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UL Standard for Safety for Fusing Resistors and Temperature-Limited Resistors for Radio- and Television-
Type Appliances, UL 1412

Fifth Edition, Dated August 30, 1999

Summary of Topics

This revision of ANSI/UL 1412 dated February 7, 2022 is being issued to update the title page to
reflect the most recent designation as a Reaffirmed American National Standard (ANS). No
technical changes have been made.

Text that has been changed in any manner or impacted by UL'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 26, 2021.

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.

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.

Users 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 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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AUGUST 30, 1999
(Title Page Reprinted: February 7, 2022)

ANSI/UL 1412-1999 (R2022)i

1

UL 1412

Standard for Fusing Resistors and Temperature-Limited Resistors for

Radio- and Television-Type Appliances

The First edition was titled Fusing Resistors and Failsafe Resistors for Radio and Television Receiving
Appliances and Other Electronic Equipment and numbered UL 492.2.

First Edition – August, 1974
Second Edition – October, 1980

Third Edition – July, 1988
Fourth Edition – July, 1994

Fifth Edition

August 30, 1999

This ANSI/UL Standard for Safety consists of the Fifth Edition including revisions
through iFebruary 7, 2022.

The most recent designation of ANSI/UL 1412 as a Reaffirmed American National
Standard (ANS) occurred on iFebruary 7, 2022. ANSI approval for a standard
does not include the Cover Page, Transmittal Pages, and Title Page.

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 https://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.

COPYRIGHT ©© 2022I UNDERWRITERS LABORATORIES INC.
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FEBRUARY 7, 2022 UL 1412 5

GENERAL

1 Scope

1.1 These requirements cover fusing resistors and temperature-limited resistors to be employed in radio-
and television-type appliances. These requirements also apply to resistor mounting assemblies intended
for use with such resistors. The purpose of these requirements is to reduce the risk of fire or electric shock
by use of those resistors, but compliance of a resistor with the following requirements does not mean that
it is acceptable for all applications without evaluation in the appliance.

1.2 These requirements cover fusing resistors and temperature-limited resistors for use in radio- and
television-type appliances in circuits that do not involve potentials greater than 2500 V peak.

1.3 Deleted January 21, 2004

2 Glossary

2.1 FUSING RESISTOR – A resistor intended to interrupt a current flow at a predetermined time when
the current passing through it exceeds a predetermined value. It is nonrenewable, (in other words – it is
intended to be replaced following operation).

2.2 RESISTOR MOUNTING ASSEMBLY – A part that is required to secure the resistor in the appliance.
It may be on, or separate from the resistor body, exclusive of pigtail leads.

2.3 TEMPERATURE-LIMITED RESISTOR – A resistor whose body temperature does not exceed 600°C
(1112°F) or flame when overload tested in accordance with Overload Test, Section 21. It is intended to
provide circuit impedance and not overcurrent protection.

2.4 TRANSITION POINT – The point in a line of resistors at which there is a basic construction change,
such as a change in resistive element (size or material), physical size of resistor body, material, and
voltage rating (see 2.5).

2.5 VOLTAGE RATING – The voltage assigned by the manufacturer as the maximum voltage to which
the resistor may be subjected – that is, the voltage capability of the end-product power supply, under any
fault condition, at the point where a resistor is used in a circuit. The maximum voltage shall not exceed the
voltage rating of the resistor.

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.

CONSTRUCTION

4 General

4.1 A fusing resistor shall comply with the requirements in Sections 5, 8, 15 – 19, 24, and 25, as
applicable.

4.2 A temperature-limited resistor shall comply with the requirements in Sections 5, 8, and 20 – 25, as
applicable.
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6 UL 1412 FEBRUARY 7, 2022

4.3 A resistor mounting assembly shall comply with the requirements in Sections 5 – 14 and 19.1 and
19.2.

4.4 The acceptability of a resistor covered by these requirements in any particular device or appliance
depends upon its effectiveness for continued use under the conditions that prevail in actual service.
Accordingly, for a particular application, the resistor may be affected by the requirements for the device or
appliance in question, and it may be necessary to employ protective devices having features other than or
in addition to those specified in these requirements.

5 Corrosion Protection

5.1 All metal parts necessary for proper functioning of the resistor assembly shall be protected against
corrosion.

Exception: Parts made of nonferrous metal (properly coated or treated if necessary) do not require
additional protection against corrosion.

