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PART 3 SCREW AND SCREWLESS TERMINALS

0. FOREWORD

0.1 This Indian Standard ( Part 3 ) was adopted by the Indian Standards
Institution on 8 June 1984 after the draft finalized by the Illuminating
Engineering and Luminaires Sectional Committee had been approved by
the Electrotechnical Division Council.

0.2 This standard is one of the series of Indian Standards which deals with
luminaires. This series will have the following parts:

Part 1 General requirements,

Part 2 Constructional requirements,
Part 3 Screw and screwless terminals,
Part 4 Methods of tests, and

Part 5 Particular requirements.

0.3 In general, Parts 1, 2, 3 and 4 of this standard cover safety require-

nomts foar hrminair Th L3 1 3
ments for luminaires. The object of these parts is to provide a set of

requirements and tests which are considered to be generally applicable to
most of the types of luminaires and which can be called up as required
by the detail specifications under Part 5. Parts 1, 2, 3 and 4 are thus not
to be regarded as specifications by themselves for any type of luminaires,
and their provisions shall apply only to particular types of luminaires to
the extent determined by the appropriate section of Part 5.

0.4 A luminaire shall comply with one of the section of Part 5. If,
however, an appropriate section of Part 5 does not exist for a particular
luminaire or group of luminaires, the nearest applicable section of Part 5
may be used as a guide to the requirements and tests.

0.5 The different sections of Part 5, in making reference to any other part
of this standard, specify the extent to which that section is applicable and
the order in which the tests are to be performed; they also include
additional requirements as necessary.

3
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0.6 This standard covers the requirements of screw and screwless terminals
and their electrical connections for luminaires. With the publication of this

atnrslan,d TC . GROK_1079% T e - 3
standard, IS :6585-1972*% which covered earlier the req:

screwless terminals will be withdrawn.

0.7 This standard is intended to establish essential requirements of general
nature and minimum standard for design and construction of lighting fit-
tings in order to ensure their safe performance, good construction and high
class of workmanship.

0.8 In the preparation of this standard assistance has been derived from
IEC Publication; 598-1 ( 1979 ): Luminaires: Part 1 General require-
ments and tests published by the International Electrotechnical
Commission.

0.9 For the purpose of deciding whether a particular requirement of this

ctandard is rnrpn]uarl unﬂf} the final Va]np’ observed or nalnn]ahar]’ exnress-

ing the result of a test or analysm, shall be rounded off in accordance with
IS :2-19601. The number of significant places retained in the rounded off
value should be the same as that of the specified value in this standard.

1. SCOPE

1.1 This standard ( Part 3 ) specifies the requirements of screw and
screwless terminals and their electrical connections for luminaires for use
with tungsten filament, tubular fluorescent and other discharge lamps on
supply voltages not exceeding 1 600 V

1.2 In the case of screwless terminals the standard specifies requirements,
excluding dimensions, for all types of terminals and electrical connections

which do not employ screws, for solid or stranded copper conductors up to
25 mm?, for internal wiring of luminaires and for connections to external
wiring of luminaires.

1.3 Examples of screw terminals are shown in Fig. 1 to 5.

1.4 Examples of screwless terminals are shown in Fig. 6 to 8.

2. TERMINOLOGY

U X N 7 A
£, rOr iuic

*Specification for screwless terminal and electrical connections for lighting fittings.
¥ Rules for rounding off numerical values ( revised ).
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Terminals without pressure plate Terminals with pressure plate

W

D = Conductor space
G = Distance between clamping screw and end of conductor when fully inserted ( in mm )

NotTe — The part of the terminal containing the threaded hole and the part of the terminal against
which the conductor is clamped by the screw may be two separate parts, as in the case of terminals provided
with stirrup.

The shape of the conductor space may differ from those shown, provided a circle with a diameter equal
to the minimum value specified for D can be inscribed,

Fi1G. 1 PiLLAR TERMINALS
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Screw not requiring washer Screw requiring washer

or clamping plate or clamping plate
| B

| | ] Optional /ﬁ Optional
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C Optional
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- Screw terminals

B
Optional Optional
ek 4
b [

4
A
E

= Fixed part

B = Washer or clamping plate

C = Anti-spread device

D = Conductor space

E = Stud

Notr — The part which retains the conductor in position may be of insulating

material provided the pressure necessary to clamp the conductor is not transmitted
through the insulating material.

FiG. 2 Screw TERMINALS AND STUD TERMINALS
6
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1 /273N
e = \—B
B
A = Saddle
B = Fixed part
C = Stud

D = Conductor space ,

Nore — The shape of the section of the conductor space may differ from that
shown in the figures, provided a circle with a diameter equal to the minimum value
specified for D can be inscribed.

The shape of the upper and lower faces of the saddle may be different to
accommodate conductors of either small or large cross-sectional area, by reversing
the saddle. :

The terminals may have more than two clamping screws or studs.

F15. 3 SADDLE TERMINALS

DR R
\ . AT

A2 )
\ \

b

G- LG‘J

A = Locking means
B = Cable lug or bar
- . E == Fixed part
S F = Stud
G = Distance between edge of hole and side of clamping area

(2]
@

Note — For certain types of equipment, the use of lug terminals of a size
smaller than those specified is allowed. .

