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INTRODUCTION
1 Scope

1.1 These requirements cover wire binding screw terminals of receptacles and switches rated 15 or 20 A
intended for use with solid conductor aluminum building wire, and that require direct connection of wiring
conductor(s) to the binding head screw terminal(s) prior to insertion of the device in an outlet box.

1.2 These performance requirements for wire binding screw terminals are in addition to the requirements
for the products covered by the Standard for Attachment Plugs and Receptacles, UL 498, and the

Standard for

General-Use Snap Switches, UL 20.

2 ComponLnts

2.1 Except
requirements

2.2 Acomp

a) Inv
cover

b) Is g

2.3 A comy
conditions of]

2.4 Specifi
performance
certain temp
conditions fo

as indicated in 2.2, a component of a product covered by this Standard shall cg
for that component.

onent need not comply with a specific requirement that:

plves a feature or characteristic not needed in the application of the component
pd by this Standard, or

uperseded by a requirement in this Standard.

onent shall be used in accordance with its’recognized rating established for|
use.

components are recognized as being incomplete in construction features o
capabilities. Such components @re intended for use only under limited condit
bratures not exceeding specified limits and shall be restricted to use only under
- which they have been recoghized.

3 Units of Measurement

3.1 Values
approximate

4 Refereng

stated without'parentheses are the requirement. Values in parentheses are €
informations

es

mply with the

n the product

the intended

r restricted in
ons, such as
those specific

xplanatory or

4.1

Any unds
interpreted as re

ferring to the latest edition of that code or standard.

PERFORMANCE

5 General

5.1

Test Wire Size — Products rated 15 or 20 A shall be investigated for use with 12 (3.3 mm?) and 10

AWG (5.3 mm?) aluminum conductors when they are intended for use on branch circuits protected by
overcurrent protection rated either 15 or 20 A in accordance with the National Electrical Code (NEC)
ANSI/NFPA-70. Products rated 20 A shall be investigated for use with 10 AWG wire. Products rated 15 A
that are not intended for use on a 20-A branch circuit shall be investigated with 12 AWG wire.
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5.2 Test Wire Characteristics — The aluminum test wire shall be thermoplastic insulated building wire,
Type TW or THW. The conductor shall be EC alloy 1350 aluminum having the characteristics indicated in
Table 5.1 with an ultimate tensile strength of 17000 — 21000 Ibf/in? (117.2 — 144.8 MPa), a minimum
percentage elongation of 7 and a maximum percentage elongation of 10. The test conductor shall be
drawn from 3/8 inch (9.5 mm) diameter rod to the finished size without any intermediate annealing. The
conductor shall be batch annealed with air atmosphere to obtain the physical characteristics.

Table 5.1
Chemical sample analysis (percentage by weight — EC alloy 1350)
Element Nominal Minimum Maximum
Irgn - 0.25 0.40
Galllum - 0.001 0.0{14
Siligon - 0.03 0.96
Vanafium - 0.002 0.0p5
Boron - 0.004 E
Sodjum - 0.012 E
Alum|num - 99.50 E
Nickel 0.001 > -
Zinc 0.01 - E
Manggnese 0.003 - E
Chrofnium 0.001 - E
Titarlium 0.002 - E
Magngsium 0.001 - E
Copper 0.001 - -
5.3 Device Mounting — Receptacles and-switches are to be mounted with the major axis of the device in
a vertical posjtion. The ground pin slot_of a receptacle is to be at the top. The devices shall Qe secured to
special test frames in a normal position of mounting, arranged to minimize the transfer pf heat from
adjacent terninals. The position-0f'the terminal surface shall be vertical so as to permit free a|r flow across
the terminal when consistent'with the normal mounting position. Any specific marked mounting position of
the device shpll be observed. The device's mounting strap shall be thermally insulated from the test frame
to minimize hgat transfer.from the terminals. (See 6.10).
5.4 Test Cohnections — The devices are to be connected in a circuit using the appropriate gauge and
interconnectirlng lead lengths specified in the individual tests.

5.5 The test circuit is to be connected to a regulated 60 Hz power supply using supply conductors having
an ampacity at least that of the test current.

5.6 Where the construction of the product terminals meets the intent of the requirement for through
connection, such as a duplex receptacle with two terminal screws per terminal, the product terminals shall

be utilized for

connection of feed-through conductors. See Figure 5.1.
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Figure 5.1

Wiring for through connection terminal examples
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Figure 5.2

Wiring for single screw terminal examples
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5.8 In order|to evaluate a device mentioned-in 5.7, modified devices are not prohibited when unrelated
variables inflyence the test results. For example, in order to obtain a through connection, switch contacts
and internal ¢urrent carrying parts of/a receptacle bonded, jumpered by a soldered 14 AWG (2.1 mm?)
copper wire gr equivalent means, meet the intent of the requirement. Modifications are not t¢ provide any

increase in oyerall thermal or elegtrical conductivity, mechanical strength and so forth, beyond that of the
basic unmodified device construction.