5.2 5.1 applies to all enclosing cases, and to all other parts upon which proper operation may depend.

5.3 Small, minor, noncurrent-carrying parts of iron or steel such as washers or screws need not be
provided with corrosion protection unless the part ceases to perform its intended function and results in a
risk of fire or electric shock.

6 Insulating Material

6.1 Insulating material for the support of current-carrying parts of a resistor mounting assembly shall be
investigated to determine that it complies with all of the following:

a) Insulating material shall have the mechanical strength needed for the application.

b) Insulating material shall be classified at least V-0 as described in the Standard Tests for
Flammability of Plastic Materials for Parts in Devices and Appliances, UL 94.

c) Insulating material shall be resistant to arcing, as described in Arc Resistance Test, Section 9
and High-Current Arcing Test, Section 10.

d) Insulating material shall be resistant to flaming from hot-wire ignition, as described in Hot-Wire
Ignition Test, Section 11.

e) Insulating material shall be resistant to moisture, as described in Resistance to Moisture Test,
Section 12.

6.2 6.1 is intended to apply to terminal-support materials and holders of plug-in-type resistors. It is not
intended to apply to coatings or enclosing cases except where employed as direct support of current-
carrying parts.

7 Spacings

7.1 The spacings of a resistor and its mounting assembly shall not be less than those specified in Table
7.1 between any uninsulated live part and:

a) Uninsulated live parts of opposite polarity, and

b) Uninsulated dead metal parts.
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FEBRUARY 7, 2022 UL 1412 7

Table 7.1
Minimum acceptable spacing

Potential involved in volts
(RMS)

Over surface,
inch (mm)

Through air,
inch (mm)

0 – 125 1/16 (1.6) 1/16 (1.6)

126 – 250 3/34 (2.4) 3/32 (2.4)

251 – 600 3/16 (4.8) 5/32 (4.0)

601 – 2500 5/16 (7.9) 3/16 (4.8)

7.2 Uninsulated live parts, including terminals, shall be secured to their supporting surfaces by methods
other than friction between surfaces so that they are prevented from turning or shifting in position if such
motion may result in reduction of spacings to less than those required elsewhere in this Standard.

8 Mounting

8.1 A resistor and its mounting assembly, when provided, shall not be adversely affected by strain,
pressure, or torsion on terminals or leads as determined by the tests described in Strain Relief Test,
Section 13 and Torque Test, Section 14.

8.2 Bolts, screws, or other parts used for mounting a device shall be independent of those used for
securing parts of the assembly. In other words, the mounting means shall not be the assembly means.

PERFORMANCE

GENERAL

9 Arc Resistance Test

9.1 If a material of a resistor assembly is required to be arc resistant, the material shall be arc resistant to
the extent that tracking does not occur before 180 seconds when tested in accordance with the Standard
Methods of Test for High-Voltage, Low-Current Dry Arc Resistance of Solid Electrical Insulation, ASTM D
495-89 and/or to the extent described in High-Current Arcing Test, Section 10.

Exception: At the manufacturer's option, completed representative resistor mounting assemblies may be
used instead of the rectangular specimens mentioned in 12.2.

10 High-Current Arcing Test

10.1 Each of three specimens of a material that is to be evaluated for resistance to low-voltage arcing is
to be tested as described in the Standard for Polymeric Materials – Short-Term Property Evaluations, UL
746A. There is to be no ignition of the representative test devices with fewer than 30 electrical arcs.

11 Hot-Wire Ignition Test

11.1 If a material of a resistor mounting assembly is required to be resistant to flaming from hot-wire
ignition, there shall be no ignition of any representative device within 15 seconds when the material is
tested as described in the Standard for Polymeric Materials – Short-Term Property Evaluations, UL 746A.
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8 UL 1412 FEBRUARY 7, 2022

12 Resistance to Moisture Test

12.1 If a material of a resistor mounting assembly is required to be moisture resistant, the volume
resistivity, when measured in accordance with the Standard Method of Test for D-C Resistance or
Conductance of Insulating Materials, ASTM D 257-92, shall be a minimum of 10 megohm centimeters
after conditioning as described in 12.2. Further, the initial (that is, before conditioning) volume resistivity
shall be a minimum of 50 megohm centimeters.

12.2 Each of three flat, circular, or rectangular specimens of the material nominally 4 inches (102 mm)
square or diameter and 1/8 inch (3.2 mm) thick (or in the thickness actually used) is to be placed in a 32.0
±3.0°C (91.4 ±5.4°F), 85 ±5 percent relative humidity environment for 96 hours.