F1c. 4 Lug TERMINALS
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A = Fixed Part
B = Conductor space
Fi1a. 5 MaNTLE TERMINALS

Acceptable
Not acceptabie

Welded or soldered

A L

The pressure essential for good electrical
conductivity is independent of the insu-
lating material if the connection is not
influenced by removing the insulating
material

Fic. 6 ConstrucTioN oF ELECTRICAL CONNECTIONS

3
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Acceptable

77 9

/: A Type a .

| P ==
== —

= ==

= = =

End-view Side-view Type b

Not acceptable

< I II4)

End-view ' Side-view

Fio. 7 ExAMPLES OF SPRING-TYPE SGREWLESS TERMINALS



1S3 10322 ( Part 3 ) - 1984
2.1 Terms Relating to Screw Terminals

2.1.1 Pillar Terminal — A terminal in which the conductor is inserted in
a hole or cavity, where it is clamped under the shank of the screw or
screws, The clamping pressure may be applied directly by the shank of the
screw or through an intermediate clamping member to which pressure is
applied by the shank of the screw.

Examples of pillar terminals are shown in Fig. 1.

2.1.2 Screw Terminal — A terminalin which the conductor is clamped
under the head of the screw. The clamping pressure may be applied
directly by the head of the screw or through an intermediate part, such as
a washer, clamping plate or anti-spread device.

Examples of screw terminals are shown in Fig. 2.

.._En . ‘LLQ“ Recptacie (for tab)

Tab connector

x\\\\\\\l\\\\&
ngéau
\\\\}\\\ﬁ
[/

Receptacile (for pin)

Fic. 8 FurTHER ExaMpLES OF SCREWLESs TERMINALS — Contd
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VY,
—
Pin connector

Crimp Connector

F16. 8 FurRTHER EXAMPLES OF SCREWLESS TERMINALS

2.1.3 Stud Terminal — A terminal in which the conductor is clamped
under a nut. The clamping pressure may be applied directly by a suttable
shaped nut or through an intermediate part, such as a washer, clamping
plate or anti-spread device.

Examples of stud terminals are shown in Fig. 2.

2.1.4 Saddle Terminal — A terminal in which the conductor is clamped
under a saddle by means of two or more screws or nuts.

Examples of saddle terminals are shown in Fig. 3.

2.1.5 Lug Terminals — A screw terminal or a stud terminal, designed for
clamping a cable lug or bar by means of a screw or nut.

Examples of lug terminals are shown in Fig. 4.
11
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2.1.6 Mantle Terminal — A terminal in which the conductor is clamped
against the base of a slot in a threaded stud by means of a nut. The con-
ductor is clamped against the base of the slot by a suitably shaped washer
under the nut, by a central peg if the nut is a cap nut, or by equally
effective means for transmitting the pressure from the nut to the conductor
within the slot.

Examples of mantle terminals are shown in Fig. 5.
2.2 Terms Relating to Screwless Terminals

2.2.1 Screwless Terminals — Parts required to make connections in elec-
trical circuits by mechanical means without screws,

2.2.2 Permanent Connections — Connections designed to be made only
once with the same conductor ( for example, wire wrapping or crimping ).

2.2.3 Non-permanent Connections — Connections which allow lead assemb-
lies or conductors to be connected and disconnected several times ( for
example, pin or tab and receptacle, or some spring-type terminals ).

2.24 Lead Assemblies — Conductors fitted with auxiliary parts usually by
permanent connections.

2.2.5 Non-prepared Conductors— Conductors without special preparation
or auxiliary parts. Insulation may, however, be stripped to expose the
conductor.

The term ‘special preparation’ covers the application of additional
solder to the strands of the conductor, use of cable lugs, tabs and recep-
tacles, formation of eyelets, etc, but not the reshaping of the conductor for
its introduction into the terminal or the twisting of a stranded conductor
to consolidate the end.

2.2.6 Test Current — The current assigned to a terminal or connec-
tion by the manufacturer. When terminals are part of a component, the
test current shall be the rated current of the component.

SECTION 1 SCREW TERMINALS

3. GENERAL REQUIREMENTS AND BASIC PRINCIPLES

3.1 These requirements apply to terminals with screw clamping carrying a
current not exceeding 63 A, intended for the connection, by clamping only,
of copper conductors of cables and flexible cords.

These requirements do not exclude terminals of types other than
those shown in Fig. 1 to 5.

12
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3.2 Terminals are of varied design and have different shapes : they include,
among others, terminals in which the conductor is clamped directly or
indirectly under the shank of the screw, terminals in which the conductor
is clamped directly or indirectly under the head of the screw, terminals in
which the conductor is clamped directly or indirectly under a nut, and
terminals intended solely for use with cable lugs or bars.

The basic principles governing these requirements are specified
in 3.2.1 to 3.2.3.

3.2.1 Terminals are primarily for the connection of only one conductor,
although, owing to the wide range of conductors that each terminal is
required to clamp, they may in some cases be suitable for clamping two
conductors having the same nominal cross-sectional area, which is smaller
than the maximum value for which the terminal is designed.