5.9 The end of the aluminum test wires to be connected to the device wire binding screws shall be
formed in a plane to haye a 180 degree bend. The inside diameter of the bend shall be equa] to 0.02 inch

project from
conductor. A
5.3).
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Figure 5.3

Forming test conductor
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5.10 The insulation of the test wire shall be_removed in order to expose 1/4 inch (6.4 mm] of conductor
beyond the Head of the binding screw.

Exception: When the device incorporates provisions, such as wire guides or channels| intended to
minimize the| transmission of wifebending forces to the terminals, as in the case of a device that is wired
and then mqved info place;-the length of the exposed conductor beyond that necessary| to make the
connection ghall be selected-so as to result in the least favorable test condition for the wirge disturbance
test. For exgmple, a wire:-quide intended to accept an insulated conductor is to be tested|with the wire
insulation strjpped back beyond the wire guide, and a wire guide intended to accept a 12 (3.3 mm?) and a
10 AWG (5.8 mmé)suninsulated conductor is to be tested with the 12 AWG (3.3 mm?) cpnductor wire
insulation nof remoeved in the area of the guide when the guide accepts the insulated conductpr.

5.11 Temperature Measurements — Those parts of the test program that require measurement of the
terminal temperatures generated by current flow through the device shall be conducted in a substantially
draft-free location. The room ambient temperature shall be maintained between 20 and 35°C (68 and
95°F).

5.12 Temperatures shall be measured using thermocouples as described in 5.14 and an appropriate
indicating instrument. A potentiometer type of indicating instrument is to be used whenever referee
temperature measurements are required. Thermocouples shall be placed close to the point of maximum
heating of the terminal.

5.13 In applying 5.12, exploratory tests to determine the accessible point where maximum heating
occurs are not prohibited. Thermocouples are to be located so as not to interfere with any wire disturbance
test. On devices that meet the intent of the requirement for through connections, the thermocouple is to be
placed on the break-off strap (if provided) or between the terminal screws of a solid plate. When the
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terminal plate is recessed or otherwise inaccessible, placing the thermocouple on the terminal screw or
conductor, whichever results in the highest temperature rise, meets the intent of the requirement.

5.14 Thermocouples are to consist of 30 AWG (0.05 mm?) iron and constantan wire. The thermocouple
wire shall conform with the requirements specified in the Tolerances on Initial Values of EMF versus
Temperature tables in the Standard Specification and Temperature-Electromotive Force (emf) Tables for
Standardized Thermocouples, ANSI/ASTM E230/E230M.

5.15 All temperature measurements shall be made after thermal equilibrium has been achieved. Thermal
equilibrium occurs within the first 2-3/4 hours of the 3-1/2 hour "on" part of the heat cycle. The ambient
temperature shall be measured in the immediate vicinity of the device under test at a point that is not
affected by the heat from the device and its wiring

6 Heat Cycling
6.1 A wire Hinding screw terminal shall be subject to a heat cycling test. Twenty-four wire linding screw
terminal connections shall be tested:
a) Usipg 10 AWG (5.3 mm?) test wire with a test current of 53 A fordevice terminals rated 20 A.
b) Usipg 12 AWG (3.3 mm?) test wire with a test current of 4Q/A for device terminals rafed 15 A.
Exception: When a product terminal rated 15 A is such that it is also capable of being connected to
a 20 A branch circuit, as in a duplex receptacle, a second set of 24 terminal connections shall be
tested using 10 AWG (5.3 mm?) test wire at 53 A.
6.2 The tes] current through the terminals shall be, cycled 3-1/2 hours "on" and 1/2 hour|"off" for 500
cycles. The temperature rise at any time during. the heat cycling on a terminal shall not exceed 100°C
(180°F) and the stability factor (see 6.7) shall ‘not exceed 10 (18 when temperatures are Imeasured in

degrees F).

Exception: W|
exceed 125°(
When the ten
shall be con
terminal in no

6.3 Forare
be conducted
conducted dJ

hen the temperature rise"exceeds 100°C (180°F) on any one or more terminals
[ (225°F), the heat cycling shall be continued until 1000 cycles are completed
nperature rise exceeds 125°C (225°F) and does not exceed 150°C (270°F), the
inued until 1500. cycles are completed as intended. The temperature rise é
case shall exceed 150°C (270°F).