Exception: At the manufacturer's option, an appropriate moisture-resistance test may be of the resistor
mounting assembly conducted on completed representative devices.

13 Strain Relief Test

13.1 A lead or terminal shall be capable of withstanding for 1 minute, without sustaining damage to itself
or the component, a force of 5 lbf (22.2 N) applied in any direction possible with the construction.

14 Torque Test

14.1 A tab, terminal, or tang of a resistor or resistor mounting assembly shall be capable of withstanding
for 1 minute without sustaining damage to itself or the component a torque of 10 inch-ounces (0.07 N·m)
applied at a right angle to the direction of the terminal extension from the component.

14.2 An axial wire lead shall be capable of withstanding without lead breakage or damage to the resistor
body the torsion test described in 14.3.

14.3 Each lead is to be bent through 90 degrees at a point 1/4 inch (6.4 mm) from the point of
emergence of the lead. The radius of curvature of the bend is to be approximately 1/32 inch (0.8 mm). The
free end of the lead is to be clamped to within 3/64 ±1/64 inch (1.2 ±0.4 mm) of the bend. The body of the
component or the clamped terminal is then to be rotated through 360 degrees about the original axis of the
terminal. The rate of rotation is to be 2 – 5 seconds per 360 degrees. Successive rotations are to be in
alternate directions. A total of three such 360 degree rotations is to be performed after which the
component is to be visually examined for evidence of lead breakage or damage to the resistor body.

FUSING RESISTORS

15 Overload Test

15.1 A resistor shall withstand the overload test described in this section without resulting in a fire.

15.2 A single layer of cheesecloth is to be wrapped around, and be in contact with, the resistor under
test.

Exception: At the manufacturer's option, the cheesecloth may be spaced 1/2 inch (127 mm) – or 1 inch
(25.4 mm) for a resistor rated greater than 10 W – from the resistor body as described herein. In this case,
a positive spacing of 1/2 inch (or 1 inch, as appropriate) between the resistor body and combustible
materials is to be provided in the complete appliance. A single layer of cheesecloth is to be placed around
the resistor under test to form a cylinder with open ends. The length of the cylinder is not to be less than
three times the length of the resistor body and the diameter of the cylinder is to be such that the
cheesecloth is spaced 1/2 inch (or 1 inch, as appropriate) from the outermost part of the resistor body. The
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FEBRUARY 7, 2022 UL 1412 9

resistor body is to be centered end-to-end within the cylinder and the longitudinal axis of the resistor body
is to be coincident with the longitudinal axis of the cylinder.

15.3 The resistor is to be connected to a 60-Hz variable voltage source of supply fused at 30 A. Prior to
energizing, the supply voltage is to be adjusted to produce rated current (or rated power dissipation) in the
resistor. At 1-minute intervals after energizing, the supply voltage is to be raised in steps of 2, 3, 4, 5, and
so forth, times that initial voltage until the resistor opens. In no case is the voltage rating of the resistor to
be exceeded.

15.4 Five complete separate tests are to be made using new samples for each test.

15.5 The results are not acceptable if the cheesecloth flames.

15.6 The cheesecloth used for the overload test shall be untreated cotton cloth 36 inches (0.9 m) wide,
running 14 – 15 yd2/lb and having what is known to the trade as a count of 32 by 28.

16 Positive Opening Test

16.1 The opening of a fusing resistor shall be positive.

16.2 Each representative resistor that has been previously subjected to the overload test is to be
connected to a 60-Hz variable voltage source of supply. The voltage is to be adjusted to the same value
that produced opening of the resistor during the overload test and the resulting current flow, if any, is to be
measured. The measurement is to be made not less than 3 minutes nor more than 5 minutes following the
opening of the resistor as a result of the overload test. The measured current flow is not to exceed 1
percent of the rated resistor current.

17 Opening-Time Calibration Tests

17.1 For the calibration tests, the fusing resistor is to be mounted in its intended manner.

17.2 If a range of values for one component construction is to be evaluated, representative resistors of
the minimum, mean, and maximum rating are to be tested. All tests are to be conducted in a 25.0 ±3.0°C
(77.0 ±5.4°F) ambient.

17.3 The opening time of a fusing resistor shall be consistent and in accordance with the tolerances
specified by the manufacturer's curve of opening time versus current or wattage.

