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INTRODUCTION
1 Scope

1.1 This standard establishes program requirements for the evaluation of sustainable polymeric
materials for use in electrical equipment. The test program is intended to ensure acceptable material
performance with respect to flammability, electrical, mechanical, and other related safety properties.

1.2 This Standard will cover the requirements for using Mechanically Recycled Plastic in various
proportions with the virgin material.

2 Units of Measurements

2.1 Values|stated without parentheses are the requirement. Values in parentheses are explanatory or
approximate|information.

3 Referenged Publications

3.1 Any ungated reference to a code or standard appearing in the requirements of this Starjdard shall be
interpreted afs referring to the latest edition of that code or standard.

3.2 The following publications are referenced in this Standard:

IEC 60695-1PD-2, Fire hazard testing — Part 10-2: Abnormal heat — Ball pressure test method
UL 94, Standard Tests for Flammability of Plastic Materials for Parts in Devices and Appliance¢s
UL 746A, Pdlymeric Materials — Short Term Property Evaluations

UL 746B, Polymeric Materials — Long Tefm Property Evaluations

UL 746C, Pdlymeric Materials — Use‘in Electrical Equipment Evaluations
UL 746D, Pdlymeric Materials)— Fabricated Parts

4 Glossary

4.1 For the|purposes of this Standard the following definitions apply.

4.2 MECHANICALLY RECYCLED PLASTIC BASE COLOR — The color of the mechanically recycled
resin arising from pigments and dyes that are in the as received resin and prior to any further addition of
pigments or dyes. For example, the base color of a mechanically recycled plastics resin can be gray or
black with the actual color depending on the distribution of pigments and dyes given the multiple plastics
being recycled in the recycled plastics stream.

4.3 MECHANICALLY RECYCLED PLASTICS — Those plastics composed of post-consumer material or
post-industrial material only, or both, that may or may not have been subjected to additional processing
steps of the types used to make products such as mechanically recycled-regrind, or reprocessed plastic.

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). Includes thermoplastic,
thermoset, and elastomeric materials.
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4.5 RECYCLED PLASTICS STREAM - Plastic pellets incorporating one or more grades of the plastic
material that has been mechanically recovered from post-consumer or post-industrial sources.

4.6 REPROCESSED PLASTIC — Regrind or mechanically recycled-regrind material that has been
processed for reuse by extruding and forming into pellets or by other appropriate treatment.

5 Related Standards

5.1
UL 746D:

a) UL

94 cover flammability of polymeric materials used for parts in devices and applia

b) UL
parts

c) UL
parts

d) Ul
applic

standard property tests in UL 746A, as well as other practicalmmeans of evaluation.

e) UL
of a
more

5.2 Require
EVALUATIO
6 Mechanigq

6.1 Genera

6.1.1 Mech
production b

program for r
and acceptab

746A contains short-term test procedures to be used for the evaluation ofnate
ntended for specific applications in electrical end products.

746B contains long-term test procedures to be used for the evaluation of mate
ntended for specific applications in end products.

746C contain test procedures for the evaluation of, polymeric materials
htions in end products. The test procedures include reference to the data obtai

746D covers requirements for materials that have been modified to match the
pecific application, including the use of additives and colorants and the blend
materials.

ments for the evaluation of recycled plastic materials are described in this Stand
N OF MECHANICALLY RECYCLED PLASTICS

ally Recycled Plastic

nically recycled/plastics shall be evaluated to determine whether the variati
tches hayessignificantly affected critical material properties. Figure 6.1 illustr
bcycled thermoplastic materials and the following paragraphs describe the test
ility criteria.

The following is a summary of the requirements provided in UL 94, UL 746A, UL 746B, UL 746C, and

nces.

rials used for

ials used for

in specific
ned from the

equirements
ng of two or

ard.
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ates the test
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Figure 6.1
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recycled
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five batches.

(d) - For additional (optional) properties, testing is to be conducted on three batches.

(a) - Material identification criteria is specified in Appendices A, B, and C of UL 746A.

(b) - If the material uses color pigments or dyes to change the recycled plastic base c
a representative range of colors is to be evaluated on one batch.

(c) - Flame only investigations of a recycled plastic without consistent identification to
evaluated also for Mechanical Strength, Impact Strength, and Dielectric Strength)

Evaluate UL 746A optional SH
testing on three batches.

Evaluate UV/Water exposure
per UL 746C) on one batch.

Evaluate UL 746B optional L9
testing on one batch.

fort-Term Properties by

bptional property (as

hg-Term Properties by
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6.2 Mechanically recycled plastics with consistent identification

6.2.1 Mechanically recycled plastics, as described in 4.3 meeting the identification comparison criteria in
UL 746A are to be categorized as recycled plastics with consistent identification.

6.2.2 Mechanically recycled plastics, as described in 4.3 that are expected to meet the identification
criteria in UL 746A between different batches are to have a complete series of UL 94 flammability and
UL 746A identification tests, conducted on specimens for three production batches.

6.2.3 Results of tests for the three production batches are expected to meet the following requirements:

a) Th

b) The same flammability rating is to be maintained for all tested production|baftches in the
mechanically recycled plastic base color or if base color is not part of the evaluation,|]a commonly
produged color that is part of the evaluation can be considered for complete series of UL 94
flammability and UL 746A identification tests, on three production batches.

c¢) Forfadditional colors, only one production batch is required for flatmmability testing im compliance
with requirements from test specimens for the:

1) Horizontal Burning Test;
2) 50W (20 mm) Vertical Burning Test; V-0, V-1,.0rV/-2; and
3) 500 W (125 mm) Vertical Burning Test; 5VA or 5VB

of UL
recycl

94, as applicable, and the rating of this one batch shall be the same as the
bd plastic color that was evaluated forithree production batches.

rating of the

6.2.4 For evaluation of additional short ‘and long-term properties, testing of specimens from one

production bg

a) Shq
outdo
UL 74

b) Lo
throug

6.2.5 A gen

tch is to be conducted.

t-term properties include-ignition (HWI, HAI, GWFI, GWIT), tracking (CTI, IPT, H
br exposure (UV, Water), mechanical (Tensile, Impact), electrical (Dielectric), as
BA; and

g-term propetties include Tensile Strength, Electrical Strength, or Impact Streng
h heat aging per UL 746B.

eric. relative thermal index (RTI), per UL 746B, shall be assigned according tq

VTR, D495),
eferenced in

th evaluated

the generic

identity of the

recycled plastic ascertained through Infrared Analysis per UL 746A.

6.2.6 Table 6.1 indicates the criteria for assigning Relative Thermal Index (RTI) to an existing plastic
material with elevated RTls for cases pertaining to addition, deletion and change-in-level of recycled resin
with consistent identification. If the identification test results of the recycled plastics do not compare
favorably to a related virgin resin with an elevated RTI, the recycled plastic shall obtain an elevated RTI
through a 4-point Long Term Thermal Aging program described in UL 746B. In that case the recycle
material evaluated shall be a new designation.

6.2.7 Table 6.1 indicates the criteria for assigning UV/water resistance rating to an existing plastic
material having UV/water resistance rating for cases pertaining to addition, deletion and change-in-level of
recycled resin with consistent identification. UV/Water resistance properties described in UL 746C are to
be evaluated on one batch for each representative color. If the identification test results of the recycled
plastic do not compare favorably to a related virgin resin with UV/Water resistance rating, the recycled
material evaluated shall be a new designation.
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