gas Chromatography in 45,
Thermogravimetry in 46, and Differential Scanning Calorimetry in 47 do not require the default ambient
indicated above.

9.6 Testing for temperature effects

9.6.1 When the relation of properties to temperature is to be determined, tests shall be performed at one
or more of the following standard atmospheric temperatures: minus 55°C (minus 67°F), minus 40°C
(minus 40°F), minus 35°C (minus 28°F), 0°C (32°F), 50°C (122°F), 70°C (158°F), and 77.0°C (170.6°F). In
all cases, specimens shall be conditioned at the testing temperature and humidity for at least 24 hours
immediately prior to test, unless otherwise specified in the individual test method.

9.6.2 The temperature, the relative humidity, and the period of time for conditioning shall all be recorded.
9.7 Apparatus

9.7.1 Unless otherwise specified in the individual test method, properties shall be determined in any
standard type of testing machine that is calibrated and accurate to 1 percent in the range used.

9.8 Results of tests

9.8.1 Unless otherwise specified in the individual test method, the average of the results for the
specimens tested shall be used to determine conformance of materials tested undeﬁﬁéﬁ%ts
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9.8.2 Unless otherwise specified in the individual test method, results for specimens that break at some
obvious flaw or that do not break between the predetermined bench marks shall be discarded.

9.8.3 Unless otherwise specified in the individual test method, results that deviate from the mean value
of all tests shall be rejected if the deviation of the doubtful value is more than three times the standard
deviation from the mean obtained by including the doubtful value.

9.8.4 Additional specimens shall be tested in place of any for which the results are discarded in
accordance with 9.8.2 and 9.8.3.

9.9 Polymer variations

9.9.1 Polymeric materials are available in different molecular weights and colors, and with different types
and quantities of fillers, reinforcements, and additives.

9.9.2 Table 9.1 indicates the properties that are to be considered leading indicators when evaluating
polymer variations. Depending on the results of side-by-side testing based on the test program shown in
Table 9.2, the following scenarios may be obtained:

a) Comparable results:

All ratings from the original formulation may be extended to the variation. The variation evaluated
can be used with either the same or a new designation.

b) Better results:

All ratings from the original formulation may be extended to the variation. The variation evaluated
can be only used under a new designation.

Exception: In cases where testing of a polymer variation shows better results, the material may
retain the same designation and be assigned better ratings if both of the following conditions are
met:

1) Full side by side testing of all critical properties is conducted in accordance with Program
Code C of Table 9.2, and

2) None of the other tested properties are adversely affected.
¢) Not all results are comparable and there is no indication for Code D in Table 9.1:

With the exception of relative thermal indices (RTI), no rating shall be extended to the variation
unless determined through direct testing. The variation evaluated can be only used under a new
designation.

Exception: In cases where the UL 94 flame classification on the original formulation having
elevated RTIl changes from HB to V-0/V-1/V-2, the variation shall be evaluated for retention of
flame retardancy at T,°C or T3°C used during the original evaluation by a heat-aging test for the
actual end-of-life time of any of the primary properties in the original evaluation or 2000 hours,
whichever is shorter.

d) Not all results are comparable and there is an indication for Code D in Table 9.1:

No rating shall be extended to the variation unless determined through direct testing. The variation
evaluated can be only used under a new designation.

Results are considered comparable if:
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1. The PLC ratings (for the applicable tests) are the same or the test result of the Polymer Variation
is within £10 % of the test result obtained for the original formulation.

2. The UL 94 flammability ratings are the same, and

3. The UL 746B RTI values based on LTTA testing, if applicable, comply with Section 19 of UL
746B for related materials.

Exception: Regarding Item 1, for Tensile/Flexural/lmpact strength, the test result of the Polymer Variation
is within £15% of the test result obtained for the original formulation. For Glow-Wire Ignition Temperature
(GWIT), the test result of the Polymer Variation is not more than 25°C (77°F) up to 900°C (1652°F) and not
more than 30°C (86°F) between 900°C — 960°C (1652°F — 1760°F).

9.9.3 When a Change in Level occurs at a level less than the threshold of an absolute Addition or
Deletion (as applicable), the appropriate test program may be based on the less extensive Program Code
that is stated for either the Addition/Deletion or Change in Level circumstance. For example, if a lubricant
is increased in level from 1% to 4%, the two potential Program Codes are A (Addition <5% Absolute) and
BDE (Change in Level >30% Normalized, actually 300%). The appropriate test program would be
Program Code A as itis less extensive compared to Program Code BDE.