Ceptacleor switch that is wired prior to insertion in an outlet box, a wire disturba
at thex25th and 125th cycle of the heat cycling test. The wire disturbance

period is capa

ring\the "off" period. The cycle selected is to be based on normal working hou

and does not
as intended.
heat cycling
it any wiring

hce test shall
test is to be
s and the off

\imum of 100

cycles between the disturbance tests.
6.4 In conducting the wire disturbance test, the test wire is to be bent in a smooth motion through an arc
of 90 degrees and then returned to its original position. The bending operation shall be repeated. The
motion is to simulate motion that occurs in mounting the device in or on an outlet box.

6.5 On a receptacle or switch having side wiring terminals, the test wire connected to each device
terminal is to be gripped 4 inches (102 mm) from the terminal. The test wire is then to be moved firmly and
with a smooth motion downward from the horizontal plane through the 90 degree arc so that the wire
assumes a vertical orientation. The wire is then to be moved upward so that the wire is returned to the
horizontal position. The bending operation is to be repeated. Care is to be exercised so that during the
manipulation no pulling or twisting forces are applied to the wire and adjacent test devices are not to be
disturbed.
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6.6 The temperature at each terminal is to be measured at least once each working day to determine if
the temperature rise exceeds the maximum required value.

6.7 The stability factor mentioned in 6.2 is defined as the maximum temperature rise of any data point
above the average temperature rise of 11 specific data points for a particular connection. The 11 data
points to be used in calculating the stability factor are to be selected from the measured daily temperature

rise at each connection for a total of 11 data points as follows:

a) The 25th cycle and every 25th cycle for five measurements (125 cycles),

b) Every 40th cycle for three measurements (120 cycles), and

c) Every-86threycte-for-three-measurements{246eyctes)———————

The first andl the fifth data points are to be obtained during the first heat cyclefollowi

disturbance f

Exception: U
additional da
1000th cycle
measuremer

6.8 The len
wire is to pro
point the tes
The spacing

6.9 Thede
Ibf-in (0.68 N
to be no subs

6.10 For rg
outlet boxes
number of d
The horizont

est (25th and 125th cycle) when the wire disturbance test is required.

hen cycles are to be extended beyond 500 cycles in accordance. with the Exd
ta points are to be obtained every 80th cycle for six measuréments between f
s. When continued for 1500 cycles, four additional data-points are to be
ts every 125th cycle beyond the 1000th cycle.

gth of the test wires between terminals is to be 24~ 27 inches (610 — 686 mm|
ect straight back from the device terminals for 3-4/2 to 4-1/2 inches (88.9 — 114
wire is to project straight back or is to be formed in vertical coils 1 inch (25 mm
between coils is to be varied to permit conneétions to terminals.

ice terminals, following attachment afthe test wires, are to be tightened by app
-m) torque. A variable torque type-driver provided with a dial indicator is to be U
equent tightening of the screws.

ceptacles and switchessintended to be mounted in standard 4-inch (102-mn
a test rack is shown in Figure 6.1. Extension of the frame vertically or horizg
bvices meets the intent of the requirement when adequate support members 3

support. Stug
from it and
inch diamete

bl aluminum angles/are to be secured at each end and at intermediate points to |
Is for mounting-the device are to be attached to the frame and are to be thern
0 arranged toispace the device mounting yoke 1/2 inch (12.7 mm) from the frg
, 1/2 inehdong insulators. The vertical spacing of the mounting screws is 3-9/32

mm) standafd outlet-box mounting. The aluminum heat reflectors minimize the transfer
adjacent rows by.controlling the flow of air over the devices. The lowest row of devices is to

ng each wire

eption to 6.2,
he 500th and
obtained by

) and the test
mm), at which
) in diameter.

lication of a 6
sed. There is

) rectangular
ntally for any
re employed.
brovide a rigid
ally insulated
me using 1/2
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of heat from
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inches (457 mn
device terminals an

psy access to


https://ulnorm.com/api/?name=UL 1567 2025.pdf

12

UL 1567

JANUARY 30, 2025

Figure 6.1

Temperature cycling rack
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e of being used on a 20.A branch circuit, the test wire shall be 10 AWG (5.3 1
3 A. When the deviee is rated 15 A and is not intended to be connected to a
t wire shall be 12AWG (3.3 mm?) and the test current 40 A.

vice is to be.mounted to a special test rack constructed of cast iron angles 1/8 i
by 31.8 by-31.8 mm), welded to form a rigid assembly. Bottom mounting ho
nounting_to the vibration platform. Insulating strips are to be provided on the top
5t wires. Each device is to be mounted so as to achieve thermal isolation either
equivalent means. See Figure 7.1 for test rack intended for flush wiring devices.

wire binding screw terminal.connections shall be tested. When the device is rat¢d 15 or 20 A

nm?) and the
20 A branch

y 1-1/4 by 1-
es are to be
of the rack to
as described
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