Certain types of terminals, in particular pillar terminals and mantle
terminals, may be used for looping-in, when two or more conductors of
the same or different nominal cross-sectional area or composition have to
be connected. In such cases, the terminal sizes specified in this standard
may not be applicable.

3.2.2 In general, terminals will be suitable for the connection of cables
and flexible cords without special preparation of the conductor but pro-
vision is made in certain cases for connection by means of cable lugs or for
connection to bars.

3.2.3 A numerical classification for terminals is adopted, based on the
nominal cross-sectional areas of the conductors that the terminal can
accept. According to this classification each terminal can accept any one
of three successive sizes of conductors in the range of nominal cross-sectional
areas specified in relevant Indian Standard on cables.

With one exception, the sizes of the conductors within each range
advance by one step for each increase in the size of the terminal.

The nominal cross-sectional areas of the conductors assigned to each
terminal are given in Table 1 which also gives the diameter of the largest
conductor that each terminal can accept.

3.3 Terminals shall allow the proper connection of copper conductors
having nominal cross-sectional areas as given in Table 2 and the conductor
space shall be at least that given in Tables 6, 7, 8 or 10 as appropriate.

These requirements do not apply to lug terminals,

13
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TABLE 1 NOMINAL CROSS-SECTIONAL AREAS OF CONDUCTORS
ACCORDING TO TERMINAL SIZE

( Clanse 3.2.3)

TERMINAL FrexisLe CoNDUCTORS Ricip CoxNpUcTORS, SoLID
S1zE b A < OR STRANDED
Nominal Cross- Diameter ———— A ~
Sectional Area of Largest Nominal Cross- Diameter
I3 A — Conductor Sectional Area of Largest
- A ~  Conductor
mm?2 mm2 mm2 mm mm? mm? mm? mm
0* 05 075 1 1-45 —_ - - -
1% 075 1 1.5 1'73 075 1 1'5 145
1 15 2:5 221 1 15 2°5 2:13
1*5 25 4 2:84 15 25 4 2:72
41 25 4 6 3-87 25 4 6 334
5 25 4 6 419 4 6 10 432
6 4 6 10 531 6 10 16 546
7 6 10 16 6°81 10 16 25 683

*Not suitable for rigid conductors.

tAlso suitable for flexible conductors having a nominal cross-sectional areas of
0°5 mm?, if the end of the conductor is folded back on itself,

$Not suitable for 6 mm? flexible conductors of some special constructions.

Compliance shall be checked by inspection, by measurement and by
fitting conductors of the smallest and largest cross-sectional areas specified.

3.4 Terminals shall provide adequate connection of the conductors.
Compliance shall be checked by carrying out all the tests specified.

4. MECHANICAL TESTS

4.1 For pillar terminals, the distance between the clamping screw and the

end of the conductor when fully inserted, shall be at least that given in
Table 6.

The minimum distance between the clamping screw and the end of
the conductor applies only to pillar terminals through which the conductor
cannot pass.

For mantle terminals, the distance betwecen the fixed part and the

end of the conductor when fully inserted, shall be at least that given in
Table 10,

14
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TABLE 2 NOMINAL CROSS-SECTIONAL AREAS OF CONDUCTORS
ACCORDING TO MAXIMUM CURRENT

( Clauses 3.3,4.1 and 4.6.1 )

Maximum CURRENT Frexiesre CONDUCTORS Rierp ConpucTORS, SOLID
CARRIED BY THE — A - OR STRANDED
TERMINAL Nominal Cross- Terminal —_———A )
Sectional Areas* Size Nominal Cross- Terminal
Sectional Areas Size
mm? mm?

6 0'5to 1 0 0°75to 15 1

10 0°75to 1°5 1 1to 25 2

16 l1to 25 2 1'5to4 3

20 1'5to 4 3 1'5to4 3

25 1'5to4 3 2:5t06 4

32 2:5to 6 4or 5t 4to010 5

40 4to10 6 6 to 16 6

63 6 to 16 7 10 to 25 7

*These requirements do not apply to terminals used for the interconnection of differ-
ent components of luminaires by means of cables or flexible cords not complying with
relevant Indian Standard, if the other requirements of this standard are met,

fTerminal size 4 is not suitabie for 6 mm? fiexibie conductors of some special
constructions, in which case terminal size 5 should be used.

Compliance shall be checked by measurement, after a solid conductor
of the largest cross-sectional area given in Table 2 has been fully inserted
and fully clamped.

4.2 Terminals shall be so designed or placed that neither a solid conductor
nor a strand of a stranded conductor can slip out while the clamping
screws or nuts are being tightened.

This requirement does not apply to lug terminals.

Compliance shall be checked by the following tests :

Terminals are fitted with a conductor having the composition given
in Table 3.
Nafrra tnaaetimn je tha tonmalnal  ciwnmde f 3ot o deir o e
AFCIULC HIIDULILIUILL 11 UIC wWelillial, Suuranus o1 llglu. COIIRUCLULY alT
straightened and flexible conductors are twisted in one direction so that

there is a uniform twist of one complete turn in a length of approximately
20 mm.