9.9.4 In order to extend any specific rating from the original formulation to the variation, the rating shall
be based on actual testing of the original formulation and not a rating based solely on the previous
application of the polymer variation analysis.

9.9.5 In Table 9.1, Absolute percentages of additions, changes and deletions are computed as the final
weight minus the initial weight of the additive, divided by the initial total weight of the material (multiplied by
100). For example, if 12 grams of material initially contains 3.6 grams of glass reinforcement and this is
increased to 4.8 grams by the addition of 1.2 grams of glass reinforcement the change of this component
is [(4.8-3.6)/12] x 100 = +10% Absolute.

9.9.6 In Table 9.1, Normalized percentages of additions, changes and deletions are computed as the
final weight minus the initial weight of the additive, divided by the initial weight of the additive (multiplied by
100). If the additive is a component of an additive system, then it is considered as a separate additive for
purposes of computing the Normalized percentages. For example, if 12 grams of material initially contains
a flame retardant system consisting of 0.6 grams of inorganic component with 0.06 grams of organic
component, and the organic component is increased by the addition of 0.012 grams to 0.072 grams, the
change of this component is [(0.072 - 0.060) / 0.060] x 100 = 20% Normalized.

Documents

Document Sharing Hub

Full document details: UL 746A 2023


http://www.avadocuments.com/doc/ul-746a-2023
http://www.avadocuments.com/doc/ul-746a-2023

MARCH 17, 2023 UL 746A 13
Table 9.1
Test considerations based upon compound variations
Additive / Addition Deletion Replacement® Change in Level®
Variation
(absolute | Table | (absolute | Table | (absolute | Table | (absolute (normalized Table
%) 9.2 %) 9.2 %) 9.2 %) %) 9.2
<2 A <2 A <2 A - <30 A
Acid Acceptor
(Scavenger) >2 but <5 BE >2 but <5 BE >2 but <5 BE <5 >30 BE
>5 BDE >5 BDE >5 BDE >5 >30 BDE
L . <30 B
Antimicrobial Any CDE Any CDE Any CDE -
>30 CDE
<30 B
Copolymer("® An CDE An CDE An CDE -
poly y y y ~30 CDE
Crosslinking <30 B
An An An -
Agent y CDE y CDE y CDE >30 CDE
Curing Agent Any CDE Any CDE Any CDE =30 B
>30 CDE
<30 B
Flame Retardant Any CDE Any CDE Any CDE -
>30 CDE
Polymer <30 B
Blend™M@(1 Any CDE Any CDE Any CDE N >30 CDE
- <30 B
Impact Modifier Any CDE Any CDE Any CDE —
>30 CDE
_ - - - - - - - <30 B
CondL_Jctlve <5 F <5 F <5 F <5 >30 F
Material
>5 FDE >5 FDE >5 FDE >5 >30 FDE
Increase >30 B
<0.5 A <0.5 AD <0.5 AD
o Increase <30 A
Antioxidant -
Decrease <30 AD
>0.5 B >0.5 BDE >0.5 BDE
Decrease >30 BDE
<5 A <5 A <5 A - <30 A
Antistatic Agent - - - - - - <5 >30 BE®
>5 BDE >5 BDE >5 BDE >5 >30 BDE®
<5 A <5 A <5 A - <30 A
Compatibilizer - - - - - - <5 >30 BE®
>5 BDE >5 BDE >5 BDE >5 >30 BDE®
<5 A <5 A <5 A - <30 A
Halogen — — — _ _ _ <5 >30 BE®
Scavenger
>5 BDE >5 BDE >5 BDE >5 >30 BDE®
<5 A <5 A <5 A - <30 A
Low Wear < 3)
_ - - - - - <5 >30 BE
Additive
>5 BDE >5 BDE >5 BDE >5 >30 BDE®
<5 A <5 A <5 A - <30 A
Lubricant or @)
_ _ —_ — — — <
Release Agent =5 >30 BE
>5 BDE >5 BDE >5 BDE >5 >30 BDE®
Processing Aid or <5 A <5 A <5 A = <30 A
Dispersing Agent - - - - - - <5 >30 BE®
Table 9.1 Continued on Next Page Documents
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Table 9.1 Continued

