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1 ANSI/UL 1413-2012 (R2016)
UL 1413

Standard for High-Voltage Components for Television-Type Appliances

The First edition was titled High-Voltage Components for Television Receiving
Appliances and Other Electronic Equipment and numbered UL 492.3.

First Edition — January, 1974
Second Edition — May, 1981
Third Edition — March, 1983
Fourth Edition — June, 1988
Fifth Edition — October, 1994

Sixth Edition

December 16, 1999
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INTRODUCT

1 Scope

ION

1.1 These requirements cover flyback transformers, high-voltage multipliers, deflection yokes and
picture-tube high-voltage-neck components intended to be employed in television-type appliances.

1.2 High volt

age is defined as a potential equal to or greater than 2500 V peak.

1.3 Unless stated otherwise, each paragraph applies to all components covered by the scope of these

requirements

1.4 Protectiv
that componé

1.5 Deleted
2 Units of M
2.1 Values ¢

approximate

3 Reference

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

interpreted a

£ devices or circults that are an integral part of a component are to be conside
nt.

hnd relocated to Foreword February 26, 2002.
pbasurement

tated without parentheses are the requirement. Values in parentheses are ¢
nformation.

2.1 revised February 26, 2002

oY

Section 3 added December, 16, 1999

5 referring to the latest edition of that-code or standard.

Fed as part of

Xplanatory or

dard shall be
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CONSTRUCTION

4 Electrical Connections

4.1 Where malfunction of electrical connections involves risk of fire or electric shock, the connections
shall be soldered, welded, or otherwise securely connected. A soldered joint shall be mechanically secure
before soldering.

4.2 A lead is considered to be mechanically secure when one or more of the following is provided:

a) At least one full wrap around a terminal.

b) A
c) T
4.3 The plac
unless it can

lead(s) detac

4.4 Any othe
the like, is to

5 Componer]

5.1 All leads

a) R

b) R
shall

6 Lead Exit
6.1 If wires
opening sha

insulation.

7 Bushings

least one right-angle bend when passed through an eyelet or opening.
visted with other conductors.

ng of a lead along a flat surface and soldering (identified as tack seldering) is n
be demonstrated that a risk of fire, electric shock, or personal injury does not

hed.

r means of securing integral leads, for example, spade-type connectors, wire
be evaluated to determine its mechanical security.

t Leads

bsult in damage to or displacement\of the leads, or

bduce spacings to any connection on or inside the component. The strain-relig
comply with Strain-Relief<Fest, Section 15.

pass through an,opening in a component enclosure, cover, or the like, the
| be smoothtand well rounded, without burrs or fins that might damage t

ot acceptable
exist with the

wrapping, or

intended to connect the component to the.&ircuitry of the appliance shall be provided with a
strain relief means so that stress on an external lead,*or combination of leads, shall not:

f means

edges of the
he conductor

7.1 A bushir
requirements

T used; stattbesecurety hetd i ptaceThe mmateriatof the bushingstattto
outlined by Table 11.1.

8 Corrosion Protection

nply with the

8.1 All metal parts necessary for functioning of the component as intended shall be protected against

corrosion.
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8.2 The requirement in 8.1 applies to all parts upon which operation may depend. It does not apply to
small, minor parts of iron or steel such as washers, screws, bolts, and the like that are not current carrying,
if a malfunction of such unprotected parts cannot result in a risk of fire, electric shock, personal injury, or
inability of the component to operate, but the protection of all such parts is recommended.

8.3 Parts made of nonferrous metal, coated or treated if necessary, do not require additional protection
against corrosion.

9 Insulating Materials

9.1 Insulating material employed to maintain spacings between terminals involving risk of fire, electric
shock, or personal injury, or as the sole means of physically supporting such terminals, shall be a material

that complies

10 Small-Gal

10.1 Leads ¢f a component that are smaller than No. 24 AWG (0.21 mm?) and"are to be
of an appliance shall be protected against mechanical damage including the effects of

the circuitry
vibration and

10.2 If the |
welded, sold{
galvanic actig
11 Materials
11.1 Generdl

11.1.1 Mate
requirements

11.1.2 Comg

and similar components, shall comply with the Component-Part Flame Test described in Sed

standard.

with the requirements outlined by [able 11.1.