15
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TABLE 3 COMPOSITION OF CONDUCTORS
( Clause 4.2 )

TERMINAL NuMBER OF STRANDS AND NoMINAL DiaMETER
S1zE oF STRANDS IN MILLIMETRES
—— A -
Flexible Conductors Rigid Stranded
Conductors
(i3 32 x 0-20 —

1 30 x 0°25 7 X 0°50
2 50 x 025 7 x 067
3 56 x 0°30 7 X 085
4 84 x 030 7 x 104
5 84 x 030 7 x 1'35
6 80 x 040 7 x 1'70
7 126 x 040 7 X 214

The conductor is inserted in the terminal for the minimum distance
prescribed or, where no distance is prescribed, until it just projects from
the far side of the terminal and in the position most likely to assist the
strand to slip out. The clamping screw is then tightened with a torque
equal to two-thirds of that given in the appropriate column of Table 4.

For flexible conductors, the test is repeated with a new conductor
which is twisted as before, but in the opposite direction.

After the test, no strand of the conductor shall have slipped out
through the gap between the clamping means and the retaining device.

4.3 Terminal sizes up to and including size 5 shall allow the conductor
to be connected without special preparation.

- Compliance shall be checked by inspection.

The term ‘special preparation’ covers the application of additional
solder to the strands of the conductor, use of cable lugs, formation of eye-
lets, etc, but not the reshaping of the conductor for its introduction into
the terminal or the twisting of a stranded conductor to consolidate the end.

4.4 Terminals shall have adequate mechanical strength.

Secrews and nuts for clamping the conductors shall have a metric ISO
thread. Terminals for external wiring shall not serve to fix any other
component, except that they may also clamp internal conductors if these
are so arranged that they are unlikely to be displaced when fitting external
conductors.

16
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Screws shall not be made out of such metal which is soft or liable to
creep, such as zinc or aluminium.

Compliance shall be checked by inspection and by the test of 3.3, 4.6
and 4.7,

4.5 Terminals shall be resistant to corrosion.

Compliance shall be checked by the corrosion test specified in Part 2
of this standard.

4.6 Terminals shall be fixed to the luminaire or to a terminal block
otherwise fixed in position. When the clamping screws or nuts are tight-
ened or loosened, the terminals shall not work loose, internal wiring shall
not be subjected to stress, and creepage distances and clearances shall not
be reduced below the values specified in Part 4 of this standard.

These requirements do not imply that the terminals should be so
designed that their rotation or displacement is prevented, but any move-
ment shall be sufficiently limited so as to ensure compliance with this
standard.

Covering with sealing compound or resin is sufficient to prevent a
terminal from working loose, provided that the sealing compound or resin
is not subject to stress during normal use and the effectiveness of the seal-
ing compound or resin is not impaired by temperature attained by the
terminal under the most unfavourable conditions specified in endurance
test and thermal tests covered in Part 4 of this standard.

4.6.1 Compliance shall be checked by inspection, by measurement and
by the following test : :

A rigid copper conductor of the largest cross-sectional area given in
Table 2 is placed in the terminal.

Screws and nuts are tightened and loosened five times by means of a
suitable test screw driver or wrench, the torque applied when tightening
being equal to that given in the appropriate column of Table 4 or in the
appropriate Tables 6, 7, 8, 9 and 10, whichever is the higher.

The conductor is moved each time the screw or nut is loosened.

Column I applies to screws without heads if the screw when tightened
does not protrude from the hole, and to iother screws which cannot be
tightened by means of a screw driver with a blade wider than the
diameter of the screw.

Column I1 applies to nuts of mantle terminals with cap nuts which
are tightened by means of a screwdriver.

17
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Column 11T applies to other screws which are tightened by means of
a screwdriver. :

Column IV applies to screws and nuts, other than nuts of mantle
terminals, which are tightened by means other than a screwdriver.

Column V applies to nuts of mantle terminals in which the nut is
tightened by means other than a screwdriver,

Where a screw has a hexagonal head with means for tightening with
a screwdriver and the values in columns IIT and IV are different, the test
is made twice, first applying to the hexagonal head the torque given in
column 1V, and then on another set of samples, applying the torque given
in column III by means of a screwdriver. If the values in columns 111
and IV are the same, only the test with the screwdriver is made.

During the test, terminals shall not work loose and there shall be no
damage, such as breakage of screws or damage to the head slots, threads,
washers or stirrups that will impair the further use of the terminals.

For mantle terminals, the specific nominal diameter is that of the
slotted stud.

The shape of the blade of the test screwdriver shall suit the head of
the screw to be tested. The screws and nuts shall not be tightened in
jerks.