Additive / Addition Deletion Replacement® Change in Level®
Variation
(absolute | Table | (absolute | Table | (absolute | Table | (absolute (normalized Table
%) 9.2 %) 9.2 %) 9.2 %) %) 9.2
>5 BDE >5 BDE >5 BDE >5 >30 BDE®
— _ - - - All Decrease (0]
- - - - - Increase <30 (0]
Blowing Agent(® <1 0 Any o) <1 o) <1 Increase >30 C
| >1 CDE >1 CDE >1 Increase >30 | CDE
Catalyst Any (0] Any (0] Any O - Any (0]
i <5 ATE <5 - ATE®
CoIorant_/Plgment Any ATE Any A7
(Inorganlc) >5 ADE >5 _ ADE9
i <0. A'E <0.5 - ATE®
Colorant/Pigment 0.5 Any ATE Any A 0
(Organic) >0.5 ADE >0.5 - ADE?
<25 ATE <25 - ATE®
Carbon black Any ATE Any A7
(Colorant) >25 ADE >25 - ADE?®
<1 A <1 A <1 A - <30 A
Corrosion Inhibitor | >1 but <2 BE >1 but <2 BE >1 but <2 BE <2 >30 BE
>2 BDE >2 BDE >2 BDE >2 >30 BDE
. <1 AD <1 AD <1 AD - <30 A
Coupling Agent
>1 BDE >1 BDE >1 BDE - >30 BDE
<1 A <1 A <1 A - <30 A
Drip Inhibitor - - - - - - <1 >30 BE
>1 BDE >1 BDE >1 BDE >1 >30 BDE
<1 A <1 A <1 A - <30 A
Nucleating Agent - - - - - - <1 >30 BE
>1 BDE >1 BDE >1 BDE >1 >30 BDE
<5 BM <5 BM <5 BM - <30 BM
Filler® - - - - - - <5 >30 (o}
>5 CDE >5 CDE >5 CDE >5 >30 CDE
<5 BM <5 BM <5 BM - <30 BM
Reinforcement®) - - - - - - <5 >30 C
>5 CDE >5 CDE >5 CDE >5 >30 CDE
Increase >30 B
<0.5 A <0.5 AD <0.25 AD
Increase <30 A
Heat Stabilizer _
Decrease <30 AD
>0.5 B >0.5 BDE >0.25 BDE
Decrease >30 BDE
<0.5 A <0.5 A <0.5 A - <30 A
Hydrolytic
Stabilizer — — — — — — <05 >30 BE
>0.5 BDE >0.5 BDE >0.5 BDE >0.5 >30 BDE
<1 A <1 A <1 A - <30 A
Plasticizer >1 but <5 BE >1 but <5 BE >1 but <5 BE <5 >30 BE
>5 BDE >5 BDE >5 BDE >5 >30 BDE
8 s Increase >30 B
- <0.5 A <0.5 AD <0.5 AD
UV stabilizer - Increase <30 A
| >0.5 B >0.5 BD®E >0.5 BD®E Decrease <30 AD®
Table 9.1 Continued on Next Page Documents
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Table 9.1 Continued

Additive / Addition Deletion Replacement® Change in Level®
Variation
(absolute | Table | (absolute | Table | (absolute | Table | (absolute (normalized Table
%) 9.2 %) 9.2 %) 9.2 %) %) 9.2
Decrease >30 | BD®E
Variations that result in a change in level of branching and/or cross-linking, See AD.
Molecular Weight
Variations that do not result in a change in the level of branching and/or cross-linking, See A.
Replacement of polymerization monomer(s) with chemically recycled monomer(s) in part or whole, that is
chemically identical to the original monomer(s), no testing is required.
) Replacement of the polymerization monomer(s) with chemically recycled monomer(s) in part or whole, that is
Il\3/|onomers n not chemically identical to the original monomer(s), where the final compound:
ase
Polymer/Resin a) Does not meet the criteria as determined in Appendix A, Appendix B and Appendix C. See
CDE, or
b) Does meet the criteria as determined in Appendix A, Appendix B and Appendix C, no further
testing is required.
i <5 AE <5 - ATE®
Metalllc 0 Any ATE Any A7
Pigment >5 ADE >5 - ADE®
Footnotes

() Normalized percentage of the minor component level.

@ All use of Blowing Agents that reduce the original density by more than 5% require the test program according to Program Codes
Cand D in Table 9.2.

© Program Code A applies if the original level of the additive is <5% Absolute.