Lige Wire

impact in service.
pads and coil windings are of dissimilar metals, the, cGhhection between t

bred, crimped, or the like, shall be considered with respect to mechanical seq
n, and strain.

rials, combinations of materials, \or both, excluding lead wire, shall com
outlined by Table 11.1.

1141 revised February 26, 2002

onents such as flyback.tfansformer enclosures, CRT socket materials, anod

11.1.2 added February 26, 2002

connected to

em, whether

urity, flexure,

ply with the

e capacitors,
tion 14 of this
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Table 11.1
Requirements for properties of materials

Resistance to ignition M
from hot bar & or Flammability
hot wire ~ seconds classification © Other criteria N
10 V-0 d.e.f,g,i,j,kl
15 V-1 d,ef,g,i,j,kl
30 V-2 d,e f,g,i,j,k,l
& Resistance tq-gnitien-HotBa et-barighition-perernance—is-expressed Re-Rurrberof e gee-0 ignite a

ed component) by a bar that dissipates a specified level of electrical energy as described in the
eivers and video products, UL 1410.

b Resistance td Ignition-Hot-Wire — Hot-wire ignition performance is expressed as the number of seconds heede
standard specifnens that are wrapped with resistance wire that dissipates a specified level of electricalenergy. B]
described in ndte® are to be used during this test. This test is described in the Standard for Polymeric Materials
Property Evaludtions, UL 746A.

C Flammability Classification — Determined by tests described in the Standard for Tests for flammability of Plasti
Parts in Devicep and Appliances, UL 94. For testing a material, the samples are to be flat stock (bar samples) af
inches (130 mm) long by 1/2 inch (13 mm) wide, and of the smallest thickness used; fof.an assembly, the sampl
of the assembly. High-voltage transformers, deflection yokes, printed-wiring boards; terminal strips, and the like ¢
as finished parts, or test samples can be cut from finished parts. In the case of small parts that might be consurm
test is completgd, large samples of the same material can be tested provided'they represent the same or lesser
the part in quegtion. None of the larger samples is to be entirely consumeds, Samples that consist of an assembly
thereof that arg not flat stock samples are to be positioned in what is censidered to be the worst position in the 4
parts evaluated by Table 11.1 and classified using 1/16 inch (1.6 mm).thick bar specimens may be accepted in |
thicknesses in {he end product.

d Dielectric Breakdown Strength — At least 175 volts per mil as_detérmined in accordance with the Standard Tes
Dielectric Brealfdown Voltage and Dielectric Strength of Solid-Electrical Insulating Materials at Commercial Powe]
ASTM D 149-9FA, after conditioning for 96 hours at 35°C_(95°F) and 90 percent relative humidity as described in
in the Standard Practice for Conditioning Plastics and Electrical Insulating Materials for Testing, ASTM D 618-96
minimum valuep usually characteristic of the majority of materials classified as insulators. Higher values might bg
perform acceptpbly in the end product.

See note nfoninformation regarding effective date of note d

€ Volume Resitivity — 50 megohms-centimetér’as measured after conditioning for 40 hours at 23.0°C (73.4°F) a
relative humidity as indicated in Procedure A of the Standard Practice for Conditioning Plastics and Electrical Ins
Materials for T¢sting, ASTM D 618-96"and 10 megohms-centimeters after being conditioned for 96 hours at 35°C
percent humidify as indicated in Rfocedure C, conducted in accordance with the Standard Test Methods for DC
Conductance of Insulating Materials; ASTM D 257-93. These are minimum values usually characteristic of the m
materials classffied as insulatots. Higher values might be needed to perform acceptably in the end product.

See note n for information regarding effective date of note e

f Heat Distortio Temperature — When measured at 66 pounds per square inch (4.64 kg/cmz) the heat distortion
shall not be less than 10°C (18°F) more than the maximum operating temperature of the material in the applianc
as described inf the_Standard Test Method for Deflection Temperature of Plastics Under Flexural Load, ASTM D

specimen (finis|
for television re

equirements

il to ignite
pr samples as
+ Short Term

L Materials for
proximately 5
Bs can consist
an be tested
ed before the
hickness than
or a section
pplication. The
psser

Method for
I Frequencies,
Procedure C
These are
needed to

hd 50-percent
Lilating

(95°F) and 90
Resistance or
hjority of

temperature
P when tested
b48-98C.