TABLE 4 TORQUE TO BE APPLIED TO SCREWS AND NUTS
( Clauses 4.2 and 4.6.1 )

NoumiNaL DraMerer or THREAD Tonqmzi (Nm)
(g - a}

mm I 1I I11 v A%
Up to and including 2'8 02 - 04 04 -
Over 2°'8 up to and including 3+0 0-25 - 0'5 05 -
Over 3°0 up toand including 32 03 - 06 06 -
Over * 3'2 up to and including 3°6 04 - 08 08 -
Over 3'6 up to and including 4°1 07 12 1-2 12 12
Over 4°1 up to and including 4'7 08 1-2 18 1'8 1'8
Over 4'7 up to and including 5°3 08 1'4 2:0 20 20
Over 5°'3 up to and including 6°0 — 1'8 2'5 30 30
Over 6'0 up to and including 80 - 25 35 60 40
Over 8°0 up to and including 100 — 35 40 10°0 60
Over 10°0 up to and including 12°0 — 40 - - 80
Over 12:0 up to and including 15'0 — 50 - - 10:0
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4.7 Terminals shall clamp the conductor reliably between metal surfaces.

For lug terminals, a spring washer, or equally effective locking
means, shall be provided and the surface within the clamping area shall be
smooth.

For mantle terminals, the bottom of the conductor space shall be
slightly rounded in order to obtain a reliable connection.

Compliance shall be checked by inspection and by the following test:

The terminals are fitted with rigid conductors of the smallest and
largest cross-sectional areas given in Table 2, the terminal screws being
tightened with a torque equal to two-thirds of that given in the appropriate
column of Table 4.

If the screw has a hexagonal head with a slot, the torque applied is
equal to two-thirds of that given in column 4 of that table.

Each conductor is then subjected to a pull of the value, in newtons,
given in Table 5; the pull is applied without jerks, for 1 min, in the direc-
tion of the axis of the conductor space.

During the test, the conductor shall not move noticeably in the
terminal,

TABLE 5 PULL TO BE APPLIED TO CONDUCTOR
( Clause 4.7 )
Terminal size 0 1 2 3 4 5 6 7
Pull (N) 30 40 50 50 60 80 90 100

4.8 Terminals shall clamp the conductor without undue damage to the
conductor.

Compliance shall be checked by inspection of the conductors, after
conductors of the smallest and largest cross-sectional areas given in Table 2
has been clamped once and loosened, the torque applied to clamp the
conductor being equal to two-thirds of that given in Table 4.

If the screw has hexagonal head with a slot, the torque applied is
equal to two-thirds of that given in column IV of Table 4.

Nore — Conductors are unduly damaged if they show deep or sharp
indentations,
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TABLE 6 PILLAR TERMINALS
( Clauses 3.3 and 4.1 and Fig. 1)

TerMI- MINmMUM Minmmum Dis- TorQUE
NAL DIAMETER TANCE G (Nm)
Size D or Con- Berwesw CLame- . —A e e
DUCTOR ING SCREW AND I* II1* IV*
Space Exp or ConpUC-  —t—my (— A -~ r A N
Tor WaeN FuLLy One Two One Two One Two
INSERTED SCIEW SCrews SCrew SCrews screw  SCrews
e Ay

One Two
Screw  Screw

mm mm mm
1 2*5 1-5 1-5 0-2 02 04 04 04 04
2 30 1-5 1-5 025 02 04 04 05 04
3 36 ’ 1-8 1’5 04 0-2 08 (UF 08 04
4 40 18 1'5 0-4 025 08 05 08 05
5 45 20 15 07 0-25 1-2 05 12 05
6 55 25 20 08 07 20 1-2 2:0 12
7 7:0 3-0 20 12 07 25 12 30 12

*The torque values specified apply to the screws covered by the corresponding
columns in Table 4.

TABLE 7 SCREW TERMINALS AND STUD TERMINALS
( Clauses 3.3 and 4.6.1 and Fig. 2 )

TERMINAL MiNIMUM TorRQUE
Size DiaMeTER D (Nm)
or CONDUCTOR r A -
SpacE II1* IV*
r A ) — A )
One screw Two screws One screw Two screws
or stud or studs
mm
0 1°4 0°4 - 04 -
1 1-7 0°5 - 0'5 —-
2 20 08 — 0'8 -
3 2:7 1-2 05 1'2 05
4 36 2°0 12 20 12
5 43 240 12 2:0 1-2
6 55 20 1-2 20 1-2
7 7+0 25 20 30 2:0

*The torque values specified apply to the screws or studs covered by the correspond-
ing columns in Table 4.
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TABLE 8 SADDLE TERMINALS
( Clauses 3.3 and 4.6.1 and Fig. 3 )

TERMINAL Mixmmum DiameTrer D TorQUE
Size oy CONDUCTOR SPACE

mm Nm
3 30 05
4 40 08
5 45 1-2
6 55 1-2
7 70 2:0

TABLE 9 LUG TERMINALS
( Clause 4.6.1 and Fig. 4 )

TERMINAL MiniMum DisTANCE G TorQUE
S1ze BerweeN Epar or HoLe , A -
AND SIDE 0F CLAMPING I11* Iv*
AREA
mm Nm Nm
7°5 20 2:0
7 90 2'5 30

*The torque values specified to the studs covered by the corresponding columns
in Table 4,

TABLE 10 MANTLE TERMINALS
( Clauses 3.3, 4.1 and 4.6.1 and Fig.5)