@) In case of a range of materials, the materials with the maximum and minimum amount of basic polymeric material have to be
tested for the required properties. In case of LTTA, a 4 PT LTTA is required for the material with the maximum amount of basic
polymeric material. The material with the minimum amount of material can then be evaluated using a 2 PT LTTA program.

®) Formulation Variations are considered to be replacements only in case the identification test on the new material result in ID’s
[(Infrared Analysis (IR), and Differential Scanning Calorimetry (DSC), Thermogravimetric Analysis (TGA)] different from those of the
original material.

®) A change in level is to be considered in relation to an absolute and normalized level as indicated. For example, in the case of an
Acid Acceptor (Scavenger) if the normalized change is >30%, the decision to proceed with test program BE or BDE per Table 9.2
depends on the absolute change, whether it is 5% or >5% respectively.

(' Program Code A only applies if the variation in pigments is not already covered by tests according to UL 94 (7.3.4, 8.3.4 and
10.2.3).

®) Program Code D is not required, if the UV-stabilizer is exclusively based on an UV-absorber mechanism. Examples are UV-
absorbers with hydroxybenzotriazole, hydroxybenzophenone or hydroxyphenyl-triazines as a chemical substructure.

© For materials previously evaluated to UV Exposure and/or Water Immersion program as per the Standard for Polymeric Materials
— Use in Electrical Equipment Evaluations, UL 746C, program code E applies whenever the pigmentation level increases or (when
the pigmentation level decreases and the un-pigmented color was not tested).

(19 DS and CTI tests must show comparable performance with that of original formulation for this row of the table to be used for the
polymer variation. If found different, then the conductive material row of this table shall be used for this variation.

(" For changes of Polymer Blends <5% (absolute), the role of the Polymer Blend is considered as an Additive and the test
requirements shall be those tabulated for the Additive in Table 9.1 that best describes the functional role of the changed polymer.
The “Polymer Blend” row itself is to be used for changes in polymer blends > 5% (absolute).

Table 9.2
Test programs based upon compound variations
Program Code Test Program("
from Table 9.1
O No testing necessary
A Flame, minimum thickness at all flame ratings assigned to the original material formulation
Table 9.2 Continued on Next Page Documents
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Table 9.2 Continued

Program Code Test Program(”
from Table 9.1
Exception: HB flammability testing of polymer variations is not required if the burning rate of each
previously tested thickness of the original formulation does not exceed 80% of the HB burning rate limits
indicated in UL 94, the Standard for Tests for Flammability of Plastic Materials for Parts in Devices and
Appliances.
B? All the testing required in Program Code A, plus:
UL 746A: HWI — Hot Wire Ignition or GWIT — Glow Wire Ignition Temperature
UL 746A: CTl — Comparative Tracking Index
UL 746A: HDT — Heat Deflection Temp. or VT — Vicat Temp. or BP — Ball
Pressure Temp (thermoplastics only as per IEC 60695-10-2 Method B)

c? Full side by side testing of all critical properties testing required:

UL 94: (Flame) Minimum and maximum thickness at all flame ratings assigned to the original material
formulation

ID: Infrared Analysis (IR), Differential Scanning Calorimetry (DSC), Thermogravimetric Analysis (TGA)
UL 746A: Hot Wire Ignition (HWI) or Glow-Wire Ignition Temperature (GWIT)

UL746A: High Current Arc Ignition (HAI)

UL 746A: Comparative Tracking Index (CTI)

UL 746A: Heat Deflection Temp. (HDT) or Vicat Temp.(VT) or Ball Pressure Temp. (BP) (thermoplastics
only as per IEC 60695-10-2 Method B)

UL 746A: Tensile Strength (TS) or Flexural Strength (FS)

UL 746A: Tensile Impact (TI) or Izod Impact () or Charpy Impact (Cl)

D UL 746B Long Term Thermal Aging (Only for materials with elevated RTI values based on LTTA testing.
See UL 746B, Section 8, Relative Thermal Index — Based on Long-Term Thermal Aging-Programs.)

E UL 746C Suitability for Outdoor Use (Only for materials that were previously subjected to the UV or Water
Immersion Program in UL 746C, Section 25, Ultraviolet Light Exposure, and Section 26, Water Exposure
and Immersion.)