17.4 The manufacturer's opening time curve is to be verified by checking four points, including high and
low values, along the curve. Five separate representative resistors are to be used to check each of the
four points.

17.5 Each representative resistor is to be connected to a 60-Hz variable voltage source of supply. Prior
to energizing, the supply voltage is to be adjusted to produce the desired current or power dissipation in
the resistor. The opening time of each resistor is to be measured and compared with the manufacturer's
curve.

18 Limited Short Circuit Test

18.1 When a fusing resistor is tested as described in 18.2 there shall be no evidence of risk of fire or
electric shock during or after the test.
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10 UL 1412 FEBRUARY 7, 2022

Exception: If, as requested by the manufacturer, this test is not conducted, the fusing resistor is to be
tested in the complete appliance.

18.2 Twelve representative devices of each fusing resistor are to be mounted in their holders where
applicable and subjected to a limited short circuit from a 120-V, 60-Hz branch circuit. A 20-A nonrenewable
fuse, the characteristics of which are such that the fuse does not open in less than 12 seconds when
carrying 40 A, is to be connected in series with the resistor. The circuit is to limit the current to 1000 A rms
measured without the resistor in the circuit. The power factor of the circuit is to be 0.9 – 1.0. The resistor or
holder, if applicable is to be connected in the circuit by two 5-1/2 foot (1.4 m) lengths of No. 18 AWG (0.82
mm2) copper wire. Cotton is to be wrapped around the resistor or combination. Each dead metal part is to
be connected to earth ground through a 1-A fuse.

18.3 The results are acceptable if:

a) The resistor opens the circuit without ignition of the cotton,

b) There is no damage to the leads or terminals of the component, and

c) The 1-A fuse has not opened.

19 Dielectric Voltage-Withstand Test

19.1 A resistor – or a resistor and its mounting means, if provided – shall withstand without breakdown
for a period of not less than 1 minute a 60-Hz potential of 1000 V plus twice the rated voltage applied
between live parts and dead metal parts, if any.

Exception: For a resistor intended for use in circuits of 600 V or less, the test potential is to be three times
rated voltage but not less than 900 V rms.

19.2 Ten representative devices are to be tested for compliance with regard to dielectric voltage-
withstand capability between live parts and dead metal parts.

19.3 A resistor employing an enclosure or coating of insulating material shall withstand without
breakdown for a period of not less than 1 minute a 60-Hz potential of 1000 V plus twice the rated voltage
applied between both terminals of the component connected together and metal foil wrapped closely
around the body of the component.

Exception No. 1: For a resistor intended for use in circuits of 600 V or less, the test potential is to be three
times rated voltage but not less than 900 V rms.

Exception No. 2: The test described in 19.3 need not be conducted if positive spacings between the
resistor body and uninsulated parts of opposite polarity or uninsulated dead metal parts are provided in the
complete appliance.

19.4 Ten representative devices are to be tested for compliance with regard to the dielectric voltage
withstand capability described in 19.3. The metal foil is to be kept at least 1/16 inch (1.6 mm) from the
terminals or leads of the component or from uninsulated live parts.
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FEBRUARY 7, 2022 UL 1412 11

TEMPERATURE-LIMITED RESISTORS

20 Representative Devices

20.1 There shall be one sample value selected for testing on each side of a transition point. The
sampling may be expanded to include additional representative resistors of the same or different values at
points of question or inconsistency or further interest.

21 Overload Test

21.1 Gradual overload test

21.1.1 A resistor shall not flame or attain a surface temperature of 600°C (1,112°F) during a gradual
overload test.

21.1.2 To determine compliance with 21.1.1, representative devices of a temperature-limited resistor
shall be subjected to a gradual overload by applying a direct-current voltage that shall, at the start cause
rated wattage dissipation in the resistor; and then at 1 minute intervals the applied voltage shall be
increased to cause the wattage dissipation to increase in steps of 1, 2, 3, 4, 5, and so forth, times the rated
wattage of the resistor being tested until one of the following results occurs:

a) The applied voltage equals the resistor voltage rating (see 2.5).

b) The resistor opens the test circuit (see 21.3.1).

21.1.3 The circuit and apparatus for performing the gradual overload test is shown in Figure 21.1.
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12 UL 1412 FEBRUARY 7, 2022

Figure 21.1

Overload test equipment and circuit
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