TERMINAL MivivoM DriameTER D MiniMuM DisTANCE
Si1ze or CoNDUCTOR SPACE* BerweEN F1xED PART
anp Exnp or CoNDUCTOR
WaEN FuLLy INSERTED

M (2) (3)

mm mm
0 14 15
1 17 15
2 2:0 15
3 27 1'8
4 36 18
5 43 20
6 55 2'5
7 7'0 30

*The torque value to be applied is that which is specified in column II or V of
Table 4 as appropriate.
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SECTION 2 SCREWLESS TERMINALS AND
ELECTRICAL CONNECTIONS

5. GENERAL REQUIREMENTS

5.1 Parts of terminals or connections for carrying current shall be made
of one of the following materials:

a) Copper;

b) Alloy containing at least 58 percent copper for parts that are
worked cold, or at least 50 percent copper for other parts; and

¢) Other metals no less resistant to corrosion than copper and having
mechanical properties no less suitable.

5.2 Terminals and connections shall clamp the conductor with sufficient
pressure and without under damage to the conductor.

The conductor shall be clamped between metal surfaces. However,
terminals for circuits having a rated current not exceeding 2A, may have
one non-metallic surface if the requirements of 5.5 are met.

Note — Conductors are unduly damaged if they show deep or sharp
_ indentations,

5.3 Terminals shall be so designed that, when the conductor has been
introduced and adequately inserted into the terminal, further insertion of
its end is prevented by a stop.

5.4 Terminals other than those for lead assemblies, shall accept ‘non-
prepared conductors’ ( see 2.2.5 ). ‘ '

| Compliance with the requirement of 5.2, 5.3 and 5.4 shall be checked
by inspection of the terminals or connections, after fitting with appropriate
conductors, and after the heating test of 7.2.2 or 8.3.2.

5.5 Electrical connections shall be so designed that the pressure essential
for good electrical conductivity is not transmitted iz insulating material
other than ceramic, pure mica, or other material with characteristics no
less suitable, unless there is sufficient resilience in the metallic parts

to compensate for any possible shrinking of the insulating material ( see
Fig. 6 and 7 ). ‘

5.6 It shall be clear in which way the connection of the conductor to, and

the disconnection from, spring-type non-permanent screwless terminals is
effected, '
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The disconnection of a conductor shall require an operation other
than a pull of the conductor and shall be such that it can be made by
hand or with the aid of a simple, generally available device.

5.7 Terminals for connection to several conductors under spring clamps
clamp each conductor independently.

" For terminals designed for non-permanent connections. It shall be
possible to withdraw the connectors together or separately.

5.8 Terminals shall be suitably fixed to the equipment or to a terminal
block or otherwise fixed in position. They shall not work loose when
conductors are inserted or withdrawn.

Compliance shall be checked by inspection and, if there is a doubt,
by applying the mechanical test given in 7.1 or 8.2, During the test, the
terminals shall not work loose and there shall be no damage that will im-
pair their further use.

.. The above conditions apply not only to terminals which are fixed to
equipment but also to terminals which are delivered separately. Covering
with sealing compound without other means of locking is not sufficient.
Self-hardening resins may, however, be used to lock terminals which are
not subject to torsion in normal use.

5.9 Terminals and connections shall withstand the mechanical, electrical
and thermal stresses occurring in normal use.

Compliance shall be checked by the tests of 7.1, 7.2, 8.2 or 8.3, as
appropriate.

5.10 Manufacturers shall state the conductor size or sizes for which the
component is- designed and the type of conductor, for example, solid or
stranded.

6. GENERAL INSTRUCTIONS ON TESTS

6.1 Preparation of Samples — The ‘tests for ingress of dust and mois-
ture’, given in Part 4 of this standard, if appropriate, shall be carried out
before testing terminals or connections contained within the luminaires.

6.2 Test Conductors — Tests shall be carried out with copper conductors
of the types and dimensions recommended by the manufacturer. If a
range of conductors is specified, the smallest and largest shall be selected
for testing.

6.3 Multi-conductor Terminals — Screwless terminals, having pro-
vision for the simultaneous connection of several conductors, shall be
tested with the number of conductors indicated in the data prcvided by
the manufacturer.
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6.4 Multi-way Terminals — Each terminal in a group or strip of termi-
nals, for example, a terminal block on a ballast, may be used as separate
samplc

6.5 Test Quantities — The tests described in 7.1 and 7.2 are carried out
on four terminals ( or connections }. At least three terminals shall meet
the requirements. If one terminal fails, four further terminals are tested
and all these terminals shall meet the requirements.

The tests described in 8.1, 8.2 and 8.3 are carried out on ten
terminals and a further four terminals are subjected to the test in 8.2,

7. TERMINALS AND CONNECTIONS FOR INTERNAL WIRING
7.1 Mechanical Tests

7.1.1 Non-permanent Connections — The mechanical strength of
the terminals (or connections ) is checked on a set of four terminals. If
all the termina]s contained within the luminaire are not of the same

PR, pry

GCSlgﬂ, one set OI Iour lCrHllIldlS 01 Cd-b[l uc51g'u lb buUJCC[CU. io II test.