F2 All the testing required in Program Code C, plus:

UL 746A: Dielectric strength
UL 746A: Volume resistivity
UL 746A: Dimensional stability from Table 6.1 of UL 746C

M? Mechanical Properties: UL 746A: Tensile Strength (TS) or Flexural Strength (FS) UL 746A: Tensile Impact

(TI) or Izod Impact (Il) or Charpy Impact (Cl)
Footnotes

" For all Test Programs, identification tests are required: (Infrared Analysis (IR), Differential Scanning Calorimetry (DSC),
Thermogravimetric Analysis (TGA)

2) Following is the thickness requirement for comparison tests other than flammability:

HWI, HAI, GWIT — Nominal 3.0 mm for materials that are able to be processed at this thickness. If not, the
maximum thickness at which the original material formulation was tested.

Exception: For materials that show PLC-0 in HWI/HAI test at 3.0 mm, perform the comparative test at a
next lower thickness at which the original material formulation was tested to show ignition. If the original
formulation material did not ignite at any of the tested thickness, then the comparative tests may be carried
out at 3.0 mm.

TS/FS — Nominal 3.0 mm or 4.0 mm for materials that are able to be processed at this thickness. If not, the
maximum thickness at which the original material formulation was tested.

HDT — Nominal 3.0 mm/4.0 mm for materials that are able to be processed at this thickness. If not, this test
shall not be performed.

Vicat — Nominal 3.0 mm for materials that are able to be processed at this thickness. If not, stack samples
not more than 3 layers to achieve thickness between 3.0 — 6.5 mm.

CTI, BP — Nominal 3.0 mm for materials that are able to be processed at this thickness. If not, stack multiple
samples to obtain a thickness of at least 3.0 mm.

DS, VR — Nominal 0.75 mm, 1.0 mm, or 1.5 mm for materials that are able to be processed at this
thickness. If not, the maximum thickness at which the original material formulation was tested.

Dimensional Stability — Nominal 3.0 mm for materials that are able to be processﬁ at thls th|ckness ff not,
this test shall not be performed.
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9.10 Chemically recycled plastics

9.10.1 Initial plastics evaluations utilizing polymerization monomer(s) in part or whole derived from
chemical recycling shall be evaluated analogous to virgin materials.

TESTING FOR MECHANICAL PROPERTIES
10 Tensile Properties of Thermoplastic Polymeric Materials

10.1  The test method for determination of tensile properties of polymeric materials is to be as described
in the Standard Test Method for Tensile Properties of Plastics, ANSI/ASTM D 638 (ISO 527-2 )2. See
ASTM D638 for general features of the specimen. While ASTM D 638 Type | or ISO 527-2 Type 1A
specimens are preferred, other type specimens may be used, as appropriate.

2 ASTM standards are available from: American Society for Testing and Materials, 100 Barr Harbor Drive, West Conshohocken, PA
19428. ISO standards are available from: American National Standards Institute, 11 West 42nd Street, New York, NY 10018.

10.2 Values of the maximum tensile strength at either yield or break, and percentage elongation at yield
or break can be calculated from the data obtained.

11 Tensile Properties of Elastomers

11.1  The test method for the determination of the effects of the application of tension to elastomeric
materials is to be as described in the Standard Test Methods for Vulcanized Rubber and Thermoplastic
Elastomers — Tension, ASTM D 412 (ISO 37). This test is not applicable to the testing of materials
ordinarily classified as hard rubber, or to emulsion films including styrene butadiene rubber, polystyrene,
polyvinylchloride, polyvinylidene chloride, polyacylate resins, or reclaimed rubber.

11.2 Specific dimensions of dies needed to form the specimens are described in ASTM D 412. Generally,
die "C" is to be used.

11.3 From the test data the tensile stress at a specified elongation or at rupture, tensile strength at break,
percentage of elongation, and the ultimate elongation can be determined.

12 Tensile Properties of Thin Polymeric Sheeting

12.1  The test method for the determination of the tensile properties of thin polymeric sheeting less than
1.0 mm (0.04 inch) in thickness is described in the Standard Test Methods for Tensile Properties of Thin
Plastic Sheeting, ASTM D 882 or ISO 527-3.

12.2 From the data obtained, breaking factor, tensile strength, tensile strength at break, percentage of
elongation at break, and percentage of elongation at yield can be determined.

13 lzod Impact Test

13.1 The test method for the determination of the relative susceptibility to fracture by shock of polymeric
and electrical insulating materials is described in the Standard Test Methods for Impact Resistance of
Plastics and Electrical Insulating Materials, ASTM D 256 or ISO 180.
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