Materials having a heat distortion temperature Tess than this can be considered on the basis of the results of the
test used to evaluate the effects of mold-stress relief.

See note n for information regarding effective date of note f

7 hour oven

9 Mold-Stress Relief — The part is required to withstand a temperature-stability test or, at the manufacturer’s option, an oven
test as described in the requirements for television receivers and video products, UL 1410. There is to be no shrinkage,

warpage or other distortion that:
1) Interferes with intended operation or servicing,
2) Results in accessibility of live parts or

3) Reduces electrical spacings below the level necessary to comply with the
applicable requirements pertaining to dielectric strength and leakage current.

h Insulation Properties and Stability — Mechanical strength is to be considered in the application.

Table 11.1 Continued on Next Page
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Table 11.1 Continued

Resistance to ignition
from hot bar & or
hot wire

m

Flammability

classification ©

seconds Other criteria

h

k Spacings — §
| Dimensional
inch/inch (0.02
necessary whe
occur as a resy
Where such lor
dimensional ch

M The parts ey}
thicknesses in
N A program h4
be transmitted
announced.

I Corona Degradation — Unless the material is shown by accelerated tests at higher voltages to be resistant to corona
degradation (as evidenced by blistering, cracking, discoloration or other signs of material deterioration) in the thickness involved
and at the potential to which it is exposed, high voltage arcing tests as described in the requirements for television receivers
and video products, UL 1410, are to be conducted.

See note n for information regarding effective date of note i

I Moisture Resistance — Maximum change of 2.0 percent in dimension as measured before and after 24 hours in water at
23.0°C (73.4°F) as indicated in the Standard Test Method for Water Absorption of Plastics, ASTM D 570-98.

e the requirements for television receivers and video products, UL 1410, to determine acceptabi
tability — Materials having a maximum change in any dimension not exceeding this value [2\percq
mm/mm)] have generally been found to provide acceptable end-product performance. Lower valu
e close-fit tolerances are encountered. Dimensional stability is the permanent change in dimensiq
It of long-term exposure to the maximum operating temperature for which the material has been 4
g-term aging data is not available, this property can be estimated reasonably byxmeasuring perm

See note n for information regarding effective date of nete |
pluated by Table 11.1 and classified using 1/16 inch (1.6 mm) thick barspecimens may be accep
he end product.
s yet to be implemented whereby information regarding the acceptability of component insulating
o the end-product manufacturer. When such a program is devé€loped, effective dates will be estal

hnges after 1000 hours of exposure to a temperature 55°C (99°F) above its Qperating temperaturg.

ity of spacing.
nt equals 0.02
Es may be

n that may
valuated.
Anent

h

ted in lesser

materials can
lished and

12 Tubing, T
12.1 Tubing
temperature
flame-retarda

12.2 Tubing

ape, and Sleeving
tape and sleeving used as insulation shall be rated for the maximum
anticipated under conditions-of actual use. Tubing and sleeving s
nce rating of VW-1. Tape shallkhé flame retardant.

used as supplementary insulation over an insulated wire is to be given cons

respect to th¢ voltage rating.

PERFORMA
13 Represern

13.1 The tes
an option, fin

NCE
tative Components

t program shall include tests on three complete representative components e
shed‘parts of the assembly can be tested individually.

voltage and
hall have a

deration with

cept that, as

14 Component-Part Flame Test

14.1 A part shall not continue to flame for more than 10 seconds after each of five 15-second applications
of a test flame, and, after the fifth application of the test flame, the part shall be capable of performing its
intended mechanical function(s).

14.2 Three representative components are to be conditioned for 168 hours at a temperature of 20°C
(36°F) higher than the rated temperature, but not less than 70.0 +2.0°C (158.0 +£3.6°F). Immediately after
completion of the 168 hour conditioning, the representative components are to be removed from the oven,
placed in a calcium chloride desiccator, and given time to cool to room temperature before being tested.
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