7.1.1.1 1n the case of spring-type terminals ( see Fig. 7) the test is
made with solid copper conductors of the size or sizes specified by the
manufacturer. If a range of conductors is specified, the smallest and
largest are selected for testing.

Of the four terminals, two are tested with conductors having the
smallest cross-sectional area, and the two remaining samples with
conductors having the largest cross-sectional area. These conductors are
connected to, and disconnected from, each terminal five times.

For the first four connections, new conductors are used each time.
For the fifth connection, the same conductor is used as for the fourth
connection and it is clamped at the same place. For each connection,
the conductors are pushed into the terminalis as far as the stop.

If the terminal is suitable for stranded conductors, an additional test
is then made with one rigid-stranded copper conductor. If, however, a
range of conductors is specified, those with smalilest and largest cross-
sectional areas are selected for testing. FEach conductor is subjected to
only one connection and disconnection with the corresponding terminal

or tbe test nn with solid conductors

wwalil SO Ll llers,

After the final connection, each conductor is subjected to a test pull
of 4 N.

7.1.1.2 Pin or tab and receptacle type connections are also subjected
to a test pull of 4 N.
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The pull is applied without jerks, for | minute, in the direction
opposite to that used for the application or insertion of the conductor or
lead assembly.

During the test, the conductor or lead assembly shall not move from
the terminal and neither the terminal nor the conductor or lead assembly
shall undergo any alteration impairing their further use.

The maximum force for application or insertion of the conductor or
lead assembly shall not exceed 50 N, and in the case of pin or tab and
receptacle type connection the force for disconnection shall not exceed
this value.

7.1.2 Permanent Connections — The connection shall remain fully
effective when a pull-off force of 20 N is applied, for 1 minute, in a
direction opposite to that used for the application or insertion of the con-
ductors. In some cases, a special tool may be used to apply the force
correctly ( for example in the case of wire-wrapped terminals ).

Multi-conductor terminals are tested with the above force applied to
each conductor in turn.

7.2 Electrical Tests

7.2.1 Contact Resistance Test — The electrical performance of terminals
( or connections } is checked on a set of four terminals. If all the ter-
minals contained within the luminaire are not of the same design, one set
of four terminals of each design is subjected to the test.

7.2.1.1 For spring-type terminals, the test according to 7.2.1.3 is
carried out with four solid copper non-insulated conductors.

If a range of conductors is specified, two of the terminals are tested
with conductors having the smallest cross-sectional area and the two
remaining terminals with conductors having the largest cross-sectional
area.

7.2.1.2 In the case of pin or tab and receptacle type terminals, the
test according to 7.2.1.3 is made with lead assemblies.

7.2.1.3 Each terminal with its conductor is loaded with the test
current ( ac or dc ); and after 1 b, the voltage drop across the terminal,
still at the test current, is measured. The measuring points are located as
close as possible to the contact point across which the voltage drop is being
measured. The measured voltage drop shall not exceed 15 mV.

The voltage drop for each joint or contact is considered separately,
for example, the junction of conductor to receptacle is considered separa-
tely from the junction of receptacle to pin.
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The total voltage drop of two inseparable joints, when measured
together, shall not exceed twice the value given in 7.2,1.3.

7.2.2 Heating Tests

7.2.2.1 Terminals ( or connections ) are then subjected to an ageing
test, without current, of 25 cycles, each cycle of a duration of 30 minutes
at a temperature of 100 4 5°C, followed by a cooling down to a tempera-
ture between 15 and 30 °C.

7.2.2.2 The voltage drop is again measured on each terminal,

a) after the 10th cycle, and

b} after the 25th cycle.

1f, for all terminals, the voltage drop, in both cases, does not exceed
by more than 50 percent the voltage drop measurements on the same
terminal tested under 7.2.1, or if the increase in voltage drop is less than
2 mV, the terminals comply with the requirement.

If the voltage drop of any terminals exceeds 22'5 mV, the terminals
are rejected.

If, for one of the terminals, the voltage drop measured under (a) or
(b) exceeds by more than 50 percent, with a minimum of 2 mV, the voltage
drop measured on the same terminal under clause 7.2.1 but does not
exceed 22.5 mV, the four terminals are subjected to a new ageing test of
25 cycles without current. After the 10th and the 25th cycles, the voltage
drops are again measured. For any terminal, the voltage drop shall not
cxceed 22'5 mV.

The total voltage drop of two inseparable joints, when measured
together shall not exceed twice the values given in this clause.

7.2.2.3 If a terminal is so designed that the conductor is tightened
against a surface of insulating material, this surface shall not be deformed
during these heating tests.

Compliance shall be checked by inspection.

8. TERMINALS AND CONNECTIONS FOR EXTERNAL WIRING

8.1 Conductors — Spring-type terminals shall be suitable for the con-
nection or rigid conductors, solid or stranded, with the nominal cross-
sectional areas given in the following table:

Maximum Rated Current Nominal Cross-Sectional
of Terminals Areas of Conductor
A mm?
6 05to 1
10 1to 15
16 1:5to 25
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Note — Terminals are usually referred to by a size designation and size O, for
example, is generally a 6 A rating. If the component rating is less than the terminal
capacity, the component rating is used.

Compliance shall be checked by inspection, by measurement and by
fitting conductors of the smallest and largest cross-sectional areas specified.

8.2 Mechanical Tests — The mechanical strength of the terminals ( or
connections ) shall be checked by the following test, which is made on one
terminal of each of four samples.

8.2.1 In the case of spring-type terminals, the test is made alternately
with solid copper conductors having the largest and then the smallest cross-
sectional areas specified in 8.1. These conductors are connected to,
and disconnected from, each terminal five times. If all the terminals con-
tained within the luminaire are not of the same design, one terminal of
each of the various designs is subjected to the test.

For the first four connections, new conductors are used each time, .
For the fifth connection, the same conductor is used as for the fourth
connection and it is clamped at the same place. For each connection, the
conductors are pushed into the terminals as far as the stop.

If the terminal is stated by the manufacturer to be suitable for strand-
ed conductors ( see 5.10 ), an additional test is then made with two rigid
stranded copper conductors, the first having the largest cross-sectional
area specified in 8.1, the second having the smallest cross-sectional area.
These conductors are subjected to only one connection and disconnection.

After the final connection, each conductor is subjected to a pull test
according to the table in 8.2.2.

8.2.2 Pin or tab and receptacle type connections are also subjected to
a pull test according to the following table:

Maximum Rated Current Pull
of Terminals — A _
A Spring-type Pin or tab and
receptacle
type

N N

6 20 8

10 30 15

16 30 15

Note — If the component rating is less than the terminal capacity, the
component rating is used,

The pull is applied without jerks, for 1 min, in the direction opposite
to that used for the application or insertion of the conductor or lead
assembly.
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During the test, the conductor or lead assembly shall not move out
from the terminal and neither the: terminal nor the conductor or lead
assembly shall undergo any alteration impairing their future use.

8.3 Electrical Tests

8.3.1 Contact Resistance Test — The electrical performance of terminals
( or connections ) shall be checked on a set of ten terminals. If all the
terminals contained within the luminaire are not of the same design, one
set of the terminals of each design is subjected to the test.

8.3.1.1 For spring-type terminals, the test according to clause 8.3.1.3
is made with ten solid copper non-insulated conductors.

Five conductors having the largest cross-sectional areas specified
in 8.1 are connected as in normal use, each to one terminal.

Five conductors having the smallest cross-sectional arcas specified
in 8.1 are connected as in normal use, each to one of the five remaining
terminals.

8.3.1.2 In the case of pin or tab and receptacle type terminals, the
test according to 8.3.1.3 is made with lead assmblies.

8.3.1.3 Each terminal with its conductor is loaded with the test
current ( ac or dc ) and after 1 h, the voltage drop across the terminal,
still at the test current, is measured. The measuring points are located as
close as possible to the contact point across which the voltage drop is
being measured.

The measured voltage drop shall not exceed 15 mV.

The total voltage drop of two inseparable joints, when measured
together, shall not exceed twice the value given in 8.3.1.3.

8.3.2 Heating Tests — The thermal performance of terminals ( or connec-
tions ) is checked on the terminals which have been subjected to the test
given in 8.3.1.

8.3.2.1 After having cooled down to the ambient temperature, each
conductor is replaced by a new solid copper non-insulated conductor
having the largest cross-sectional areas specified in 8.1 which is then
connected to, and disconnected from, the terminal five times.

The conductors are then replaced by new non-insulated conductors.
8.3.2.2 Each terminal with its conductor is loaded with the test

current { ac or dc ) for a time just sufficient for the voltage drop to be
measured.
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For these measurements and the masurements of 8.3.2.4, the require-
ments of 8.3.1 apply.

8.3.2.3 Terminals are then subjected to an ageing test, without
current, of 25 cycles, each cycle comprising 30 min at a temperature of
100 4 5°C, followed by a cooling down to a temperature between 15 and
30°C.

8.3.2.4 The voltage drop is again measured on each terminal,

a) after the 10th cycle, and
b) after the 25th cycle.

If, for all terminals, the voltage drop, in both cases, does not exceed
by more than 50 percent, the voltage drop measurements on the same ter-
minal under 8.3.2.2 if the increase in voltage drop is less than 2 mV, the
terminals comply with the requirement,

If the voltage drop of any terminal exceeds 22:5 mV, the terminals
are rejected.

If, for one of the terminals, the voltage drop measured under (a) or
(b) exceeds by more than 50 percent, with a minimum of 2 mV, the voltage
drop measured on the same terminal under 8.3.2.2 but does not exceed
22:5 mV, the ten terminals are subjected to a new ageing test of 25 cycles
without current. After the 10th and the 25th cycles, the voltage drops are
again measured. For any terminal, the voltage drop shall not exceed
225 mV,

The total voltage drop of two inseparable joints, when measured
together, shall not exceed twice the value given in this clause.

8.3.2.5 If a terminal is so designed that the conductor is tightened
against a surface of insulating material, this surface shall not become
deformed during these heating tests.

Compliance shall be checked by inspection.
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